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Background: The supra scapular notch is the common site of supra scapular nerve entrapment causing supra
scapular neuropathy. The supra scapular notch present in the superior border of the scapula is roofed by the
Superior Transverse Scapular Ligament (STSL) which ossified in some scapulae and form supra scapular foramen.

Aim and objective:  In present study we analyze, Morphological and Morphometric variations of supra scapular
notch and ossified superior transverse scapular ligament in human dry scapulae.

Materials and Methods: In present study, we studied 136 dry human scapulae of unknown sex. We noted incidence
of ossified superior transverse scapular ligament and Morphometric parameters analyzed.

Result: In present study we found 10 scapulae with complete ossified suprascapular ligament and 6 scapulae
with partial ossified suprascapular ligament out of 136 dry human scapulae.

Conclusion: Ossified superior transverse scapular ligament is known factor for supra scapular nerve entrapment
neuropathy so knowledge of incidence of STSL and anatomy of supra scapular region very useful for clinician,
surgeons and orthopaedicians.

KEY WORDS: Supra Scapular Notch, Supra Scapular Nerve, Supra Scapular Neuropathy, Transverse Scapular
Ligament.
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on the lateral part of the superior border of the
scapula, medial to the coracoid process. ThisThe suprascapular notch is a depression or notch
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structure is bridged by the superior transverse
scapular ligament, which is sometimes ossified
and the foramen which is thus completed, trans-
mits the suprascapular nerve to the supraspina-
tus fossa [1].
The Suprascapular Nerve passes under the liga-
ment and suprascapular vessels pass above the
ligament. The Suprascapular Nerve  gives
motor nerve supply to the supraspinatus and
infraspinatus muscles sensory nerve supply to
the rotator cuff muscles and also supply the
shoulder and acromioclavicular joint.
The suprascapular notch is frequently bridged
by bone rather than a ligament, converting it into
a bony foramen in some animals [2]. But in
human, the STSL is sometimes ossified [1, 3].
The size and shape of suprascapular notch may
be a factor in suprascapular nerve entrapment
neuropathy because narrow notch has been
found in patient with this neuropathy [4, 5].
The suprascapular notch is one of the potential
site for compression of the nerve. Other causes
associated with Suprascapular Nerve  neuropa-
thy include direct trauma, rotator cuff tear,
ganglion cysts causing compression, sports
injury due to repeated traction, variation of the
SN morphology[6].
The presence of an ossified STSL may also pose
a challenge during decompression of the
suprascapular notch if the condition is not fully
appreciated [7].

D2= Transverse diameter of suprascapular
foramen
Also we classified suprascapular notch accord-
ing Rengachary et al., Type I –complete absence
of notch. Type II -wide blunted V shaped notch.
Type III -symmetrical and U shaped notch with
parallel lateral margins. Type IV -small V shaped
notch. Type V- partial ossification. Type VI -com-
plete ossified ligament

MATERIALS AND METHODS

In present study, we studied 136 dry human
scapulae of unknown sex. This study carried out
in Department of Anatomy of Pacific Medical
College and Hospital and Pacific Institute of
Medical Science Udaipur (Rajasthan). In this
study damaged scapulae are excluded. We noted
incidence of ossified superior transverse scapu-
lar ligament and following Morphometric param-
eters analyzed by digital Vernier caliper.
1. Vertical diameter of foramen
2. Transverse diameter of foramen
3. Area of supra scapular foramen
4. Superior maximal length of STSL
5. Inferior maximal length of STSL
Area is count by area=  ×D1×D2/22
D1=Vertical diameter of suprascapular foramen

Fig. 1: Showing the different types of supra scapular
notch.

RESULTS

Table 1: Showing the types of supra scapular foramen
and its incidence.

Type-1 Type-2 Type -3 Type-4 Type -5 Type -6
Number of 

scapulae
48 14 55 3 6 10

Percentage 35 10 40 2 5 8

Table 2: Morphometric Parameter of Supra Scapular
Foramen and Superior Transverse Scapular ligament.

In our study we used 136 dry human scapulae
and measure various parameter, we found
various types of suprascapular notch and shape
of it noted in tables. We found  8% scapulae
with complete suprascapular foramen and 5 %
partial ossified suprascapular ligament. Other

Lt Lt Lt Lt Rt Rt Rt Rt Rt Rt
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)

Vertical diameter of 
foramen

8.2 7.8 9.6 8.8 6.8 14.2 7.1 8.2 10.2 9.6

Transverse diameter of 
foramen

7.1 4.62 5.1 4.3 4.1 7.39 5.4 6.5 8.3 6.4

Area of supra scapular 
foramen

46.2 57.1 38.8 29.7 21.8 82.4 30.4 83.9 132.9 48.6

Superior maximal length 
of STSL

10.2 9.1 9.3 8.9 8.9 11.72 9.6 11.2 10.1 9.6

Inferior maximal length of 
STSL

8.4 6.9 6.7 6.5 5.9 10.2 7.1 8.2 9.8 9.5

Parameters
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Table 3: Various study showing frequency of types of
Suprascapular notch.

Paolo Albino et al 2013 [8] Italian 12.4 19.8 22.8 31.1 10.2 3.6

Sinkeet et al.  2010 [9] kenya 22 21 29 5 18 4
Khan, M. A. 2006 [2] Indian 20 10 52 4 4 10

Sangam MR,  et al 2013 [16] Indian 21.15 8.65 59.61 2.88 5.76 1.93

Present study Indian 35 10 40 2 5 8

Type II
(%)

Type I
(%)

Rengachary et al., 1979 [5]

Type III
(%)

Type IV
(%)

Type V
(%)

Type VI
(%)

Population Study

48 3 6 4American 8 31

ment[13].  Sandow & Ilic describe that  specific
volleyball movements and their implications at
suprascapular nerve compression. The charac-
teristically gestures e.g. of volleyball players as
abduction associate lateral (external) rotation
are factors that predispose the neuropraxis[14].
Gosk et al. state that peripheral nerves are
highly susceptible to injury from stretching and
compression. Both of these mechanisms result
in nerve ischemia, edema, micro environmental
changes, and conduction impairment [15].
Rengachary et al. first proposed an etiopatho-
genesis of suprascapular nerve entrapment
known as the sling effect. It assumes that dur-
ing maximum arm motioncause the irritates of
nerve and induces microtrauma that can result
in suprascapular[5]. Neuropathy, Most of stud-
ies showing incidence of suparascapular fora-
men but in our study we studied  morphometric
analysis of suprascapular notch and its supras-
capular foramen knowledge is very important for
decompression of  suprascapular nerve.
Incidence of suprascapular foramen and STSL in
other study are shown in table 3.

DISCUSSION

In our study, we found the ossification of the
STSL which convert notch in suprascapular
foramen in 10 scapulae(8%) and partial foramen
seen in 6 scapulae [5]. According to Paolo
Albino et al,In Italian population complete
foramen seen in 3.6 % of scapulae, same as in
Kenyan population according to Sinkeet et al is
4%[9].
The suprascapular nerve entrapment may be due
to traumatic or non-traumatic causes. The
suprascapular nerve is commonly found to
compress mainly at two sites, at the level of the
suprascapular notch and  the base of the scapular
spine[10].
Compression and entrapment of the suprascas-
pular nerve at the suprascapular notch was first
suggested  by Kopell and Thompson and  they
also suggest Irritation of the SN gives rise to
pain which is deep and poorly localized and
because of this the cause of the pain and ten-
derness is difficult to discover in any individual
and the muscle atrophy starts [11], According
to ticker at al the shape of the suprascapular
notch or the ossification of the STSL to predis-
pose to suprascapular nerve entrapment.
Micha Polguj at al suggested that the mean area
of the suprascapular foramen in the specimens
with anossified band-shaped STSL is signifi-
cantly smaller than in those with a fan-shaped
STSL. Therefore, he  confirm that band-shaped
type of ossified STSL forms less space for the
passage of the suprascapular nerve. Such an
observation may explain why there is no increase
in suprascapular nerve entrapment, even when
the frequency of ossified STSL is very high, for
example, 30.76% in the Brazilian population[12]
According to  Soni, G etal ,excessive movement
of the shoulder exerts traction on the supras-
capular nerve which leads to its compression-
against the superior transverse scapular liga-

CONCLUSION

Ossified superior transverse scapular ligament
is known factor for supra scapular nerve entrap-
ment neuropathy so knowledge of incidence of
STSL and anatomy of supra scapular region very
useful for clinician, Surgeons and Orthopae-
dicians for diagnosis and treatment.
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Abstract  

 

The liver is the largest abdominal visceral organ, occupying a substantial portion of the upper abdominal cavity. The liver 

has four lobes, Caudate lobe is a separate and distinct liver lobe. It is located on liver at the posterior surface. The caudate 

lobe has two portions joined by a narrow parenchymal bridge that is called the caudate isthmus. Caudate lobe also has its 

separate blood supply and biliary drainage. The complexity of liver function and its importance in body homeostasis has 

encouraged this study of morphology and variations of caudate lobe to better the diagnosis and analysis of clinico-

pathological conditions. For present study 100 cadaveric livers were obtained. Caudate lobe was studied on various 

parameters such as shape, size and dimensions. Various measurements were taken and data was analyzed using 

descriptive statistics and relational statistics. ‘Z’ test was computed to find out the association between the parameters of 

the present study and the studies of similar background. It was found that majority of the caudate lobes in all livers are 

rectangular 67 (67%) in shape followed by pyriform 21 (21%) and irregular 12 (12%) shaped. The average transverse 

diameter of caudate was measured 28.69 ± 7.73.The average longitudinal diameter of caudate lobe was measured 54.67 ± 

10.73. A sound knowledge of the normal and variant liver anatomy is a prerequisite to having a favorable surgical 

outcome and commonly occurring variations assumes even more significance in the era of diagnostic imaging and 

minimally invasive surgical approaches. 

Keywords: Liver, Caudate Lobe, Surgical resection, Harbin’s measurements. 
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INTRODUCTION 
The liver is one of the largest abdominal 

organs, occupying a large portion of the upper 

abdominal cavity. It is present in right hypochondria 

and epigastrium, and extending into left hypochondria 

as far as left lateral line
 
[1]. The liver has four lobes; 

gross anatomical appearance of the liver has been 

divided into the right, left, caudate and quadrate lobes 

by the surface peritoneal and ligamentous attachments 

[2]. Various ducts, veins and arteries are present on the 

surface of the lobes that allow the inflow and outflow of 

fluids
 
[3]. Caudate lobe is a separate and distinct liver 

lobe. It is located on the posterior surface of the liver 

between the groove for inferior vena cava (IVC) to the 

right and fissure for Ligamentum venosum to the left 

and on the anterior side of porta hepatis. The caudate 

lobe has two portions joined by a narrow parenchymal 

bridge called the caudate isthmus. This lobe also has 

separate blood supply and biliary drainage [4].  

 

In man, the liver is essential for survival since 

there is currently no artificial organ or equipment that 

has the capacity to compensate for the absence of liver 

function
 
[5]. The complexity of liver function and its 

importance in body homeostasis has encouraged many 

anatomists to study the morphological features of the 

organ in considerable detail [6]. For the surgeons it is of 

paramount importance to have clear knowledge of the 

structure of the normal organ and its variations during 

the period of growth and ageing.  

 

MATERIAL & METHODS 
The study was conducted on 100 cadaveric 

livers obtained from the Department of Anatomy, 

Baroda Medical College, Gujarat, India. Any liver from 

cadavers with previous history or appearance of 

cirrhosis, metastatic disease or other liver pathology 

and any cadavers with previous history of or an 

appearance suggestive of any trauma disease or 

abdominal surgery were excluded from the study. The 

approval was obtained from the Institutional Ethics 

Committee for Human research, Medical College 

Baroda, Gujarat prior to the commencement of the 

study. The liver specimens collected were allotted 

numbers from 1 to 100. The numbering to the 

specimens were given using synthetic thread and 

http://saudijournals.com/sijap/
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laminated tags. Anatomy of the caudate lobe was 

studied after defining and cleaning lesser omentum 

covering its two of the four margins [7].
  

 

Each liver was placed in the anatomical 

position to facilitate visualization of the diaphragmatic 

and visceral surfaces, and morphometric measurements 

were performed with the aid of cotton threads and 

digital Vernier caliper in mm. Each liver was examined 

on three different occasions by the examiner and the 

mean of the three readings was derived. A line, L1 is 

drawn through the right lateral wall of the main portal 

vein. Another line, L2 was drawn parallel to L1 at the 

most medial aspect of the caudate lobe. Another line, 

L3 was drawn perpendicular to lines 1 and 2, midway 

between Main Portal Vein and the inferior vena cava, 

and extended out to the lateral margin of the right lobe. 

For consistency, in the present study the most medial 

aspect of the caudate lobe was considered as the medial 

extent of the transverse diameter of the porta hepatis in 

all livers [8, 9]. 

  

 

Visceral surface of the liver, demonstrating the greatest longitudinal diameter of the caudate lobe (CL) measured 

supero-inferiorly. CT transverse diameter of the caudate lobe, IVC Inferior Vena Cava, MPV Main Portal Vein 

CT – Transverse diameter of caudate lobe: Measured from the most medial margin of the caudate lobe to the right lateral 

wall of the portal vein.  

CL – Longitudnal diameter of caudate lobe: Measured at the level of the greatest longitudinal extension of the caudate 

lobe. 

 

 
Transverse diameter of the caudate lobe measured on L3 between L1 and L2 
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The distinct morphological characteristics 

observed were recorded on individual data sheets in a 

form appropriate for posthumous analysis [3].  

 

The data was analyzed using descriptive 

statistics (frequency, percentage, mean, median, 

standard deviation, skewness and kurtosis) and 

relational statistics i.e.‘Z’ test. Z’ test was computed to 

find out the association between the parameters of the 

present study and the studies of similar background 

[10].  

OBSERVATIONS AND RESULTS 
In the present study, a total of 100 embalmed 

human livers evacuated were studied, 18 livers (18%) 

were normal in their external appearance. However, 82 

(82%) specimens showed anomalies in lobes, fissures, 

shape and size of lobe. On examining the caudate lobe 

it was found that majority of the caudate lobes in all the 

livers are rectangular 67 (67%) in shape followed by 

pyriform 21 (21%) and irregular 12 (12%) shaped.  

 

Table-1: Shape of Caudate lobe 

Shape of Caudate lobe 

Type of Shape No. of Liver specimen Percentage % 

Rectangular 67 67 

Pyriform 21 21 

Irregular 12 12 

 

The average transverse diameter of caudate 

was measured 28.69 ± 7.73, while the values ranged 

between 14.68–50.81. The mean is more than median 

and S
3 

> 0, which indicate positively skewed 

distribution of data because observations tend to 

concentrate more at the lower end of the possible 

values. The distribution is more spread out than normal 

as kurtosis is less than 3 (platykurtic). The average 

longitundal diameter of caudate lobe was measured 

54.67 ± 10.73 and the values ranged between 35.41–

74.24. The mean is less than median and S
3 

< 0, which 

indicate negatively skewed distribution of data because 

observations tend to concentrate more at the higher end 

of the possible values. The distribution is more spread 

out than normal as kurtosis is less than 3 (platykurtic). 

 

Table-2: Morphology of caudate lobe 

Parameter Mean (SD) Median Skewness 

(S
3
) 

Kurtosis 

(S
4
) 

Transverse Diameter (CT) 28.69 

(7.73) 

27.97 0.75 0.15 

Longitudinal Diameter (CL) 54.97 

(10.73) 

56.23 -0.91 -1.07 

 

Table-3: Morphology of Caudate Lobe comparing with other studies 

Authors Present 

study 

Sahni et 

al.,  [11] 

Ahidjo et 

al., [12] 

Chavan  et 

al.,  [13] 

Arora   

et al.,  

[14] 

Sagoo et al.,  

[15] 

Reddy  et 

al.,       

[16] 

Sample size 100 138 - 50 36 50 80 

Transverse Diameter 

of caudate lobe 

28.69±7.73 32.7± 7.6 34.1± 6.5 25.0 

 

27.0 

 

27.4± 12.2 25.4 

 

Longitudinal 

diameter of caudate 

lobe 

54.97± 10.73 - - 81.5 50.3 57.4± 14.1 47.8 

 

 

DISCUSSION 
An attempt was made to find out the variations 

in the shape and size of caudate lobe to aid into clinical 

and surgical applications. 

 

The findings of the present study for shape of 

caudate lobe are 67 (67%) rectangular, 21 (21%) 

pyriform and 12 (12%) irregular. Sahni et al. studied 

200 specimens of liver. They observed that 189 (94.5%) 

were rectangular, 9 (4.5%) pyriform and 2 (1%) 

irregular. Sagoo et. al. also studied 50 specimens of 

liver for Northwestern Indian reported 45 (90%) 

rectangular, 03 (6%) pyriform and 02 (4%) irregular 

shapes of caudate lobe. In the Present study the average 

transverse diameter of caudate was measured 28.69 ± 

7.73, while the values ranged between 14.68–50.81 and 

the average longitundal diameter of caudate lobe was 

measured 54.67 ± 10.73 and the values ranged between 

35.41–74.24. Such measurements were compared with 

the studies done in the past as shown in Table-3.  

 

CONCLUSION 
A sound knowledge of the normal and 

variations in liver anatomy is a prerequisite to having a 
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favorable clinical outcome. The commonly occurring 

anatomical variations in liver have even more 

significance in the era of diagnostic imaging and 

minimally invasive surgical approaches. The absence of 

normal fissures or the presence of additional lobes 

might lead to confusion on a radiological diagnosis of a 

liver disorder. The modern era of imaging and 

minimally invasive liver surgeries have started after the 

intrahepatic segmentary anatomy was classified. It is 

very important on the part of both the radiologists and 

surgeons to have a thorough knowledge of the normal 

anatomy and the commonly occurring variations of this 

organ. The success of liver transplantation points 

towards an increase in liver operations in the future. 
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Background: Cephalic index exhibits sexual differences and different shapes of head. This 
information will be highly important for Plastic surgeons, Forensic Scientists, Anatomists, Human 
Biologists, Criminologists & Physical Anthropologists.  
Materials & Methods: The present study was observed on 200 living subjects of Jhalawar district 
Rajasthan (100 male and 100 female) of 18 to 25 years in the year of 2013 with the objective to study 
the sex differences and food habitual in cephalic index. Cephalic index was investigated with the help 
of head length and width with the use of spreading caliper. 
Results: The study showed that mean cephalic index was higher in females than in males. 
Conclusion: Predominant head type was dolicocephalic in both sexes. 
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INTRODUCTION_____________________
Anthropometry is a technique of measuring the human body 
in terms of dimensions, proportions, and ratio such as those 
provided by cephalic index for determining various head. 
Cephalic index is the most frequently investigated 
craniofacial parameters as it utilizes the length and breadth 
of the head which are useful indices in the study of secular 
trend[1,2] Body dimension are affected by ecological, 
biological, geographical, racial, gender and age factors as 
quoted by Imami.[3] Lifestyle, nutrition, intercaste marriage, 
environment, geographical variation and ethnic composition 
of population lead to change in body dimension and require 
regular updating of anthropometric data. Ever since the 
human life came to existence, constant changes are 
occurring in morphological appearance.[4] Cephalic index is 
calculated as Maximum head breadth / Maximum head 

length x 100.[5] On basis of cephalic index head shapes 
classified four international categories Doliocephalic (CI up 
to 74.9), Mesocephalic (CI 75-79.9) Brachiocephalic (CI 80- 
84.9), Hyperbrachiocphalic (CI > 85).[6] 

We in our study include Jhalawar region which is one of the 
biggest parts of Rajasthan. As no research, has been 
conducted in this area, we tried to establish and compare 
Cephalic Index of 18 to 25 years age of students of Jhalawar 
district (Rajasthan) with available data of various Indian 
populations. This study useful for Plastic surgeons, Forensic 
Scientists, Anatomists, Human Biologists, Criminologists & 
Physical Anthropologists. 
 
METHODS__________________________ 
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This descriptive and cross sectional research was done on 
200 students (100 Males and 100 Females). Students were 
selected because of the easy availability. The age of the 
students ranged from 18 to 25 years. The study was 
conducted on the Govt. PG College and Govt. Girls PG 
college Jhalawar (Raj.). All the measurements were taken 
with the subject sitting in chair, in relaxed condition and head 
in anatomical position. The method used for assessing the 
cephalic index is Hrdlicka's method.[7]  
The head length from glabella to inion will measure with the 
help of spreading caliper. The head breadth will measure as 
the maximum transverse diameter between two fixed point. 
Cephalic Index = Head Width/ Head Length x100 
 
RESULTS___________________________  
A total 200 adults were studied out which 100 (50%) were 
male and 100 (50%) were female. The male subject was 
divided in to out of 100; vegetarian male – 57 (57%) and non-
vegetarian male-43(43%), and female subject were divided 
in to out of 100; vegetarian female-83 (83%) and non-
vegetarian female-17 (17%). The study subjects were aged 
between 18 years to 25 years and Mean Cephalic Index was 
74.23(SD=2.68; p=0.393).For Males, Mean Cephalic Index 
for Male was 74.07(SD=2.31; p=0.617).For Females, Mean 
Cephalic Index for Female was 74.39(SD=3.00; 
p=0.568).For Vegetarian Males Mean Cephalic Index was 
13.73 (SD=.604).For Non-vegetarian Males Mean Cephalic 
Index for Non-vegetarian males was 74.20 -(SD=2.34).For 
Vegetarian males, Cephalic Index for Vegetarian females 
was 74.31 (SD= 3.091). For Non-vegetarian Females, Mean 
Cephalic Index for Non-vegetarian females was 74.77 
(SD=2.581). Collected data of present study was statistically 
analysed. The observations and results are presented in the 
tabular form. 
 
 
Table 1: Cephalic index of the study subjects according to 
gender 

Cephalic 
index 
(cm) 

M F Total (%) 
Cephalic 

index 
(cm) 

M F Total (%) 

68.01 to 69 0 3 3 (1.5%) 75.01 to 76 14 8 22 (11%) 
69.01 to 70 1 1 2 (2%) 76.01 to 77 7 14 21 (10.5%) 

70.01 to 71 8 6 14 (7%) 77.01 to 78 9 6 15 (7.5%) 
71.01 to 72 13 16 29 (14.5%) 78.01 to 79 3 12 15 (7.5%) 
72.01 to 73 16 11 27 (13.5%) 79.01 to 80 2 2 4 (2%) 

73.01 to 74 13 8 21 (10.5%) 80.01 to 81 1 1 1 (0.5%) 
74.01 to 75 14 12 26 (13%) Total 100 100 200 (100%) 

M= Male, F= Female 

 
Table 2: Comparative analysis of males and females cephalic 
index variable:- 

Sr. No.  Male Female 
1. No. of Case 100 100 
2. Cephalic Index Range (cm) 69.39-80 62.92-   80.11 

3. Mean 74.07 74.39 
4. S.D. 2.316 3.009 

 
 
Table 3: Comparative analysis of Vegetarian males and Non-
vegetarian males cephalic index variable 

Sr. No.  Veg. Male Nonveg. Male 
1. No. of Case 57 43 
2. Cephalic Index Range (cm) 69.39- 79.16 70.27- 80 
3. Mean 73.97 74.20 

4. S.D. 2.312 2.341 

Table 4: Comparative analysis of Vegetarian females and Non-
vegetarian females cephalic index variable 

Sr. No.  Veg. female Nonveg.female 

1. No. of Case 83 17 

2. Cephalic Index 
Range (cm) 

62.92-80.11 71.03-78.44 

3. Mean 74.31 74.77 
4. S.D. 3.097 2.581 

 
 
Table 5: Comparative analysis of Vegetarian females and Non-
vegetarian females cephalic index variable 

Variable in (cm) N Min. 
(cm) 

Max. 
(cm) 

Mean 
(cm) S.D. S.E. P value 

Cephalic index (male) 100 69.39 80 74.07 2.316 .231  
 
 

0.393 

Cephalic index (female) 100 62.92 80.11 74.39 3.009 .300 
Cephalic index (male 

and female) 200 62.92 80.11 74.23 2.683 .189 

Cephalic index 
(Veg.male) 57 69.39 80 73.97 2.31 .306  

 
 
 

0.617 

Cephalic index 
(Nonveg.male) 43 70.27 78.21 74.20 2.34 .357 

Cephalic index 
(Veg.male    and 

Nonveg.male) 
100 69.39 80 74.07 2.31 .231 

Cephalic index (Veg. 
female) 83 62.92 80.11 74.31 3.091 .340 

 
 
 

0.568 

Cephalic index 
(Nonveg.female) 17 71.03 78.28 74.77 2.581 .626 

Cephalic index 
(Veg.female and 
Nonveg.Female) 

100 62.92 80.11 74.39 3.00 .300 

 
 
Table 6: Result from head shape classification for the male 
and female in percentage (%) based on cephalic index. 

Head Shape Male (%) Female (%) 

Dolichocephalic 60 56 

Mesocephalic 39 33 

Brachycephalic 1 1 

Hyper brachycephalic 0 0 

 
 
Table 7: Comparison of cephalic index (Mean) with other 
population 

Sr. 
No. People / Country Reserch workers Cephalic 

Index 

1. Bhils of central India (7) Bhargava & 
Kher,1960 

76.98 
 

2. Berelas of central India (8) Bhargava & 
Kher,1961 79.80 

3. Gujrati Students (9) Shah & Jadhav,2004 80.81 
4. Medical students of Panjab (10) Anupama et al,2009 85.53 
5. Gujrati Population (11) Jadav et al,2011 80.20 

6. 
North Indian Popn(Males) (12) 

Anitha et al,2011 
79.14 

North Indian Popn(Females) 80.74 

7. 
Indians students(Males) (13) 

Yogain VK et al,2012 
77.92 

Indians students (Females) 80.85 

8. 

Haryanvi Banias(Males) (14) 
Mahesh Kumar et 
al,2012 

66.72 

Haryanvi Banias (Females) 
72.25 

 
 

9. 
Student of Jhalawar,Rajasthan (Male) 

Present Study,2013 
74.07 

Student of Jhalawar,Rajasthan 
(Females) 74.39 

 
DISCUSSION________________________ 
The variations in cephalic indices between and within 
population have been attributed to a complex interaction 
between genetics and environmental factors. In present 
study the mean cephalic index in males was 74.07 and in 
females 74.39. So the dominant type of head shape in male 
was dolichocephalic (60%) and in female was 56%. The 
findings of dolichocephalic was similar to study done on 
(Anitha et al, 2011)[4] North Indians in which 40.6 % was 
dolichocephalic and 15.6% was  hyperdolichocephalic but 
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the percentage was more than this study & the mean 
cephalic index is more in previous study. North and central 
Indian population have Dolichocephalic predominance 
(Singh & Bhasin, 2006). This is in agreement with the present 
study.  
In our study, dominant type of head shape in males was 
dolicocephalic (60%) and mesocephalic (39%) and the mean 
cephalic index was 74.07 (doliocephalic). This finding of 
dolicocephalic was similar to study done on Indian males 
(Bhatia et al., 1995) in which 58.5% of population was 
dolicocephalic, but not similar with the study by Shah & 
Jadhav[9] in Gujarati (41%) which showed Mesocephalic 
head shape was common. The dolicocephalic shape was a 
rare type found in 7% in Indian gujarati (Shah & Jadhav).[9] 

The similar studies were conducted in different groups and 
Cephalic index was found to be different for different groups 
due to genetics and geographical factors. The value of mean 
cephalic index (males & females) in present study is lower as 
compared to other study however Bhils of central india, 
Haryanvi population have value close.[14] 
 

CONCLUSION_______________________ 
The result of present study showed that all male and female 
of Jhalawar region students of age group of 18 years to 25 
years of colleges of Jhalawar District (Rajasthan) are 
Doliocephalic according to classification based on cephalic 
index.  
There was a significant difference (p < 0.393 & difference 
0.32) between cephalic index of male and female of Jhalawar 
region. Thus, we can conclude that cephalic index of the 
female is some point higher than the male in Jhalawar region 
population. 
There was a significant difference (p < 0.617 & difference 
0.23) between cephalic index of Vegetarian male and Non-
vegetarian male of Jhalawa region. Thus, we can conclude 
that cephalic index of the Non-vegetarian male is 0.23point 
higher than the Vegetarian male in Jhalawar region 
population. 
There was a significant difference (p < 0.568 & difference 
1.8) between cephalic index of Vegetarian female and Non- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

vegetarian female of Jhalawar region. Thus, we can 
conclude that cephalic index of the Non-vegetarian female is 
1.8 point higher than the Vegetarian female in Jhalawar 
region population. 
 
ABBREVIATION – CI – Cephalic Index 
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Background: Human body is made up of framework of variety of bones and make human body  Bone 
is core structure of the human skeleton and form the framework of the human. During embryological 
and fetal life arteries enter into long bone through nutrient foramen and entry into medullary cavity, 
which is, require for growth long bone. Various surgical procedures like fracture reduction, bone 
grafting and joint replacement require sufficient knowledge of nutrient foramen and nutrient artery. 
Aim: The Aim of the present study is: (A) To identify the position, number & direction of diaphyseal 
nutrient foramina of Tibia. (B) To identify any variations in number, location and position of diaphyseal 
nutrient foramina of tibia. (c) calculate the foramina index by Hughes formula. 
Materials and methods: Present study was conducted on 100-dried Human Tibia with unknown age 
and sex, which was taken from the anatomy department of Geetanjali medical college & Hospital 
Udaipur and Pacific medical college & hospital, Udaipur and marked number on it. Morphological and 
pathological abnormal bones excluded from study. Help of vernier caliper and fine gauge needle, we 
observed location and distance from proximal end, number and direction of nutrient foramen and 
calculate foramina index.  
Results: In present study we found single foramen present in 80 bone, Double foramen present 18 
bone and in 2 bone there was triple foramen at different level. According direction: In upward direction 
of foramen found in 1 bone, horizontal direction found in 3 bone and most of bone have downward 
direction. According location: In most of bone Nutrient foramen was situated on posterior surface 
except in four bones where it was situated on lateral surface and In 66 bone Nutrient foramen present 
in upper 1/3 of bone except 34 bone where it present in middle 1/3.  
Conclusion: In present study we found, Nutrient foramen was located mostly on the posterior surface 
and direction was downward. Nutrient artery is very important for blood supply of long bones. 
Therefore, it is very important for surgeons to have sound knowledge of precise morphology and 
morphometric of nutrient foramen 
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  INTRODUCTION_____________________
Long bone of human body gets nutrition mainly from 3 artery 
1) Nutrient artery, 2) Periosteal artery, 3) Epiphyseal Artery. 
But main source of blood derived from Nutrient artery, which 
supply diaphysis and metaphysis. During its course Nutrient 
artery first enters into the bone through nutrient foramen.1 
According to various cadaveric studies the Nutrient foramen 
is directed away from the growing end of in Adult the bone.2,3 
In lower limb leg bone, nutrient foramen is generally directed 
downwards because upper end is growing end, as it fuses 
with shaft in the 16 and 18 year in female and males 

respectively. While lower-end fuses with the shaft at about 
15th year in females and 17th year in males. For tibia Nutrient 
artery derived from a branch of posterior tibial artery. Rarely 
it may arise from popliteal artery or anterior tibial artery.3 
Nutrient Artery is very important and vital for early 
embryogenic development and maturity of bone.3 Nutrient 
artery provides 70-80% of blood supply to the long bones of 
human and if any deterioration in blood supply of long bone 
during early child and adult life, it may affect the growth of 
long bone if injury during fracture reduction, bone grafting 
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and joint replacement lead to ischaemia of long bone 
resulting into less vascularisation of diaphysis, metaphysis 
and growth plate.4 Because of this orthopedic and surgeons 
to have well knowledge of nutrient foramina before go to 
surgery to prevent catastrophic damage artery. The tibia is 
commonly involved in several surgical procedures like bone 
grafting, the knee replacement, external and internal fixation 
of fractures and bone resection for tumours.5,6 Present study 
was conducted for knowledge of morphology and 
morphometric of nutrient foramen on tibia.  

 

 
Fig 1: Showing distance from proximal end of Tibia to Nutrient Foramen 
 

METHODS__________________________ 
The present study included 100 dried tibia bones with 
unknown age and sex, which was taken from the anatomy 
department of Geetanjali medical college & Hospital Udaipur 
and Pacific medical college & hospital, Udaipur and marked 
number on it. Morphological and pathological abnormal 
bones excluded from study.  
Help of vernier caliper and fine gauge needle, we study 53 
right sided tibia and 47 left sided tibia. We study A) Number 
of foramen present on bone. B) Location of foramen present 
on which surface. C) Nutrient foramen direction. D) Total 
Length (TL) of Tibia. E) Distance (PF) from proximal end of 
tibia. F) With Help of Hughes formula, we calculated 
Foramina Index. 
Number, Location and Direction observed macroscopically 
with help of gauge needle and osteometric board was noted. 
Total length (From the Upper margin of the medial condyle 
and lower end of medial malleolus and Distance of Foramina 
measured from proximal end of Tibia. 
Foramina Index: with help of Hughes formula, we calculated 
our data.  
Foraminal index = PF/TL×100  
According to index,  
Position of foramen was determined Accordingly, 
A) Foramen is in the Lower 1/3 of the bone if Index >66.66 
B) Foramen is in the Middle 1/3 of the bone if Index 

between 33.33 to 66.66 
C) Foramen is in the Upper 1/3 of the bone if Index < 33.33 
 
RESULTS___________________________ 
In present study we found single foramen present in 80 
bones, Double foramen present 18 bones and in 2 bones 
there was triple foramen at different level. According 
direction: In upward direction of foramen found in 1 bone, 
horizontal direction found in 3 bone and most of bone have 
downward direction. According location: In most of bone 
Nutrient foramen was situated on posterior surface except in 
four bones where it was situated on lateral surface and in 66 
bone Nutrient foramen present in upper 1/3 of bone except 
34 bone where it presents in middle 1/3.  

                
Table 1: Showing average Total length, distance from proximal end and 
number of nutrient foramen of Tibia. 

 
Total length Tibia 

(TL) 
(Average in cm) 

Distance from Nutrient 
foramen from Proximal 

end of Tibia (PF) 
(Average in cm) 

Number of foramen present on 
bone 

   Upper 
1/3 

Middle 
1/3 

Lower 
1/3 

Rt 36.5 12.1 35 18 0 

LT 36.8 11.92 31 16 0 

 
 
 

Table 2 Showing direction and location of Nutrient foramen 

 Number foramen Direction of Foramen Location of foramen  
(surface) 

 Single Double Triple Downward Upward Horizontal Posterior Lateral 

Rt 42 9 2 52 1 3 56 4 

Lt 38 9 0 44 0 0 40 0 

 
 

  DISCUSSION________________________ 
Long bone in human is mainly supply by Nutrient artery which 
enter into bone through nutrient foramen then it divided into 
ascending and descending branch then supply rest part of 
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bone and provide nutrients to bone which require for growth 
of bone. The entry point is present in diaphysis that why this 
artery also called diaphyseal artery. For any fracture surgery 
and reconstructive surgery there have very caution about this 
artery and its course. Any injury to nutrient artery during 
surgery which cause the catastrophic event which very 
dangerous to bone growth in child. Because of this depth 
knowledge of anatomy of this artery is very important for 
orthopedic and surgeon.  
 
 

In our study, we studied many parameters. 
Number of foramen: In present study we found single 
foramen in 80 bone and most authors study found same, our 
study noticed Double nutrient foramina were 
found in 18 numbers of bones. Zahra SU et al. found around 
4.5 % bone have double foramen,7 Seema et al. reported 
10% bone have dual foramen,8 other author like Roul B et al. 
and Udaya P et al., noted 16.2% and 23.8 % of double 
foramina in bone which higher than other study.9,10 We have 
found triple foramen in our study was only 2 % it also less 
number in other study like Swapna SA and Udaya P found 
3.80% and 2.70% in their studies.10 In our study we have not 
found any bone without nutrient foramen but few study found 
absent nutrient foramen like Joshi P, Prashanth KU and 
Gupta RK observed there is no nutrient foramen in 6%, 1.4% 
and 6.20% of tibia respectively.11-13 In this case blood supply 
carried by periosteal vessel.13 
 
Direction of foramen: There are changing in direction of 
nutrient foramen during embryological and after birth. 
Starting period of life nutrient arteries going in caudal 
direction toward growing end but in long bone growth is 
different because of this nutrient artery is directed away from 
the growing end.4 In our study mostly all bone has nutrient 
foramen direction was downward, only less 1 and 3 % bone 
have upward and horizontal direction. Also, Mazengenya P 
and Faremore MD, noted direction of foramen upwards in 
0.6% and 1.7% of tibia in South Africans population.14 
 
Location of Foramen: In our study, most bone’s nutrient 
foramen was found on posterior surface the tibia 96 % except 
in 4% bones where it was found on the lateral surface, many 
textbooks and studies of various of authors also have noted 
the location of foramen on posterior surface in most of the 
bones but some author found on medial surface like Kamath 
V et al., found foramen on medial surface in 2.82% of bones.6 
Hiren Chavda found in 87.14% of bones, foramina were 
located lateral to vertical line; in two bones it was medial to 
vertical line and in four bones on the vertical line.1 Seema et 
al., and Collipal E et al., found 3.77% and 4% of tibia having 
nutrient foramen on the soleal line.8,15 
 
Total Length of tibia (TL): In our study we found total length 
of tibia was 36.5 and 36.8 on rt and Lt side. Hiren Chavda 
was found to be 35.1±2.3 cm on right side and 35.2±1.96 cm 
on the left side.1 In black South Africans and white South 
African length were 38.44 cm and 37.12 cm observed by 
Mazengenya P and Faremore MD.14 In Turkish population 
length of tibia was 35.8 cm noted by Kizilkanat E and Pereira 
GAM et al., found it to be 37.31 cm .16,17  
 
Average distance of nutrient foramen from proximal end 
(PF); In present study we found there was distance between  
 
 

proximal end and foramen was 12.1 and 11.92 on Rt and Lt  
side respectively. According to Hiren Chavda observation, 
the distance was 11.8±1.93 cm on right side and 11.8±2.28 
cm on left side.1 Ankolekar VH et al., found distance was 13 
cm and 13.4 cm on the right and left side respectively.2 Joshi 
P and Mathur S, found on Rajasthani population, this 
distance was 14.53±3.77 cm on right side and 14.0±2.99 cm 
on left side.11 
 
Distance of nutrient foramen from proximal end (PF): 
Average distance of nutrient foramen from proximal end in 
our study was 12.1 cm and 11.92 cm respectively on Right 
and left side. Hiren Chavda et al., observed in their study was 
11.79 cm and 11.8 cm on the right and left side respectively.1 
Joshi P and Mathur S, found distance was as 14.53±3.77 cm 
on right side while 14.0±2.99 cm on left side.11 

 
Foraminal Index (FI): 
In our study was found to be it was in the middle 1/3. Gupta 
RK and Gupta AK also observed similar findings in Gujarati 
population.13 Vadhel CR et al., in their study on Gujarati 
population found occurrence of nutrient foramen on upper 
1/3 in 99.5% of bones, which was higher than the present 
findings.18 Mohan K et al., found it on upper 1/3 in 42% of 
bones while in 52%, it was on middle 1/3.19 No foramen was 
found in the lower 1/3rd of the tibia. Kamath V et al., reported 
nutrient foramen in upper 1/3rd in 74.65% of bones and in 
middle 1/3rd in 25.35% of bones.6 Pereira GAM et al., and 
Mazengenya P and Faremore MD, in their studies also found 
nutrient foramen more commonly on upper 1/3rd more than 
on the middle 1/3rd.14,17  
 
 

Table 3: Showing comparison of various study about Number of 
Nutrient foramen   

Author 
(Year of 
study) 

Number of Bone 
include in study 

Nutrient foramen number (%) 

1 2 3 Absent 

Rt Lt Rt Lt Rt L
t Rt Lt 

Hiren S. 
Chavda et 
al. (2018) 

70 
(Rt-35, Lt-35) 100 100 - - - - - - 

Zahra SU et 
al. (2018) 

91 
(Rt-40, Lt-51) 97.5 96.0 2.5 1.96 - - 1.96 

Joshi P et 
al. (2018) 

50 
(Rt-21, Lt-29) 

94 
- - - - - 6 

Udaya P et 
al. (2017) 

151 
(Rt-74, Lt-77) 83.70 89.6 13.5

1 10.3 2.70 
- - - 

Vinay G et 
al. (2017) 

90 
(Rt-45, Lt-45) 96.66 3.33 - - -- - 

Mohan K et 
al. (2017) 150 98 2 - - - - 

Swapna SA 
et al. (2016) - 94.30 1.90 3.80 - - 

Agarwal SA 
et al. (2016) 

80 
(Rt-40, Lt-40) 100 - - - - - - 

Seema et 
al.(2015) 

60 
(Rt-30, Lt-30) 93.34 96.6 6.60 3.30 - - - - 

Mazengeny
a P et al. 
(2015) 

180 
(Rt-90, Lt-90) 98.30 1.70 - - - - 

Roul B et al. 
(2015) 37 83.70 16.20     

Gupta RK et 
al. (2014) 

312 
(Rt-161,Lt-151) 97.51 94.7 0.62 - - - 1.86 4.3

4 
Ankolekar 
VH et al. 
(2013) 

50 98 0 2 - - -  

Present 
study (2019-

20) 
100 (Rt-53, Lt-

47) 42 38 9 9 2 - - - 
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Table 4: showing comparison of various study in different 
parameter of location, length of bone and foramina index. 

Author 

Location Foramen % bone 
Mean length of bone [cm] 

 Foraminal Index[cm] 

Upper 1/3 Middle 1/3 

Rt Lt Rt Lt Rt Lt Rt Lt 

Hiren S. 
Chavda et al 

62.8
5 65.71 33.1

4 
34.2

8 35.1±2.3 35.2±1.96 33.8±5.43 33.5 ± 
5.56 

Zahra SU et 
al. 

 
72 28 35.54±2.5

3 
36.17±2.9

6 
32.39±2.2

1 
32.05 ± 

4.6 

Joshi P et 
al. 
 

88 6 32.84±8.4 34.46±8.1 31.85±1.8 31.67±2.8
3 

Udaya P et 
al. 
 

73.8
6 81.18 26.4 18.8

2 
37.26±2.8

3 
37.54±2.3

0 
32.09±3.7

6 
32.12±3.1

3 

Mohan K et 
al. 
 

42 58 36.58±2.38 34.74±4.0
8 - 

Vinay G et 
al. 
 

86.66 16.66 35.58 34.82 

Agarwal SA 
et al. 

 
92.85 7.5 37.75 ± 32.96±6.06 

Lakshmi V 
et al. 

 
58.82 41.17 37.4±2.61 33.7±3.32 

Roul B et al. 
 91.89 8.1 37.2 33.33 33.33 

Gupta C et 
al. 
 

  37.75±3.4
5 

37.68±1.6
1 34.66 34.83 

Mazengeny
a P et al. 

 
  37.12 31.45±2.5

2 
31.87±3.6

3 

Gupta RK et 
al. 
 

63.9
7 58 36.0

3 42 36.1 36.44 32.66 33.09 

Ankolekar 
VH et al. 

 
91.6

6 88.46 8.33 11.5
4 37.3 38.7 35.92 34 

Present 
study 

66.0
3 65.95 33.9

6 
34.0

4 36.3±2.5 36.8±2.2 33.15 32.39 

 
                                                                                           
CONCLUSION_______________________ 
In present study we found, Nutrient foramen was located 
mostly on the posterior surface and direction was downward. 
Nutrient artery is very important for blood supply of long 
bones. Therefore, it is very important for surgeons to have 
sound knowledge of precise morphology and morphometric 
of nutrient foramen which will help in preserving vasculature 
of bone during various surgical procedures like bone grafting, 
the knee replacement, external and internal fixation of 
fractures and bone resection for tumors. 
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Background: The study was aimed at determining the variations of lateral epicondyle, capitulum and lateral
trochlear crest of humerus and finding out the prevelance of different forms.
Materials and Methods: 60 dried Human humeri were examined grossly from the collection of Anatomy department,
Pacific Medical College & Hospital for the location of lateral epicondyle, extent and shape of distal margin of
capitulum and for the lateral trochlear crest.
Results: In 76.67% of humeri, lateral epicondyle was located at the same level/ slightly below the level of
capitulum whereas in 23.33% of humeri, it was located above the level of capitulum, Distal margin of capitulum
was Flat and extending onto distal surface in 83.33% of humeri where as it was Convex and extending onto
posterior surface in 16.67% of humeri. Lateral trochlear crest was pooriy developed in 10%, moderately developed
in 85% and well developed prominent in 5% of humeri.
Conclusion: This study may help in repairing the fractures/reconstruction of trochlea and capitulum, designing
of elbow prosthesis, repairing the damage to radial collateral ligament as well as lateral epicondyle surgeries
of humerus.
KEY WORDS: Lateral epicondyle, Trochlea, Capitulum, Distal end of Humerus.
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than half a sphere which covers the anterior and
inferior surfaces of the lateral part of the
condyle of the humerus but does not extend
onto its posterior surface. Trochlea is a pulley
shaped structure that covers the anterior,
inferior and posterior surfsces of the condyle of
humerus medially and on its lateral side, it is

Humerus is the largest and longest bone in the
upper limb, has expanded ends and a shaft. The
lateral epicondyle occupies, lateral part of non
articular portion of condyle. The capitulum is a
rounded convex projection, considerably less
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separated from capitulum by a faint groove [1].
Uptill now, distal end of the humerus was used
by researchers for the studies like determina-
tion of Total length of humerus from the
fragments of distal end of humerus, gender
determination, forensic sciences and
supratrochlear foramen studies [2-4]. These
studies used complex statistics and
measurements which were time consuming, so
this study was conducted to determine
different types of presentations of lateral
epicondyle, capitulum and lateral edge of
trochlea as well as their prevalence in dry hu-
man humerus by gross examination.
Knowledge of the these  anatomical variations
at the lower end of humerus is required to
orthopaedic surgeons in repairing the fractures/
reconstruction of trochlea and capitulum,
designing of elbow prosthesis, repairing the
damage to radial collateral ligament as well as
lateral epicondyle surgeries of humerus.

This study was undertaken at Pacific Medical
College and Hospital, Udaipur. A Total of 60 dry
humeri were examined irrespective of their side
and sex from the collection of Department of
Anatomy, Pacific Medical College and Hospital,
Udaipur. Distal end was examined for the
following parameters:
1. Location of lateral epicondyle.
2. Shape and extent of distal margin of capitu-
lum.
3. Lateral trochlear crest.

MATERIALS AND METHODS

RESULTS AND DISCUSSION

In our study, Lateral epicondyle of humerus was
found at the same level of capitulum/slightly
below the level of capitulum in about 76.67% of
humeri where as in 23.33%, it was well
developed and located above the level of
capitulum which may prove advantageous for
added lever action of long extensors of fingers
and wrist. High placed lateral epicondyle makes
the trochlea easily accessible during the
Built-on surgical techniques for distal humerus
shear fractures [5]. As the Radial collateral
ligament is attached to distal surface of lateral
epicondyle [6], knowledge of exact  location of
lateral epicondyle is important to diagnose
Radial collateral ligament abnormalities [7].
Among the varieties of capitulum, capitula with
flat distal margin extending onto distal surface
were 83.33% whereas capitula with convex
distal margin extending onto posterior surface
were 16.67%. Flat distal margin extending onto
distal surface only may prevent the hyper
extension of elbow. These variations may help
in designing elbow prosthesis and capitular
reconstruction. Lateral trochlear crest was poorly

Fig 2: (a) Distal margin of capitulum flat and extending
on to distal surface of   lower end of humerus, (b) Distal
margin of capitulum convex and extends on to posterior
surface of lower end of humerus.

Fig. 1: (a) Lateral epicondyle at the same   level of
capitulum, (b) Lateral epicondyle above the level of
capitulum.

Fig. 3: Lateral trochlear crest (a)poorly developed, (b)well
developed and prominent, (c)moderately developed.



Int J Anat Res 2016, 4(3):2698-2700.    ISSN 2321-4287 2700

Presentations of various types and their
prevalence are illustrated in the Table-1.
Table 1: Presentations of various types and their
prevalence.

PARAMETER
Location of lateral 

epicondyle (60)
At same level/ slightly below the level 

of  capitulum(46) – 76.67%
Above the capitulum(14)- 

23.33%

Distal margin of 
capitulum (60)

Flat and extending onto distal 
surface(50) – 83.33%

Convex and extending onto 
posterior surface(10) – 

16.67%
Lateral trochlear 

crest (60)
Poorly developed (6) – 10% Moderately developed(51) 

– 85%
Well developed and 
prominent (3) – 5%

VARIATIONS

Lateral epicondyle, capitulum and lateral
trochlear crest do exhibit variations. Such
variations of distal humerus have been studied
least in india so far.Knowledge of these
variations having variety of clinical implications
such as in making elbow prosthesis, to diagnose
extent of fracture and to determine mode of
surgeries etc.

CONCLUSION
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A B S T R A C T

Fetal improvement is the fundamental part of maternal supplement stores & compelling transportation
through the placenta. Consequently, any distinction in the placenta brings about inconsistent fetal
advancement results of expanded danger of delayed sicknesses in the neonatal. This investigation was
expected to find the impact of placental morphometry on infant anthropometry.
Materials and Methods: In current study lacentae were obtained from Obstetrics and Gynecology
Unit & pacific medical college & hospital Udaipur and study was conducted in the Dept. of Anatomy,
Geetanjali M.C. and Hospital, Udaipur (Rajasthan) from August 2018 to November 2019, by using standard
operating methods in a pre-designed & pre-tested format, distributions of placental morphology & newborn
anthropometry are stated in percentage & box plots, evaluation of variance is used to study the differences
in means of placental morphometry in various groups of newborn anthropometry.
Results: The Means & SD of placental morphometry; weight, volume, surface area & thickness were found
to be 440 ± 100gm, 386 ± 101 ml, 230 ± 50 cm sq, & 2.1±0.4cm respectively, whereas Mean for birth
weight & length found to be 2700±500 gm & 46.6 ±2.5cm of newborn. Placental morphometry & newborn
anthropometry improved significantly with pregnancy.
Conclusions: The study extrapolates that maternal pre-pregnancy & during pregnancy condition status
along with placental morphology determines neonatal health status. Hence, variations in the maternal
nutrient status lead to an adverse gestational outcome.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Placental advancement was perceived from fossil indication
of Ichthyosaurus, in excess of 170 million years prior.
Circle molded haemochorial placenta of various humans,
happened all through the Eutherian ancestry.1

Chorionic plate resultant from the developing incipient
organism & decidual plate resultant from a change of the
uterine covering of the mother, Consequently, the human
placenta develops from both uterus & creating embryo.2–5

In beginning the placenta assesses the embryo in size &
keeps on creating till term. As gestation propels, it grows
moderately more modest & by term, the proportion of its

* Corresponding author.
E-mail address: dr.mohammedkhaleel786@gmail.com (S. Ahmed).

weight to that of the baby is about 1:6 to 1:72.
The chorionic plate part expresses the placental surface

part covering the uterus & depicts, the number of maternal
winding courses & veins are plausible gives to surface
area.6 Placental turn of events & profitability are the
main fetal wellspring of supplements & oxygen flexibly.
Placental improvement is around achieved by beginning
third trimester, while the thickness of placenta increments
in last third trimester.7–10

Placental thickness, by distinction, denotes the measure
of arborisation of the villous slender bed, the genuine locus
of maternal-fetal trade.11 Placental volume was clearly
comparative with the birth weight of the baby.12

Unordinary chorionic plate shape regularly uncovers
pathologic villous decay from the finish of the principal
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trimester or placental infarct. Subsequently, these
boundaries of placental advancement might be crucial
pointers of placental load at delivery.13

2. Materials and Methods

The current examination was coordinated in the Department
of Anatomy, Geetanjali Medical College and Hospital,
Udaipur (Rajasthan) and pacific clinical school and
emergency clinic Udaipur. Placentae were assembled from
Obstetrics and Gynecology Unit. Data was gathered from
August 2018 to November 2019. The examination was
directed to 391 mothers & their singleton posterity.
Information about mothers & consent was taken starting
the real examination. Subjects without antenatal enrollment
during the principal trimester & with history of pre-
pregnancy key & industrious ailments were banished.
Placental morphometry & baby limits were noted on the
predesigned & pretested design.

1. Techniques for example assortment, planning, &
evaluation of placental morphometry:14

a. Placentae were assembled not long subsequent
to secluding the newborn from the umbilical rope,
assembled placentae were assessed inside & out
washed under the running water, starting there, layers
were overseen.
b. The models were marked with numbers for ID &
were delivered to the capacity lab by setting in a 10%
formalin compartment.
c. The weight of each placenta of newborn was kept
constrained by the automated measuring scale CS-
8316(CE guaranteed) & recorded with an exactness of
1 gm.
d. The maternal surface locale of the placenta was
resolved using the formula.15

2. Boundaries of infant evaluated were:
a. Gestational age, weight & height of the newborn.
b. The G.A. was recorded from LMP & further insisted
by USG as 28-34, 35-36, 37+ wk.

3. Birth weight calculated using Digital baby measuring
scale CS-8316 (CE asserted) with an accuracy of 10
gm.

2.1. Statistical analysis

Statistical Analysis was carried out using Analysis of
Variances and comparisons of means were studied by t-test
was done utilizing SPSS-16, the Box plots were set up to
examine the relative circulations placental morphometry &
infant anthropometry.

Fig. 1: Placental weight by birth weight

Fig. 2: Placental volume by birth weight

3. Result and Discussion

Mean birth weight if there should be an event of the current
assessment was 2,700 gm, lesser than all recently referenced
considers, yet practically like Mysore Parthenon study as
they were from similar neighborhood belt of India.16–18

Placental development is related with pregnancy results,
as the placental morphology & its physiology decide the
development direction of the embryo. Mean birth weight
in the current assessment was nearer to that of Indian
newborn children, it is decided the ideal extent of birth
weight in made countries as 3000-4000 gm to keep up
a key good ways from maternal & fetal mortality &
morbidity19 referred to the mean & SD of birth weight
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Table 1: Distribution of gestation & birth weight

Variables Percent Cumulative Percent
Observed Expected

a. Gestation in wks, Mean=38.3, SD=2.2
28-32 4.1 4.10 0.87
33-36 10.7 14.80 28.00
37-40 78.5 93.40 88.70
41+ 6.6 100.00 100.00
Total 100
b. Birth weight in gm, Mean=2700, SD=500
1000-1499 3.6 3.6 0.8
1500-1999 3.6 7.2 8.1
2000-2499 21 28.2 34.5
2500-2999 44.5 72.6 72.6
3000-3499 22.8 95.4 94.5
3500+ 4.6 100 100
Total 100

Table 2: Percentiles by birth weight groups

Newborn birth weight among
groups (Mean=2700, SD=500)

Percent %
(n=391)

Percentiles
5 10 25 50 75 90 95

a. Placental weight in gm
<(Mean-1SD) 11.51 201.5 227.6 272.5 342.0 426.0 500.0 559.7
(Mean±1SD) 75.70 304.9 340.5 386.0 440.0 495.8 562.9 586.0
>(Mean+1SD) 12.79 373.1 402.1 469.8 517.5 580.0 649.8 802.6
b. Placental volume in ml
<(Mean-1SD) 11.51 106.0 176.0 225.0 290.0 380.0 414.0 486.0
(Mean±1SD) 75.70 250.0 280.0 320.0 390.0 430.0 500.0 520.0
>(Mean+1SD) 12.79 300.0 371.0 420.0 470.0 520.0 609.0 746.0
c. Placental surface area in cm sq
<(Mean-1SD) 11.51 106.5 127.0 154.0 187.0 213.7 243.3 262.4
(Mean±1SD) 75.70 164.8 176.8 200.4 226.3 253.8 282.9 314.3
>(Mean+1SD) 12.79 193.8 206.8 227.1 265.6 297.4 314.2 368.2
d. Placental thickness in cm
<(Mean-1SD) 11.51 1.3 1.5 1.5 2.0 2.5 2.5 3.0
(Mean±1SD) 75.70 1.5 1.5 2.0 2.0 2.5 2.6 3.0
>(Mean+1SD) 12.79 1.5 1.6 2.0 2.1 2.5 3.0 3.0

of Malays, Chinese, & Indian youngsters as 3126±300gm,
3245±300gm & 2935±400gm respectively.20

In the current assessment birth weight indicated a
dependably sure & tremendous connection with the going
with limits: The current assessment declares the placental
weight, volume, & surface domain are basic determinants of
birth weight.21 Placental morphometry: Weight (p<0.001),
volume (p<0.001), surface zone (p<0.001), thickness
(p<0.05), baby Length (p<0.001), current examination
showed 28.2% LBW kids described as under 2500 gm.

LBW was identified with an extended risk of perinatal
mortality & those youngsters who suffer are slanted to have
hindered immune limit, diminished muscle quality, & bear
cardiovascular diseases22 so, birth weight can be used as a
strong marker of newborn child unsullied perseverance.

A Norway based study declared the mean newborn child
length of 50.8±SD 2.320cm. The placental weight mirrors

the turn of events and capacity of the placenta and is
corresponded with gestational age. The current examination
indicated that placental weight expanded by birth weight
and gestational age, which agrees with past perception.
Another Indian assessment itemized the mean newborn
child length of 47.06±1.18cm. The mean baby length from
Malays 48.8 cm, Chinese 49.5 cm & Indians 48.1 cm,
& assumed that Indian youngsters were more restricted
than Malays & Chinese neonates.23 The mean length 48.7
cm of newborn child & uncovered an immense positive
association between’s the placental weight & baby length.24

4. Conclusion

Maternal pre-pregnancy weight mean (48.4±8.9 kg) with
14.1% of women weighing less than 40 kg. Percentiles
of birth weight & placental morphometry: weight,
volume, & surface area with maternal pre-pregnancy
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Table 3: Percentiles of birth weight & placental morphometry length among groups

Newborn length groups
(Mean=46.6, SD=2.5 cm)

Percent
(n=391)

Percentiles
5 10 25 50 75 90 95

a. Birth weight in gm
<(Mean-1SD) 10.49 1100 1200 1372 1800 2000 2940 3100
(Mean±1SD) 79.28 2200 2300 2500 2700 2900 3000 3200
>(Mean+1SD) 10.23 3000 3000 3100 3325 3500 3698 3924
b. Placental weight in gm
<(Mean-1SD) 10.49 196.5 225.2 261.5 334.0 430.0 511.4 560.9
(Mean±1SD) 79.28 307.2 344.4 388.0 440.0 496.0 560.0 583.5
>(Mean+1SD) 10.23 352.2 386.0 469.3 560.5 585.5 652.1 832.0
c. Placental volume in ml
<(Mean-1SD) 10.49 102.0 172.0 210.0 290.0 370.0 426.0 479.0
(Mean±1SD) 79.28 260.0 280.0 320.0 400.0 430.0 500.0 520.0
>(Mean+1SD) 10.23 300.5 341.0 420.0 500.0 527.5 607.0 782.0
d. Placental surface area in cmsq
<(Mean-1SD) 10.49 103.6 121.9 153.6 187.0 207.4 251.1 287.0
(Mean±1SD) 79.28 165.0 176.8 200.4 226.3 253.8 282.9 314.3
>(Mean+1SD) 10.23 177.3 212.3 235.7 267.1 298.5 314.2 329.5
e. Placental thickness in cm
<(Mean-1SD) 10.49 1.2 1.4 1.5 2.0 2.5 2.5 2.6
(Mean±1SD) 79.28 1.5 1.5 2.0 2.0 2.5 2.6 3.0
>(Mean+1SD) 10.23 1.5 1.5 2.0 2.0 2.5 3.0 3.0

Table 4: Association of placental morphometry with birth weight

Birth weight
groups

N Percent Mean SD SE 95% Confidence Interval
Lower Upper

Weight in gm;***; F2,388=49.94; p<0.001
<(Mean-1SD) 45 11.5 353.2 103.2 15.4 322.2 384.3
(Mean±1SD) 296 75.7 442.8 82.3 4.8 433.4 452.3
>(Mean+1SD) 50 12.8 533.4 103.8 14.7 503.9 562.9
Total 391 100.0 440.0 100.0 5.0 434.3 453.9
Volume in ml;***;F2,388=53.81; p<0.001
<(Mean-1SD) 45 11.5 296.1 98.8 14.7 266.4 325.8
(Mean±1SD) 296 75.7 384.2 82.8 4.8 374.7 393.6
>(Mean+1SD) 50 12.8 482.6 105.5 14.9 452.6 512.6
Total 391 100.0 384.6 101.0 5.0 376.8 396.5
Surface area in cm sq ;***; F2,388=38.13; p<0.001
<(Mean-1SD) 45 11.5 183.9 42.7 6.4 171.1 196.8
(Mean±1SD) 296 75.7 230.7 45.9 2.7 225.4 235.9
>(Mean+1SD) 50 12.8 266.1 48.8 6.9 252.2 279.9
Total 391 100.0 229.8 50.1 2.5 224.9 234.8
Thickness in cm;*;F2,388=4.12; p<0.05
<(Mean-1SD) 45 11.5 2.0 0.5 0.1 1.9 2.2
(Mean±1SD) 296 75.7 2.1 0.4 0.0 2.1 2.2
>(Mean+1SD) 50 12.8 2.3 0.8 0.1 2.1 2.5
Total 391 100.0 2.1 0.5 0.0 2.1 2.2
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Table 5: Association of placental morphometry with length of newborn

Newborn length
groups Percent Mean SD SE 95% Confidence Interval

Lower
Bound

Upper Bound

Birth weight in gm;***;F2,388=198.0; p<0.001
<(Mean-1SD) 41 10.5 1829 576 90 1647 2011
(Mean±1SD) 310 79.3 2685 312 18 2650 2719
>(Mean+1SD) 40 10.2 3341 270 43 3255 3427
Total 391 100.0 2700 500 25 2613 2711
Weight in gm;***;F2,388=46.7; p<0.001
<(Mean-1SD) 41 10.5 348.9 107.8 16.8 314.9 382.9
(Mean±1SD) 310 79.3 444.5 82.0 4.7 435.3 453.7
>(Mean+1SD) 40 10.2 538.7 112.2 17.7 502.8 574.6
Total 391 100.0 440.0 100.0 5.0 434.3 453.9
Volume in ml;***; F2,388=48.1; p<0.001
<(Mean-1SD) 41 10.5 291.2 101.3 15.8 259.3 323.2
(Mean±1SD) 310 79.3 386.6 83.7 4.8 377.2 395.9
>(Mean+1SD) 40 10.2 485.0 112.1 17.7 449.1 520.9
Total 391 100.0 384.6 101.0 5.0 376.8 396.5
Surface area in cm sq ;***; F2,388=30.30; p<0.001
<(Mean-1SD) 41 10.5 184.5 45.9 7.2 170.0 199.0
(Mean±1SD) 310 79.3 231.4 47.0 2.7 226.1 236.6
>(Mean+1SD) 40 10.2 264.2 45.2 7.1 249.8 278.6
Total 391 100.0 229.8 50.1 2.5 224.9 234.8
Thickness in cm;*; F2,388=3.91; p<0.05
<(Mean-1SD) 41 10.5 2.0 0.4 0.1 1.8 2.1
(Mean±1SD) 310 79.3 2.1 0.5 0.0 2.1 2.2
>(Mean+1SD) 40 10.2 2.2 0.4 0.1 2.1 2.3
Total 391 100.0 2.1 0.5 0.0 2.1 2.2

Fig. 3: Placental surface area by birth weight

weight (p<0.001) & surface zone (p<0.05). Gestational
weight gain was basically identified with birth weight
(p<0.01) regardless, placental morphometry. Maternal
height followed dissemination where 08.2% of pregnant
women had height under 145 cm & 59.8% were from

Fig. 4: Birth weight by newborn length

height pack 150-159 cm. The mean maternal height was
153.9±6.7cm. Percentiles of birth weight growing example
with maternal height yet placental morphometry & Birth
weight (p<0.05) extended dependably with the growing
maternal height, nevertheless, placental morphometry didn’t
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Fig. 7: Placental surface area by newborn length

Fig. 5: Placental weight by newborn length

Fig. 6: Placental volume by newborn length

show any consistent association

5. Limitations

Placental morphometry determines the birth weight &
newborn length. However, the results need further validation
in other setups with a large number of subjects.
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A B S T R A C T

Background: Nowadays study of dermatoglyphics has an extraordinary significance in legal and criminal
explores. Additionally, its investigation is identified with some hereditary sicknesses has an enormous
application. Diabetes Mellitus is the silent killer of humanity and general medical issue. Dermatoglyphics
might be viably utilized as a screening methodology in future and may help in the early recognition of
instances of diabetes mellitus.
Materials and Methods: In our study, total of 100 patients were selected from the out door patient
department from the hospital, out 0f 100 patients 50 patients those are suffering from diabetes made the
experimental group and the other those are having no systemic condition made the other group or the control
group. The establishment of the connection between the two groups by examining the each group the fact
of presence or absence of dermatoglyphic design. In this total finger ridge count, indian ink technique was
usd for taking up the hand, along with total ridge count of finger, absolute finger ridge count, ridge count
for distal as well as lateral deviation along with palmer frequency design computerised along with lateral
deviation with design frequency of the c- line and angles, which represent the qualitative boundary.
Results: The result that has been obtained from our study reveals that the total finger count of the ridge
along with ridge count of the finer absolute, along with a-b count of the ridge were found to be higher
in all the groups of the patient but found to be insignificant statistically. Angle “atd” that is present over
both the sides of the hand in the patient were found to be expanded in all the groups that involve both the
experimental groups and the control group, but with an exception in males that too in left side, but still they
differ on the right side that too significantly (p<0.01, overall) and on the left side i.e. in case of females with
p<0.001. The angles of tad and as well as ‘tda’ which were present over the two sides of the with respect to
all the groups, that include the experimental one and the control one, but with an exception with respect to
males with left ‘tda’ and in other case they significantly differ in case of females with left tad with p<0.01
and in case of right side tda with p<0.001 and with respect to all the groups with reference to right ‘tda’
with value of p<.01 the arch advanced frequencies along with the circle and the whorl in case of females
with respect to the over all groups with an exception with loop were found to be increased significantly
with p value i.e. p<0.05. The design of the spiral along with remnant were found to be totally limited to the
thenar along with the hypothenar region in the male patients when get contrasted with the controls.
Conclusion: By the results of our study we concluded that, there is expansion in the radial variety and
absence was found in case of proximal variety and the designs of the c – line in case of diabetics were
reduced when it is compared to the control group. Our study results demonstrated that dermatoglyphic
abnormalities can be utilized as a device which act as analytic for predicting the chance for the development
of the disease known as diabetes in future.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.
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1. Introduction

Dermatoglyphics deals the logical investigation of
epidermal ridge designs on the palmar and plantar
part of fingertips, palms, soles and toes.1 The term
’Dermatoglyphics was coined by Cummins and Midlo
(1926) and was derived from the Greek words ’derma’
signifies skin and ’glyphics’ signifies carvings (Penrose
LS, 1963).2,3 The skin on the palmar and plantar surfaces
of man not smooth. It is scored by inquisitive ridges,
which form a variety of designs as the dermal ridges
start developing during the third intrauterine week as a
result of physical or topological power.3 Dermal ridges
along with the arrangements which are once framed are
not influenced by the age, advancement and ecological
changes in the postnatal life thus it can possibly anticipate
different hereditary and obtained disorders with a hereditary
impact.4

Broad clinical interest in epidermal ridges grew
distinctly over the most recent couple of years when it
became apparent that numerous patients with chromosomal
variations had strange ridge design. Assessment of skin
ridges, subsequently vowed to give a basic, reasonable
methods for data to decide if a given patient could have a
specific chromosomal deformity.

1.1. Dermatoglyphics offers at least two significant
focal points.5

1. The epidermal ridge designs on the hand and sole
are completely evolved at birth and so, stay unaltered
forever.

2. Scanning of the ridge patterns or recording these
perpetual impressions can be cultivated quickly,
reasonably and with no injury to the patient.

3. Finally, the relevance of dermatoglyphics is not to
diagnose, but it is preventive by predicting a disease.
Similarly, it is not for defining an existing disease,
but for identifications of people with the genetic
predisposition to develop certain diseases.

Diabetes Mellitus is the silent killer of mankind and general
medical issue. Accordingly, researchers are searching for
new techniques for its initial diagnosis and management.
Indeed, even before that the primary expectation of it
might assist with taking some prophylactic measures.
One of the aetiology of Diabetes Mellitus is genetic.
In this investigation, we are attempting to indicate the
dermatoglyphic attributes to see if some particular quality
exists in the Diabetes Mellitus patients.

* Corresponding author.
E-mail address: drbrijeshaghera@gmail.com (Priyanka M).

2. Materials and Methods

Total number of patients included in the study is 60 and all
these 60 patients were contrasted and 60 patients were taken
as control group. Confirmation that the patient is having
diabetes mellitus id totally depend upon the clinical signs
and symptoms given by the patient along with there blood
glucose levels.

2.1. The Indian Ink method (Cumins and Midlow, 1961)

The technique that was introduced by cumins and midlow in
the year 1961 that is now known as indian ink technique was
utilized totally in the process of impression making with the
help of camel copying ink.

The material that is utilised in our study is a piece
of glass plate with dimension of 8.5x11 inches along
with two plain paper of dimension 8.5x11 inches, a bottle
of dimension10x4 inches, roller which is used for the
dispersion of the ink, table, scale, pointed HB lead pencil
along with mercury light, pointer for marking and a
protractor, chemicals for washing the hand like ether and
a good quality of central focal point which is enhancing.

The hands should be washed thoroughly with the help
of chemicals and water and chemical ether was used to clean
the dampness. Very small amount of replicating ink crushed
out from the roller on a thin film for the process of direct
ink over the fingers. The palm was spreaded with the help
of roller that is inked to cover the palm, that has to be printed
for appraisal. The paper was engaged over the compartment
that is in round shape and the fingers were open after than
the palm should move by the application of force over
them and in the mean time by permitting the paper along
with container to move in forward direction [Figure 1]. The
fingerprints that were taken by different turns of the fingers
both in inking and priting to get the proper impression of
the finger prints. This technique will help us in recording the
complete impression of the palm. After than all these prints
were concentrated by central focal point that is intensifying
for all the observed observations with respect to and under
different heads.

3. Obeservations and Results

All the findings were recorded in a careful manner to get
the quantitative as well as qualitative highlights of the
dermatoglyphic from the prints from different hand of the
different patients, that constitutes total of 60 patients, out of
60 30 were male and 30 were female and total number of
patient under control group is 60, which constitutes of 17
females and 43 males.

45 percent was the total whole finger ridge count of the
different patient examined with a range of 150-200 and for
the control group it was concluded as 43 percent with a
range of 100 to 150 for the control group. Mean for the
diabetic group is 143.12 and for the control group it was

mailto:drbrijeshaghera@gmail.com
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Table 1: Distribution with respecttot total finger count in both the sexes i.e. male and female, both in control and experimental group.

Male Female
Diabetic Control Diabetic Control

Mean ± SD 143.12 ± 37.27 134.23 ± 34.46 138.43 ± 35.38 148.54 ± 37.43
P-Value > 0.05 > 0.05 > 0.05 > 0.05
Significant NS NS NS NS

NS = Not Significant.

Fig. 1: Showing the technique used in taking a print

Fig. 2:

134.23, which is found to be not differ significantly along
with the above said comparative difference was additionally
not significant in Table 1.

It was revealed that 43 percent was the absolute finger
ridge count for the diabetic group with a range of 100 to
200 and the same is 45 percent for the control group with
a range of 200 to 300. The difference which was found for
their mean value is 211.48 for the experimental group i.e.
the diabetic patient group and 196.43 for the other group

Fig. 3: Non significant type c line in case of diabetic patient.

i.e. the control group.
The point mean values of the patient with ‘atd’ of the

right was revealed to be 43.92 and the same for the control
group was revealed to be 39.41 and these two values were
fond to be differed significantly with p<0.01. While we
went for correlation regarding with sex wise, in case of
females the mean values for left angle was found to be
41.68 in case of the experimental group i.e. the diabeteic
group and 38.96 for the control group and a significant
difference was found with p<0.001. on the other hand the
angle distribution for the right side was in the range under
60 to 69 which constitutes about 46 percent when get
contrasted with the other group thai is the control group.
On the left side this was inverted on correlation with angle
‘tda’, both the groups i.e. experimental and control group
revealed significant difference with p<0.01 over the right
side. Distribution range on the right side was revealed to
be 70-79 which is found to be 48% in case of experimental
group i.e. diabeteic patient group, when get contrasted with
80-89 which constitutes about 66 percent in the other group
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Table 2: Distribution of absolute Finger Ridge Count in both the sexes i.e. in male and female with the experimental and the control
group.

Male Female
Diabetic Control Diabetic Control

Mean ± SD 211.48 ± 54.48 196.43±41.38 192.76 ± 43.49 220.87 ±54.24
P > 0.05 > 0.05 > 0.05 > 0.05
Significant or Not
significant

Not Significant. Not Significant. Not Significant. Not Significant.

Table 3: Frequency distribution ofRight and Left (A-B) Ridge Count between case and control group along with sex distribution

Rt. (a-b) ridge count Lt. (a-b) ridge count
Male Female Male Female

Diabetic Control Diabetic Control Diabetic Control Diabetic Control
Mean ±
Standard
deviation

38.7±42 37.3±4.32 37.9±4.24 36.9±4.29 38.4±3.12 38.2±3.29 37.4±43 35.5±4.2

P > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05 > 0.05
Significant Not

Significant
Not

Significant
Not

Significant
Not

Significant
Not

Significant
Not

Significant
Not

Significant
Not

Significant

Table 4: Frequency distribution of palmer between the two case and control group

Pattern Frequency
Area Type Right Left

Thenar/I1
Diabetic 8 9
Control 9 10
SignificanceX2=0.063 df=1 P>0.05 NS

I2

Diabetic 4 4
Control 6 5
Significance X2=0.053 df=1 P>0.05 NS

I3

Diabetic 33 25
Control 32 12
Significance X2=1.642 df=1 P>0.05 NS

I4

Diabetic 22 24
Control 26 28
Significance X2=0.009 df=1 P>0.05 NS

Hypothenar
Diabetic 18 13
Control 13 13
Significance X2=0.428 df=1 P>0.05 NS

P-Value Significance Of Palmer NS = Not Significant I1 = I Palmer area I2 = II Palmer area I3 = III Palmer area

Table 5: Frequency distribution of Angles between two groups i.e. diabetic and control group

Angles
Mean ± SD P-Value SignificanceDiabetic Control

Rt Lt Rt Lt Rt Hand Lt Hand Rt Hand Lt Hand

‘atd’
Male 43.32 ± 5.39 38.75 ±

4.42
38.84 ±

5.37
40.81±5.39 >0.05 > 0.05 NS Ns

Female 44.52 ± 5.63 44.61± 5.52 44.71±4.18 37.12±3.39 > 0.05 <0.001 NS Sig.
Total 43.92±5.51 41.68±4.97 41.77±9.55 38.96±4.39 < 0.01 > 0.05 Sig. NS

‘tad’
Male 57.43±5.63 46.31±4.86 58.26±5.32 55.62±6.32 > 0.05 > 0.05 NS Ns
Female 56.37±5.49 52.42±6.16 56.39±6.01 59.42±6.03 > 0.05 < 0.01 NS Sig.
Total 56.90±5.56 49.36±5.51 57.32±5.66 57.52±6.17 > 0.05 > 0.05 NS NS

‘tda’ Male 79.05±4.43 82.88±5.04 82.24±5.52 81.39±4.39 > 0.05 > 0.05 NS NS
Female 78.56±4.50 81.52±4.67 84.43±5.34 81.49±4.57 <0.001 > 0.05 HS NS

Total 78.80
±4.46

82.2 ±4.85 83.33±5.43 81.44±4.48 < 0.01 > 0.05 Sig. NS

P-Value Significance of Angles
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Table 6: Digital Pattern Frequency of Finger Tip Pattern Distribution among different region with respect to the experimental as well as
control group.

Digit Type Whorl Loop Arch Whorl Loop Arch Whorl Loop Arch

I
Diabetic
group

53 38 8 28 22 3 28 19 6

Control group 46 47 6 12 6 - 37 44 6
Value of
Significance

X2=1.654 df=2 P>0.05
NS

X2=0.653 df=1 P>0.05
NS

X2=2.212 df=2 P>0.05
NS

II
Diabetic
group

48 49 6 25 24 4 29 26 3

Control group 42 52 7 7 11 - 37 44 7
Value of
Significance

X2=0.632 df=2 P>0.05
NS

X2=0.732 df=1 P>0.05
NS

X2=0.643 df=2 P>0.05
NS

III
Diabetic
group

32 61 10 13 33 7 20 29 4

Control group 26 71 6 8 10 - 19 62 6
Value of
Significance

X2=2.341 df=2 P>0.05
NS

X2=1.325 df=1 P>0.05
NS

X2=3.365 df=2 P>0.05
NS

IV
Diabetic
group

61 40 2 23 29 - 39 12 2

Control group 62 39 2 2 6 - 51 34 2
Value of
Significance

X2=0.037 df=2 P>0.05
NS

X2=2.873 df=1 P>0.05
NS

X2=3.359 df=2 P>0.05
NS

V
Diabetic
group

18 82 3 7 44 - 2 39 3

Control group 21 78 4 3 15 - 19 64 4
Value of
Significance

X2=0.531 df=2 P>0.05
NS

X2=0.032 df=1 P>0.05
NS

X2=0.018 df=2 P>0.05
NS

Total

Diabetic
group

210 268 25 10 148 12 19 121 14

Control group 195 287 21 38 44 - 159 244 21
Value of
Significance

X2=1.533 df=2 P>0.05
NS

X2=3.458 df=1 P>0.05
NS

X2=6.358 df=2 P>0.05
Sig

P-Value Significance of Digital Pattern Frequency of Finger Tip Pattern Distribution

i.e. the control group.

The highest didtribution pattern for whorl, loop and the
arch was found in the second, fourth and the fifth finger,
although along with above said they were available with
respect to fourth, fifth and third finger in the other group
too, i.e. in the control group. 41% patients were found in
case of experimental group and 52% was found in case
of control group with respect to whorl spiral and in case
of symmetrical whorl 41% constitutes for the experimental
group and 57% for the control group present more towards
with respect to fourth finger along with it loop whorl
with two fold was revealed to be present with respect to
first finger in case of experimental group which constitutes
about 23% and 16% for the control group and in case of
fifth finger for loop ulnar was found to be 80% for the
experimental group and 76% for the control group, along
with it loop radial was present more in case of second finger
for experimental group for 8% and 7% for the control group.
This contrast between the two groups i.e. for experimental
as well as control group were revealed to be statistically
significant.

In case of the experimental group i.e. for diabetic patient
the rate of recurrence for whorl, arches and the loop were
found to be 47.2%, 5.2% and 48% and with respect to
contrast with the control group, in which it was found to
be 37.6%, 4.35% and 57.7% respectively and individually.
These difference among the different variables was found to
be significant with p <0.05, on the other hand these all were
found to be insignificant when all the fingers were compared
individually as single different entity and shown in Table 6.

2% of remnant design was revealed to be present in
the thenar area in the experimental group patient only. The
design of two loop was found to be present in the I4 region in
both the groups i.e. the experimental group and the control
group ie. For the experimental group it was found to be 8%
and for the control group it was found to be 2%. In the I3
area loop design was mostly found in 53 percent cases of
the experimental group and in the I4 area which constitutes
about 50%.

It was noticed that c – line was not present in case of
ulnar, radial and proximal varities. It was noticed that the
design of c line proximal is found not to be present in case
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of diabetic group i.e. the experimental group, on the other
hand it was found to be significant in the other group i.e.
the control group on the left side and constitute about only
10 percent. On the left side it was found that the c line was
missing in the control group 12% as shown in fig.3, while
it was seen to be available on both the sides in the control
group i.e. on right side in 6% cases and on the left side in
14% of the cases. And in diabetic patients it is found that
more radial tendency pattern was present as compared to
the control group, but when seen in the ulnar group the ulnar
tendency finding found to be turned

4. Discussion

The greek meaning of the word, dermatoglyphics is
derma, which further means glyphae and skin, glyphae
means cutting. Dermatoglyphics is verymuch remarkable
field, which has the tendency and totally gets influenced
by different genetic varities, as found in syndactyly,
down’s condition. Diabetes is in the other words is
multifactorial illness which has it hereditary tendency.
Hereditary features of dermatoglyphic acclimates to the
framework of polygenic.6

In this current examination it is revealed that total finger
ridge count was found to be more in case of the diabetic
patient i.e. the experimental group when compared to the
control group, another study done by Julian L et al reveals
the same.7 And the mean absolute finger ridge count is
found to be more in male patients and less in case of female
patient, our result is in relevance of the result given by Vera
M et al.8

a-b number of ridge inclined was found to be not
significant in case of the experimental group patient, our
study this result is in favour of the result given by Ojha P
et al.9 which reveals that p<0.001 in their study. In case
of the diabetic patient it was found that, there is rising of
whorls along with arches and a reduction with respect to
loops was not significant. The results of our study was found
to be unsurprising with the consequences of Li Yanhua and
Zia et al, they revealed increase in number of whorls along
with arches along with lower in loop number in the selected
patients.10,11 It is found that the recurrence of the palmar
design in case of both the groups is found to be insignificant
statistically, that was in favour of the result given by Dam
PK et al12 our study revealed that there is decrease in pattern
of recurrence in the I4 zone in case of male patient that
are having diabetes, this observation was in favour of the
results given by Zeigler et al13 the design of c line looked
for ulnar, proximal, radial classes. All of the above said three
combinations tha are barring from the radial one was found
and revealed to be lesser in the group of patients, those
shows relevance with the results of examination of the study
being conducted by Pathan FKJ et al.14 It was found that on
both the sides in case of diabetic patient the proximal variety
was found to be not present on the other hand in case of the
second group i.e. the control group it is present on the left

side only.15

It was found that on the both sides in case of male and
female patients ‘atd’ purposes of the patients were found
to be more in or present study and it was found to have
relevance with the results of Barta et al.16 The angle ‘tad’
on the best right side fall under the range of 60 to 69
which constitutes about 46 percent out of all the cases in
the diabetic patient, but in case of the second group i.e. the
control group they fall in range of 50 to 59 i.e.46 percent
on the left side. In case of diabetic females left ‘tad’ points
was found to be significantly differentiated i.e. p>0.01 as
compared to he normal or healthy females.

‘tda’ angle among the compared groups on the right
side present with a contrast that is significant i.e.p<0.01
on the other hand bet the male as well as the female
group, distinction present on the left side revealed to be
insignificant in all the groups. So both the angle i.e. ‘tda’ and
‘tad’ that seen in current study were not examined by some
other researcher. The findings of this investigation might be
normally twisted by the dermatoglyphic irregularities which
were related with ordinary people who were inclined to
develop diabetes sometime in future.

5. Conclusion

The dermatoglyphic highlights of the current study might
be utilized as an interesting diagnostic instrument to make
a temporary conclusion and to distinguish the people who
are in risk, yet it needs more broad investigations in an
enormous number of patients.
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ABSTRACT
Aim: To study variations in external morphology of cadaveric gall bladder. Materials 
and 
Methods: This study was undertaken on 30 cadaveric liver and gall bladder 
specimens in the Department of Anatomy at Tertiary Medical College of West Uttar 
Pradesh in terms of maximum length, maximum transverse diameter, thickness, 
shape, external variations and length of gall bladder below the inferior border of the 
liver using vernier caliper.
Results: Gall bladder had length ranging between 5.52 and 11.32 cm, transverse di-
ameter between 2.78 and 5.57 cm, thickness at neck, body and fundus was not found 
uniform. The commonest shape observed in this study was pear shaped. The length 
of gall bladder below the inferior border of liver varied between 0.46 and 3.93 cm. 
Conclusion: Since the incidence of gall bladder illness in our country is increasing 
day by day hence morphological knowledge is essential, not only from the point of 
biliary disease but also with respect to the various laprascopic, surgical and invasive 
techniques for example T-tube cholangiogram in the proper diagnosis and management 
of gall bladder and extrahepatic bile duct diseases. The morphological data may be 
useful to the surgeon’s radiologists and anatomists.

1 INTRODUCTION:
The gallbladder is a slate-blue, piriform sac, partly sunk in
a fossa in the right hepatic lobe’s inferior surface. It extends
forward from a point near the right end of the porta hepatis
to the inferior hepatic border. Its upper surface is attached
to the liver by connective tissue; elsewhere it is completely
covered by peritoneum continued from the hepatic surface.
It is a blind ending diverticulum attached to the common
bile duct by the cystic duct [1].

Gall bladder is 7–10 cm long, 3 cm broad at its widest
and 30–50 ml in capacity[[1]. It is described as fundus, body
and neck. The fundus is the expanded end which projects
down, forward and to the right, extending beyond the infe-
rior border of the liver to come in contact with the anterior
abdominal wall behind the ninth right costal cartilage. The
body is directed up, back and to the left; near the right end
of the porta it is continuous with the gallbladder neck. The
neck is narrow projecting forwards and then abruptly back
and downwards, to become the cystic duct.

Though human beings are thought to be similar in their
general anatomical phenotype, but when we come to inves-

⋆ Corresponding author.
† Email: stutisrivastavaa@gmail.com

tigate one particular region with more detail, it is surprising
how frequently we meet one sort or another type of varia-
tions [2].Understanding of these variants is important before
laparoscopic procedures.

The present study will be of great help to surgeons and
radiologists to understand the external morphology of the
gall bladder.

2 MATERIALS AND METHODS:
This study was carried on 30 liver and gallbladder specimens
obtained from 10% formalin fixed cadavers in the Depart-
ment of Anatomy of Shri Ram Murti Smarak – Institute of
Medical Sciences, Bareilly, Uttar Pradesh.

Cadavers with obvious abdominal surgery and crush in-
jury to the abdominal organs were excluded from the study.

The parameters studied were the maximum length, max-
imum transverse diameter, thickness, shape, external varia-
tions of gall bladder, Level i.e. length of gall bladder below
the inferior border of the liver.

The maximum length was measured from the porta hep-
atis to the mid-point of the fundusFigures 1 and 2 and the
maximum transverse diameter Figures 3 and 4 was mea-
sured from the porta hepatisFigure 5 as well as from the

Key   words: Gall bladder, Morphometry 
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inferior border of the liver Figure 6 by using vernier caliper
in centimeters.

The shape and any variation in external appearance of
gall bladder were noted. Part of the gall bladder i.e. fundus
that lie below the inferior border of liver was noted.

The thickness of the gallbladder wall was measured by
fine dissecting method. A longitudinal incision was made
by sharp B-P blade through the peritoneal smooth surface
of the gallbladder from fundus to neck and interior of the
gallbladder was cleaned with jets of tap water. Then the
thickness of wall of the gallbladder was measured in cen-
timeters at the maximum transverse diameter of the fun-
dus, body & neck region of the gallbladder with the help of
vernier caliperFigures 7, 8 and 9. For taking measurements
the non peritoneal surface was not chosen due to rough and
irregular surface.

Maximum length:

Figure 1.

Figure 2.

Figure 3.

Figure 4.

Figure 5.
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Maximum transverse diameter: 
Thickness:
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Figure 6.

Figure 7. Fundus

Figure 8. Body

Figure 9. Neck

3 RESULTS:
Maximum length of gall bladders Table 1:

Average length of gall bladder was found to be 8.25 cm.
The smallest gall bladder was 5.52 cm in length and the
largest had length 11.32 cm. 70 % (21/30) had length rang-
ing between 7 and 10 cm.

Table 1. Length of gall bladders

Length in centimeters No of specimens Percentage (%)
< 7 6 20
7 – 10 21 70
> 10 3 10

Maximum transverse diameter of gall bladders Table 2:
Mean breadth of gall bladder was 4.30 cm. The short-

est transverse diameter was 3.06 cm and largest 5.57 cm.
53.33% (16/30) had a maximum transverse diameter be-
tween 3 and 4 cm.

The distance of the maximum transverse diameter of gall
bladder from the porta hepatis was found to be ranging
between 2.46 and 7.06 cmFigure 5 and from the inferior
border of the liver between 1.43 and 5.37 cm Figure 6.

Table 2. Transverse diameter of gall bladders

Transverse diameter in
centimeters

No of
specimens

Percentage
(%)

< 3 1 3.33
3 – 4 16 53.33
> 4 13 43.33

Shape of gall bladder:
The gall bladders were classified according to their

shapes. Various shapes were observed. The commonest
shape found was pear shaped (21/30, 70%). Their incidences
are shown in theTable 3.
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Table 3. Different shapes of gall bladders

Shape No of specimens Percentage (%)
Pear shaped 21 70
Cylindrical 3 10
Tubular 2 6.66
Boot 1 3.33
Irregular 1 3.33
Retort 1 3.33
S-shaped 1 3.33

External appearance of gall bladder:
Foldings of neck and fundus (whether anteriorly or poste-

riorly) were observed. Folding of fundus was noted in 2 out
of 30 specimens of GB. Hartmann’s pouch was also observed
in 1 specimen.

Length of gall bladder below inferior border of the liver:
21 gall bladders were crossing the inferior border of the

liver and the length varied between 0.46 – 3.93cm Figure 10.

Thickness of gall bladder:
The thickness of gall bladder was found different at neck,

body and fundus.

Journal of Current Medical Research and Opinion, Vol 02 Iss 10, 293–298 (2019)



Morphology of Gall Bladder- A Cadaveric Study 297

Figure 10.

Table 4. Thickness of gall bladders

Thickness (mm)
Fundus 1.35 – 1.69
Body 1.30 – 1.75
Neck 0.46 – 0.95

4 DISCUSSION:
The gall bladder, liver and the biliary ductal system develop
from the hepatic endodermal diverticulum of the foregut, at
the beginning of the fourth week of development .This di-
verticulum rapidly proliferates into the septum transversum
and divides into two parts – the cranial part develops the
liver and the bile ducts while the caudal part gives rise to
the gall bladder and the cystic duct. Any arrest or deviation
from the normal embryological developmental process may
result in some sort of malformation of the gallbladder and
of the biliary system [3] .

Comparison of length and breadth with other studies has
been shown inTable 5.

Table 5. Length and Transverse diameters of gall bladder as 
re-ported by other authors

S No. Authors Length
of gall
blad-
der

Transverse
diameter of
gall
Bladder

1. Chari RS & Shah
SA [2]

7 –
10cm

2 – 5cm

2. Turner MA et al [4] 10cm 3 – 5cm
3. Vakili K & Pomfret

EA [5]
7 –
10cm

4cm

4. Rajguru J et al [6] 5 –
12cm

2.5 – 5cm

5. Prakash AV et
al [7]

7 –
10cm

2 – 5cm

6. Present study 5.52 –
11.32cm

3.06 –
5.57cm

Size of gall bladder varies in different diseased conditions
as well as in some physiological conditions too. It may be
impossible sometimes to distinguish between various parts
described. The size of gall bladder may increase after vago-
tomy, diabetes, pregnancy, sickle cell disease, after cystic
duct or common bile duct obstruction [6].

Shapes of gall bladder vary and various authors have de-
scribed various shapes as seen inTable 6. We found pear
shaped gall bladder as most common (70%).

Table 6. Shapes of gall bladders

S.No Authors Shape
1. Standring S [1] Piriform
2. Chari RS & Shah

SA [2]
Pear

3. Turner et al [4] Elliptical
4. Vakili K & Pom-

fret EA [5]
Piriform

5. Rajguru J et al [6] Pear (85%), Flask
(5%), Cylindrical
(3.33%), Hour-
glass, retort and
irregular (1.67%)

6. Prakash AV et
al [7]

Pear (82.22%)

7. Moore KL & Dal-
ley AF [8]

Pear

8. Present study Pear (70%), Cylin-
drical (10%),
Tubular (6.66%),
Boot, Irregular,
Retort and S –
shaped (3.33%)

The gall bladder is relatively constant in its development
and the two most significant variations are the folded fun-
dus and variation at the neck of the gall bladder [6]. The
folded fundus of the gall bladder, also called as the Phrygian
cap, was reported in 3 – 7.5% of gall bladder by Lichten-
stein M & Nicosia AJ [9].They proposed that it could due
to a disproportion between the size of the gall bladder and
that of the gallbladder bed, but without any pathological
significance. Deutsch AA et al [10] and Gore RM et al [11]
recorded folded fundus in very few percentage of gall blad-
der. Meilstrup JW et al [12] observed that gross bending
of the gallbladder could occur posteriorly or anteriorly and
lead to bizarre or unusual shapes when visualized by sonog-
raphy and other imaging techniques. Futara G et al [13]
observed that there was a significantly higher prevalence of
kinking of the gallbladder and Hartmann’s pouch in the fe-
males than in male subjects which could be related to the
higher rate of gallstone formation and biliary tract diseases
in females. In our study, we found folded fundus in 2 spec-
imens (6.66%).

The length of gall bladder below the inferior border of
the liver in our study was between 0. 46 – 3.93 cm. Prakash
AV et al [7] reported between 0.4 – 2.5cm.This is the most
susceptible part of gall bladder that can be damaged in
laparoscopic procedures [1].

The thickness of the gall bladder at fundus, body and
neck were 1.35-1.69mm, 1.30 – 1.75mm and 0.46 – 0.95mm
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respectively. We couldn’t find any literature regarding this
parameter. Gallbladder diseases are diagnosed clinically and
confirmed by various non invasive as well as invasive proce-
dures and wall thickness is the most important indicator to
diagnose such diseases [14]. In diseases such as cholecystitis,
carcinoma and metastasis of gall bladder.

However congenital anomalies of gallbladder are rare and
can be accompanied with other biliary and vascular malfor-
mations [15]. Due to these anatomical variations, complica-
tions seen were bleeding and biliary leaks leading morbid-
ity [16]. The comparative study involving GB morphometry
in cadavers and sonographic/ radiological findings should be
undertaken.

5 CONCLUSION:
The occurrence of bizarre forms of anatomical variations of
gall bladder and extra-hepatic biliary tree though are not
common but can be of clinical importance, however com-
prehensive study of the morphological variations of the gall
bladder and their incidence is relatively scarce. Most of the
interventional procedures in this modern era are done la-
paroscopically and there is tremendous increase in number
of laparoscopic cholecystectomies. So, thorough knowledge
of possible variations in morphology of gall bladder is impor-
tant. Awareness of these anomalies will decrease morbidity,
and re-exploration in these patients. This article will be of
utmost useful to the surgeons and radiologists to understand
and identify possible variations of GB morphology.
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Aim: To study the variations in gross morphology and any change in histological architecture in cadaveric
liver specimens and correlate with development in intrauterine life.
Materials and Methods: The livers were obtained from the cadavers during dissection and museum in the
department of Anatomy, MCI recognized private medical college in North India. The morphological and
histological observations were documented.
Results: Morphological variations were observed and classified. Histologically all specimens appeared to
be normal.
Conclusion: The knowledge of such variations is important to anatomists, morphologists and
embryologists for developmental anomalies. This will be beneficial for the surgeons for planning surgery
involving liver and radiologists for interpretation of CT scans and MRI images.
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1. Introduction

The liver is wedged-shaped, largest of the abdominal
viscera, occupying most of the right hypochondrium
and epigastrium, and frequently extends into the left
hypochondrium as far as the left lateral line. As the body
grows from infancy to adulthood, the liver rapidly increases
in size. The size of the liver also varies according to sex,
age and body size. The capsule is no longer thought to play
an important part in maintaining the integrity of the shape
of the liver.1

The liver is responsible for a wide range of metabolic
activities including homeostasis, nutrition, immune
defences, blood detoxification and purification, synthesis
of plasma proteins, production of bile and the metabolism
of carbohydrates, fats and proteins. In man, the liver is
essential for survival since there is no artificial organ or
equipment to compensate for the absence of liver function.1

It is an important site of haemopoiesis in the fetus.1

* Corresponding author.
E-mail address: stutisrivastavaa@gmail.com (S. Srivastava).

The complexity of liver function and its importance
in body homeostasis has encouraged many anatomists
to study the morphological features of the organ in
considerable details. Despite recent technological advances
in the evaluation of liver parenchyma using imaging
techniques, such as computed tomography or nuclear
magnetic resonance,2 detailed studies of the macroscopic
anatomy of cadaveric livers can still contribute to the
identification of important anatomical variations. In many
cases, such variations have enabled researches to understand
specific responses to therapies applied in the treatment of
liver disease.

The major fissures are the important landmarks for
interpreting the lobar anatomy and locating the liver lesions.
In the era of imaging and minimally invasive approaches,
it is very important on the part of both the radiologists
and operating surgeons to have a thorough knowledge of
the anatomy and the commonly occurring variations of this
organ. Anatomists witness most of the variations of the
lobes and fissures of the liver. Although the segmental
anatomy of the liver has been extensively researched, there

https://doi.org/10.18231/j.ijcap.2020.021
2394-2118/© 2020 Innovative Publication, All rights reserved. 98
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are very few studies regarding the surface variations of the
liver.

The aim of the present study was to investigate the type
and frequency of anatomical variations and to find out any
histological changes and correlate these with intrauterine
development, in a collection of cadaveric livers.

2. Materials and Methods

Thirty nine (39) livers from adult human cadavers, fixed in
10% buffered formalin solution available in the department
of Anatomy, MCI recognized private medical college in
North India were studied. Age and gender of these
specimens were not known. The specimens looked
apparently normal. Histological sections from cornu and
lingular process (if present) and different areas from the
lobes in other specimens were taken and processed by H
and E staining. These were observed for any variations in
archi tecture and cellular structure.

3. Observations and Results

3.1. Morphological observations

Livers were examined on different occasions by two
observers. The results obtained were compared and ratified.
The distinct morphological characteristics observed were
recorded on data sheets. On the basis of these descriptions,
the organs were classified into ten groups (Table 1). The
lingular process of left lobe (Type 8) was further defined
according to shape (Table 2).

Table 1 shows different variants of liver. Type 1 is
defined as the morphologically normal liver as classically
described in the standard textbooks.1,3, The present study
showed an incidence of 28 specimens of type 1 (71.79%;
Figure 1).

Fig. 1: Normal liver

Type 2 is liver with very small left lobe with incidence of
1 specimen (2.56%, Figure 2).

Fig. 2: Very small left lobe

Type 3 is defined as transverse “saddle-like” liver (1
specimen; 2.56%) as seen in Figure 3.

Fig. 3: Saddle-like liver

Types 4 (Figure 4), 5 (Figure 5) and 6 (Figure 6) are
defined as livers with very deep renal impression, very deep
costal impressions and diaphragmatic grooves respectively
with incidence of 1 specimen each (2.56%).

Type 7 is defined as liver with enlarged left lobe
(Figure 7). It was seen in 1 specimen (2.56%).

Type 8 is defined as liver with lingular process of left
lobe (3 specimens; 7.69%). Lingular process is defined as
tongue-like projection from the margin of liver.

Type 9 and 10 are defined as bicornuate (1 specimen;
2.56%, Figure 11) and unicornuate (1 specimen; 2.56%,
Figure 12) left lobes of liver respectively. Cornu is defined
as quadrilateral process projecting from the margin of the
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Fig. 4: Very deep renal impressions

Fig. 5: Very deep costal impressions

Fig. 6: Diaphragmatic grooves

liver.
Table 2 shows different shapes of lingular process of left

lobe. They have been categorized into three types: apical
(1 specimen, 2.56%; Figure 8), conical (1 specimen; 2.56%,
Figure 9) and rounded (1 specimen; 2.56%, Figure 10).

Fig. 7: Enlarged left lobe

Fig. 8: Apical lingular process of left lobe

3.2. Histological observations

Sections for histological examination were taken from the
cornu, lingula and different sites of the left and right lobes
of all 39 specimens. All the histological sections taken from
the liver specimens showed normal architecture. There was
no change in cellular arrangement of cords and sinusoids
were normal (Figures 13, 14, 15 and 16).

4. Discussion

Embryologically, the liver primodium appears in the middle
of the 3rd week as an outgrowth of the endodermal
epithelium at the distal end of the foregut. This outgrowth,
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Table 1: Different types of livers

Organ types Characteristic features Number Frequency Figure number
Type 1 Normal liver 28 71.79 1
Type 2 Very small left lobe 1 2.56 2
Type 3 Transverse “saddle-like” liver 1 2.56 3
Type 4 Very deep renal impression 1 2.56 4
Type 5 Very deep costal impressions 1 2.56 5
Type 6 Diaphragmatic grooves 1 2.56 6
Type 7 Enlarged left lobe 1 2.56 7
Type 8 Lingular process of left lobe 3 7.69 8 – 10
Type 9 Bicornuate left lobe 1 2.56 11
Type 10 Unicornuate left lobe 1 2.56 12

Table 2: Different types of lingular process of the left lobe

Type Number Frequency (%) Figure number
Apical 1 2.56 8
Conical 1 2.56 9
Round 1 2.56 10

Fig. 9: Conical lingular process of left lobe

Fig. 10: Round lingular process of left lobe

Fig. 11: Bicornuate left lobe

Fig. 12: Unicornuate left lobe
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Fig. 13: Lingular process of left lobe of liver

Fig. 14: Cornu of the left lobe of liver

the hepatic diverticulum or liver bud, consists of rapidly
profilerating cells that penetrate the septum transversum.4

The liver is reddish brown in colour, although this can
vary depending upon the fat content. Obesity is the most
common cause of excess fat in the liver (also known as
steatosis): the liver assumes a more yellowish tinge as its
fat content increases. The texture is usually soft to firm,
depending upon the volume of blood and the fat content.1

The variations observed in the anatomy of the human
liver have been classified as congenital or acquired.
Congenital anomalies can be attributed to the following

Fig. 15: Left lobe of liver

Fig. 16: Right lobe of liver

factors: a) separate lobes (considered to be a congenital
variation by some anatomists); b) atrophy at some locations
in the parenchyma; c) presence of only one lobe; d) presence
of multiple lobes, typically involving numerous divisions
(up to 16) of the right lobe; e) small lobes; f) peduncular
lobes; g) lobes without division; and h) accessory lobes.
Acquired changes in liver morphology are represented by
the following characteristic features: i) linguiform lobes,
ii) costal organ with very small left lobe, iii) deep renal
impressions.5

Out of the 39 livers studied, 28 specimens (71.79%)
were found to be normal. Morphological variations were
observed in 11 specimens (28.20%).

On the basis of these variations, the livers were classified
into ten groups. Six of these specimens, types 1 to
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6, correspond to the morphological types (including the
normal type) established by Netter3 as described in Table 1.
The remaining four liver specimens, types 7 to 10 reported
inTable 1 of the present study have not been adequately
described according to the classification of Netter3 and were
considered as new variant types 7, 8, 9 and 10.

Type 6 showed diaphragmatic grooves (Figure 6). This
type of variant has been described previously by Nagato AC
et al2 and Yoshimitsu K et al.6 These authors considered
the diaphragmatic grooves to be accessory hepatic fissures
caused by invaginations of the diaphragm. This can also be
due to peritoneal fold or non union of segments in foetal life.

Type 7 showed enlarged left lobe (Figure 7). Historically,
the liver has been considered to be divided into four lobes
by the surface peritoneal and ligamentous attachments. The
left lobe is the smaller of the two main lobes, although it is
nearly as large as the right lobe in young children. It lies to
the left of the falciform ligament with no subdivisions and
is substantially thinner than the right lobe.1 According to
Gray and Williams,7 the right lobe is typically larger and
more bulky than the left. On this basis, one liver (2.56%)
described as type 7 is considered as a morphological
variation because the left lobe was very much larger than
the right. Bezerra ASA et al8 suggested that the reduction in
size of the right hepatic lobe and the compensatory increase
of the left and caudate lobes may result from pathological
processes in patients with schistosomiasis.

Types 8, 9 and 10 of liver specimens with lingular
processes and cornu of the left lobe may be due to excessive
tissue formed at a localized site in the form of extentions
or pressure from the surroundings organs during fetal life
causing inhibition of formation of complete left lobe so
these processes developed in the area of least resistance.

Histologically, all the specimens were normal according
to the description in standard textbooks of histology.9

Though distinct morphological types of human liver
can be identified in the literature, relatively few studies
are available on this topic and detailed descriptions of
the different types of anatomical variations are scarce.
One reason for this may be associated with a particular
difficulty encountered in the present study relating to the
characterisation of cadaveric sources in terms of sex, age
and previous diseases, all of which may impact on liver
morphology.

Some apparent morphological changes detected dur-
ing advanced imaging examinations may actually be
pseudo–lesions resulting from perfusion defects, focal fatty
infiltrations and other causes, and may not represent true
parenchymatous lesions.2

This data suggests that there is a high incidence of
anatomical variations in the human liver. No statistical data
relating to the frequency of occurrence of livers displaying
gross variations in morphological character could be found
in the literature in order to serve as a basis for comparison

with the studied samples.

5. Conclusion

Though many anatomical variations in the shape of the
liver were encountered, histologically all specimens were
normal hence the present study suggests that functionally
these livers were normal. The possible explanation
for gross anomalies could lie in its embryological
development. Detailed descriptions of normal and variant
liver morphologies can make a significant contribution to
understanding the causes of the changes and is a prerequisite
for the favourable outcome of a surgical procedure. It is
useful for the imaging specialists and surgeons to avoid
misinterpretation and misdiagnosis for appropriate planning
of the surgical procedures.
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introduction

The placenta is an organ that connects the developing fetus 
to the uterine wall. As this complex structure is very closely 
associated with the fetus throughout gestation, its study 
provides us an accurate record of an infant’s prenatal period.

Anemia is the most common nutritional deficiency disorder 
in the world. According to the WHO guidelines, a level of 
hemoglobin below 11 g/dl is an indication of maternal anemia. 
It is a hazardous, hematological disorder and, according to the 
WHO statistics, is seen in 65%–75% of pregnant women in 
our country. It contributes significantly to maternal morbidity 
and mortality.[1]

The placenta is a unique organ as it is both a conduit of oxygen 
to the fetus as well as an expender of oxygen to support its own 
metabolism and these two functions are perfectly balanced. 
In patients with anemia there is an underlying deficiency of 

oxygen-rich blood, and hence, the amount of available oxygen 
becomes a very critical factor for the development of the 
placenta, placental blood vessels, and the fetus.

When pregnancy is complicated by maternal anemia, many 
pathological changes are bound to occur, which can influence 
morphometry and histology of the placenta. A reduction in 
weight, circumference, diameter, area, and histological changes 
such as infarction, calcification, intervillous thrombosis, 
and fetal vessel hemolysis occurs and reduce the functional 

Background: The placenta is an important organ that acts as a conduit for transporting substances from the mother to the fetus and vice versa. 
It performs many functions and is intimately related to both the mother and the fetus. Anemia is a leading disorder of pregnancy and is seen 
to effect >65% of pregnant women in India. It is also a known cause of intra-uterine growth retardation, preterm deliveries, low-birth-weight 
deliveries, etc. Objective: The aim is to study and compare the morphometric and histological changes seen in placentae from normal and 
anemic mothers. Methods: This study was done in the Department of Anatomy of Shri Ram Murti Smarak Institute of Medical Sciences 
and Research, Bareilly, Uttar Pradesh, India. One hundred and fifty placentae were collected, 75 each from normal and anemic mothers. A 
thorough morphometric and histological study of the placentae was done, and the results were recorded. Results: It was observed that the mean 
weight, diameter, circumference, and chorionic plate area of the placentae from anemic mothers was significantly reduced in comparison to 
the controls. Histological study showed that there was a significant increase in pathological changes such as syncytial knots, fibrinoid necrosis, 
calcification, and medial coat proliferation of blood vessels in samples obtained from placentae of anemic mothers in comparison to the 
controls. Conclusion: It was concluded from this study that maternal anemia has significant consequences on the developing placenta. These 
morphometric and microscopic changes in placental structure can in turn reduce its function, thus having an adverse effect on fetal outcome.
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villous mass. Hypoxia that occurs as a result of prolonged 
anemia during pregnancy is associated with an increased 
risk of preterm delivery, intra-uterine growth retardation 
(IUGR), low-birth-weight baby, unfavorable APGAR scores 
and various other undesirable effects on the fetus.[2] Thus, 
placenta is a focus of increasing interest in modern obstetrics 
because significant pathological changes afflict the placenta 
often before affecting the fetus. Placental abnormalities can 
therefore be an “early warning system” for fetal problems. As 
most perinatal fetal deaths are related to insufficient oxygen 
supply in utero, the study of the placenta plays a pivotal role 
in predicting the outcome of future pregnancies and their 
management.

As anemia in pregnancy is known to have a detrimental effect 
on the placenta, the present study was undertaken to analyze 
the spectrum of changes that may occur when pregnancy is 
associated with this underlying disorder.

The purpose of this study was to evaluate the morphometric and 
histological changes seen in placentae from anemic mothers 
and to compare the findings with the control group.

MatErials and MEthods

This study was done in the Department of Anatomy of Shri 
Ram Murti Smarak Institute of Medical Sciences and Research, 
Bareilly, Uttar Pradesh, in association with the Department of 
Obstetrics and Gynaecology and the Department of Pathology 
after taking required ethical clearance from the institutional 
ethical committee. One hundred and fifty full-term placentae 
were randomly collected over a period of 1 year, from 
mothers who delivered either vaginally or by cesarean section. 
Relevant history was taken, and the results of hematological 
investigations were recorded.

The placentae were classified into the control and study group 
(anemic group). Under each group, 75 placentae were studied. 
Placentae from women with single, uncomplicated pregnancies 
of gestational age between 37 and 41 weeks were included 
in this study. Placentae from mothers with hemoglobin ≥11 
g/dL were taken as control group, while those from mothers 
with hemoglobin ≤11 g/dL were taken as the study group. 
Placentae from women with associated obstetric or medical 
complications of pregnancy, i.e., gestational hypertension, 
fibroids, retroversion of uterus, cervical cancer, ovarian cysts, 
venous thromboembolism, etc., or with systemic disorders 
and chronic maternal illnesses were excluded from the study. 
Placentae obtained as a result of twin pregnancies were also 
excluded.

Morphometric and histological examination
The placenta was first inspected, and its various morphometric 
measurements were recorded. The following parameters of the 
placenta were then measured: weight, diameter, circumference, 
and chorionic plate area.
1. Weight was measured in grams by an electronic weighing 

scale

2. Diameter was measured by a digital vernier caliper. Both 
maximum and minimum diameters were measured in 
centimeters up to one decimal point

3. Circumference was measured in centimeters up to one 
decimal point by a thread which was wound around the 
entire circumference of the placenta and cut at the point 
of crossing after one round. The length of the cut thread 
was measured by stretching it between the two arms of 
the digital caliper.

4. From the diameter of the placenta, the mean chorionic plate 
area was also calculated by using the following formula:[3]

 
A=

4
dL.dSπ

Where A is area of an ellipse, dL is the largest diameter and 
dS is the smallest diameter.

For the histological study we obtained full-thickness tissue 
from the placenta and prepared it for routine H and E. In 
the light microscopic examination, the placental villi were 
quantitatively screened for syncytial knots, fibrinoid necrosis, 
cytotrophoblastic cellular proliferation, calcification, and 
endothelial changes in blood vessels. All the slides were 
first observed in low power (×10) and then the presence of 
the aforementioned parameters was recorded per low power 
field (per lpf). Three random and different areas of the slide 
were screened, and the range and mean of the values obtained 
per low power field was recorded. Histological photographs 
were taken with the help of an Olympus CX21i compound 
microscope, which had an attached camera.

A comparison between the control and study group was made 
by calculating the mean, median with standard deviation and 
P-value for each parameter by using t-test.

rEsults

Morphometric measurements
Table 1 shows the various morphometric measurements of the 
control and study group. It was observed that in the anemic 
group; the mean weight, minimum diameter, circumference, 
and chorionic plate area were reduced in comparison to the 
control group and this reduction was found to be statistically 
significant (P ≤ 0.05). The maximum diameter of placentae 
from the anemic group was also reduced in comparison to the 
controls, but this reduction was statistically not significant.

Histological findings
Table 2 shows a comparison between various histological 
features observed in placentae from both the control and 
anemic group.

On light microscopic examination of placentae from anemic 
mothers, it was observed that syncytial knots [Figure 1], 
fibrinoid necrosis [Figure 2], areas of calcification and 
medial coat proliferation of blood vessels [Figure 3] were 
significantly increased in anemic groups in comparison to 
the controls.
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Cytotrophoblastic cellular proliferation [Figure 4] was slightly 
reduced in the anemic group in comparison to the controls, but 
this reduction was not statistically significant.

discussion

Anemic disorders of pregnancy are one of the leading causes 
of maternal and perinatal mortality and morbidity. The present 
study deals with changes in morphometry and histological 
structure of the placenta in mothers with anemia. A total of one 
hundred and fifty placentae were meticulously studied. It can 
be inferred from the results of the present study that the mean 
of all morphometric parameters of the placenta was reduced 
in the anemic group in comparison to the controls.

The mean chorionic plate area of anemic group was also 
reduced in comparison to the controls. This corresponds to a 

decreased diameter and circumference in the study group in 
comparison to the controls. It was seen that in mothers suffering 
from gestational anemia the placental size was smaller as 
compared to the placentae from normal, healthy mothers.

This overall reduction in the size of the placentae from mothers 
of the study group indicates that anemia has a detrimental effect 
on placental development, and it can be attributed to the lower 
oxygen-carrying capacity of the blood and the resulting hypoxia. 
Most authors like Rohini et al. reported that the mean weight of 
placentae from anemic mothers was 410 g.[4] This finding was 
similar to the findings of the present study. Mongia et al., who 
have studied placental morphometry in Indian women and other 
ethnicities, have also found similar results.[5] But some authors 
like Godfrey et al.[6] and Agboola,[7] who also studied placentae 
from anemic mothers, reported that anemia and iron deficiency 

Figure 1: Showing syncytial knots in study group

Table 1: Morphometric parameters of placenta in control and study group

Morphometric 
parameter

Control (n=75) Anameia (n=75) P

Range Mean±SD Range Mean±SD
Weight (g) 336-584 464.28±50.45 210-600 411.14±83.5 0.002
Maximum diameter (cm) 14.1-20.1 17.13±1.43 11.8-23.1 16.24±2.88 0.1061
Minimum diameter (cm) 13.1-18.1 15.76±1.3 10.4-20.8 14.52±2.81 0.0207
Circumference (cm) 48.2-68.7 57.54±5.45 23.1-64.2 47±8.58 0.001
Chorionic plate area (cm2) 149.42-272.80 213.35±33.79 96.33-377.17 91.25±72.05 0.0001
SD: Standard deviation

Table 2: Histology by hematoxylin and eosin staining per lpf (low power field-×10)

Histological finding by H and E 
staining per lpf (×10)

Control (n=75) Anameia (n=75) P

Range Mean±SD Range Mean±SD
Syncytial knots 10-15 12.2±1.49 6-21 13.88±4.23 0.03
Cytotrophoblastic proliferation 4-12 8.11±2.13 4-10 7.71±1.7 0.3883
Fibrinoid necrosis 3-9 6.85±2.25 7-17 10.82±2.13 0.0001
Calcification 2-9 5.71±2.35 9-24 14.11±4.6 0.0001
Medial coat proliferation of blood vessels 4-9 6.02±1.72 8-12 9.51±1.31 0.0001
SD: Standard deviation, H and E: Hematoxylin and eosin

Figure 2: Showing fibrinoid necrosis seen in study group
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during pregnancy were associated with large placental weight 
and size, and thus, they found a positive correlation between 
maternal anemia and placental weight. They also observed that 
placental hypertrophy appeared to be a uniform, proportional, 
physiological compensatory growth. This was in contrast to 
the findings of the present study, where placental weight was 
found to be significantly reduced in anemic group. A review of 
data published by a few other authors also reveals that hypoxia 
may initially cause hypertrophy of the placenta, but with the 
advancement in the pregnancy, i.e., toward term, placental growth 
retardation is observed.[8,9] This hypotrophy of the placenta may 
be dependent on the duration, time, and severity of anemia.[10]

One of the main functions of the placenta is that it acts as a 
barrier between the fetus and the mother by separating the 
fetal blood vessels from the maternal blood present in the 
intervillous spaces. The structure of this placental barrier can 
be observed under a light microscope. The barrier is selectively 
permeable and allows certain substances such as water, oxygen, 
hormones, and other nutritive molecules to pass from the 
maternal blood to the fetal blood vessels and excretory products 
to pass from the fetus to the mother. The components of the 
placental barrier from maternal to fetal side are:
a. Syncytiotrophoblast
b. Cytotrophoblast
c. Trophoblastic basement membrane
d. Connective tissue core of the villus derived from the fetus 

(extraembryonic mesoderm)
e. Basement membrane of fetal capillaries
f. Endothelium of fetal capillaries.[11]

With increasing gestational age, this barrier reduces in 
thickness and this appears to be a normal change seen with 
placental maturity. Closer to term, we also observed that the 
syncytiotrophoblast layer became thin and syncytial knots 
were increased. The cytotrophoblast layer also reduced and 
was seen as clumps and fragments. Increased deposition of 
fibrin was seen on the villus surface as well as in the tunica 
of the blood vessels. These changes are a sign of placental 

maturity and are seen in normal placentae, but their increased 
incidence in placentae from anemic mothers signifies that 
these changes in the placenta are not proportional to the 
gestational age.

On histology of placentae from anemic mothers, we observed 
that there was a significant increase in the presence of 
calcification, medial coat proliferation of blood vessels, 
syncytial knots, and fibrinoid necrosis in comparison to the 
controls. Areas showing fibrinoid necrosis were significantly 
increased, and fibrin deposit was seen even in the tunica of 
blood vessels. Fibrinoid necrosis of blood vessels leads to 
intervillous hemorrhage, which was also observed in few 
anemic cases but not in controls. Al-Hakeem et al.[12] studied 
changes in placentae from anemic mothers and found an 
increase in histomorphological abnormalities like thickening 
of the capillary basement membrane, cytotrophoblastic 
proliferation, syncytial knots, and fibrosis. Mehrotra et al.[13] 
and Biswas et al.[14] reported a similar increase in villous 
fibrosis and syncytial knots in placentae from anemic mothers. 
Increased syncytial knots, fibrinoid necrosis, and a reduction 
in cytotrophoblastic cellular proliferation are all effects 
of reduced perfusion and oxygen concentration. Tripathi 
and Sudele[15] and Soni and Nair[16] conducted a similar 
histopathological study on placentae from anemic mothers, and 
they found that the areas showing cytotrophoblastic cellular 
proliferation were significantly increased in the study group 
in comparison to the controls. This is contrary to our finding, 
but it is essential that gestational age and severity of anemia 
be considered before these values can be accurately compared. 
It is postulated that when the placenta develops in hypoxic 
conditions like anemia the villi show many changes, including 
an increase in angiogenesis and terminal capillaries.[17] These 
changes appear to be a compensatory mechanism to fulfill the 
needs of the developing fetus. Placental changes characterized 
by endothelial or vascular abnormalities like medial coat 
proliferation may present with increased permeability of the 
vessels, which can even lead to fetal anemia.[18]

Figure 3: Showing medial coat proliferation of blood vessels in study 
group Figure 4: Showing cytotrophoblastic cellular proliferation in study group
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These histological changes are also an indicator of placental 
maturity as the placentae from mothers who delivered postterm 
(beyond 42 weeks of gestation) usually present with a higher 
incidence of these features. An early appearance of signs of 
placental maturity can be a signal for induction of labor and 
spontaneous preterm delivery. This can be extremely dangerous 
for a yet under-developed fetus and can explain why anemia 
is a known and leading cause of preterm delivery, IUGR, and 
abnormal APGAR scores at birth.

conclusion

From the various morphometric changes observed, it is 
concluded that placentae obtained from anemic mothers show 
a significant reduction in placental size. On histopathological 
analysis, these placentae also show an increase in signs of 
ischaemic damage to tissues along with maldeveloped terminal 
villi. These findings may account for impaired gas and nutrient 
transfer to and from the fetus in these disorders, thereby 
resulting in perinatal mortality and morbidity. This also helps 
us establish that IUGR, abnormal APGAR scores of the baby 
and preterm deliveries seen in anemic mothers can be caused 
due to microscopic changes in the structure of the placenta and 
fetal hypoperfusion. It is essential that the spectrum of placental 
changes and their effects on the fetus be studied further and 
evaluated qualitatively to establish such a correlation.
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Abstract:  

Background:  

The Hepatitis B virus (HBV) and Human immunodeficiency virus (HIV) are devastating viruses that 

share certain epidemiological characteristics such as risk population and transmission routes. 

Because of this, HIV positive individuals are at risk of co-infection with Hepatitis B virus. The 

reports show that co-infection by HIV/HBV causes increased morbidity and mortality as compared to 

HIV and HBV mono-infection. 

Objectives:  

The present study was undertaken to determine the prevalence of Hepatitis B virus co-infection in 

HIV positive patients. 

Materials and Methods:  

A total of 1000 clinically suspected HIV infected cases attending the Sexually transmitted disease 

(STD) clinic were selected. The blood samples were collected by taking all aseptic precautions. The 

serum samples were screened by Comb –AIDS test for HIV and confirmed as per National Aids 

Control Organization (NACO) guidelines and then HIV positive patients were screened for Hepatitis 

B surface antigen (HBsAg) marker by immunochromatographic test (Hepacard). 

Results: 

Out of 1000 clinically suspected cases, 348 (34.8%) were positive for HIV. Out of 348, 

186(53.44%) were male and 162(46.55%) were females. Among a total of 348 HIV patients, six 

cases were found positive for HBsAg. Thus, HIV/HBV co-infection was detected in 1.72% cases in 

this study.  
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Conclusion: 

The results indicate that the prevalence of co-infection in our area is comparatively lower as 

compared to other geographical areas.  
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HIV, Hepatitis B virus, Co-infection 
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Introduction: 

According to the Joint United Nations Programme on HIV/AIDS (UNAIDS), about 33 

million people are infected with Human Immunodeficiency Virus (HIV) worldwide and majority of 

them live in Asia and Africa. India has the highest HIV/AIDS prevalence in the world with an 

estimated 5.7 million people living with HIV/AIDS.1 Hepatitis B is a fatal infection of liver caused 

by Hepatitis B Virus (HBV). Both HIV and Hepatitis B are transmitted through sexual and 

percutaneous routes. Thus co-infection of HIV and Hepatitis B virus is common. Hepatitis B is 

reported to be 50 to 100 times more infectious than HIV.2 Both HBV and HIV are noxious viruses 

that share certain epidemiological characteristics such as risk population and transmission routes. 

Because of this HIV positive individuals are at risk of co-infection with Hepatitis B         virus.3-5 The 

seroprevalence for HIV and HBV co-infection ranges from 6.3% to as high as 39%.6-8 The reports 

show that co-infection by HIV/HBV causes increased morbidity and mortality as compared to HIV 

and HBV mono-infection. The interaction between HIV and HBV is an important issue which 
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suggests that HIV/HBV confection has negative impact on liver disease caused by these viruses.9-10 

HIV/HBV co-infected patients are at increased risk of developing cirrhosis, having higher levels of 

HBV replication, having lower rates of spontaneous resolution of HBV infection and having a higher 

risk of activation of previous infections.9,11,12 

 Whether HBV affects HIV progression has been a matter of much debate. However there are 

evidences that suggest that there is faster progression of HIV to AIDS defining illness in patients co-

infected with HBV.13-14 

 Center for Disease Control (CDC) and prevention recommends all HIV infected patients 

should be screened for HBV and those susceptible should be vaccinated accordingly.15-17 

 There are very few studies done abroad as well as in India on prevalence of HBV co-

infection in HIV infected patients. Therefore, the present study was undertaken to determine the 

prevalence of Hepatitis B virus infection in HIV positive patients at Tertiary Care Hospital in Latur 

District of Maharashtra, India. 

Materials and Methods:  

 This study was conducted in Department of Microbiology, MIMSR Medical College, Latur District, 

Maharashtra, India from September 2010 to June 2014.  

 A total of 1000 clinically suspected HIV infected cases attending the Department of Skin and 

Venereal Diseases (VD) were selected. The blood samples were collected by taking aseptic 

precautions. Five ml of venous blood samples were collected from the patients. While collecting the 

blood samples the arm of subject was tied with tourniquet above the elbow joint to make the veins 

prominent. A vein was selected and cleaned with cotton swab dipped in spirit, and then a sterile 5 ml 

syringe with needle was used to pierce the vein and collect 5 ml of blood which was transferred 

aseptically in to a sterile dry plain bottle. The blood was allowed to clot for 30 minutes and 

centrifuged to get serum sample.  

 The serum samples were screened by Comb – AIDS test- a Dot immunoassay test that 

employs the same principle as Enzyme Immuno Assay (EIA) in which the immobilized antigen-

antibody complex is visualized by means of color producing (chromogenic) reaction.   The test was 

performed by adding and mixing two drops of sample to each of the wells. The Comb was placed and 
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sample was incubated at room temperature for 10 min. The comb was rocked in between  during  

incubation.  Four drops (0.2 ml) of colloidal gold signal reagent was dispensed into each of another 

set of unused micro-test wells.  The comb was removed and blotted on absorbent material.  The comb 

with the tip pointing down was rocked forward and backward in the wash solution for about 10 

times, and then again the tips of the arm were blotted. · The comb then was placed into well 

containing colloidal gold signal reagent by incubating at room temperature for 10 min.  After 

incubation the Comb was washed again and observed for chromogenic reaction. Presence of pink 

colored spot in the “test” and “control” area was reported positive for HIV and confirmed as per the 

Strategy IIB of NACO guidelines and then HIV positive patients were screened for HBsAg marker 

by immunochromatographic test (Hepacard), which is a one step immunoassay based on the antigen 

capture, or “sandwich” principle. The test was performed by adding two drops of human 

serum/plasma specimen into the sample well and allowed to react for 20 minutes.  Formation of pink 

line in test as well as control area was considered as positive. 

Table No. 01 : Surveys of  prevalence of HBV/HIV co-infections in the world  
----------------------------------------------------------------------------------------------------------------------------- ------------- 
Author               Publication year                     Country                     Prevalence  of HBV/HIV  
               co- infections (%)             
------------------------------------------------------------------------------------------------------------------------------------------ 
Present study    2014   India   1.72 
Okworiet al.18    2013   Nigeria    11 
Ekanem et al. 19    2013   ----   12.1 
Muhammad hamzaet al.20                  2013   Nigeria                  12.3 
FarhangBabamahmmodiet al.21                 2012   Iran   11.3 
Kaur et al.22    2012   India    6.34 
Ankuret al.23    2012   India    1.7 
Suresh et al.24    2012   India    21 
Kapembwa et al. 25                   2011   Zambia    9.9 
Moore et al. 26                   2010   Malawi   6.7 
Di Bisceglieet al.27                    2010   South Africa   4.8 
Hussain et al.28    2006   India   0.2 
Okothet al.29    2006   Kenya    15 
Deborah30    2005   ---   8.7 
Otedoet al.31    2004   Kenya    47 
Ejeleet al.32    2004   Nigeria    9.7 
Rouetet al.33    2004   Coted’sIvoire  09 
Mustapha et al.34                   2004   Gombe Nigeria  26.5 
Kasoloet al.35    2003   Zambia   31.3 
Ampofoet al.36    2002   Nigeria    15 
Sudet al.37    2001   Nigeria    22.2 
Treitingeret al.38                   2000   Brazia   3.1 
Dimitrakopolouset al.39                  2000   Greek   67.4 
Ramanammaet al.40                  2000   India   14.3 
Lodenyoet al.41                   2000   South Africa   06 
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Results: 

Out of 1000 clinically suspected cases of HIV, 348 (34.8%) were positive for HIV. Out of 348, 186 

(53.44%) were male and 162 (46.55%) were females. Almost all  HIV positive cases were from age 

group 20-50 years with a negligible number of cases from the age group below 20 years and age 

group above 50 years. Among the total of 348 HIV positive patients, six cases (1.72%) were found 

positive for HBsAg. Thus, HIV/HBV co-infection was detected in 1.72% cases. 

Discussion: 

Though the routes of transmission are same in HIV and HBV infections, the prevalence of co-

infection varies from place to place. Different prevalence rates from different geographical areas 

have been reported in various earlier studies.23,28,31,35,39 In the present   study, a prevalence rate of co-

infection was found to be 1.72%. Although this finding of a very low prevalence rate of HBV co-

infection with HIV is consistent with studies by Ankur et al.23 and Hussain et al.28  and fairly 

correlates with the findings of these studies, it appears to be very low when compared with various 

other studies from other countries 31,35,39 and even from other studies from India22,24,40 who report 

higher prevalence rates in their studies. The very low prevalence rate of co-infection may be 

attributed to the differences in the study groups and prevalence of HBsAgin the community in 

particular geographical area. A great variation in the pattern of HBV/HIV co-infection has been 

reported in different studies (Table no. 1) indicating that pattern of co-infection varies from place to 

place. 

HIV has a substantial impact on the course and the outcome of HBV disease. The rate of 

HBV viral clearance is decreased in HIV infected patients after an acute HBV infection. The co-

infected patients progress to liver disease more rapidly with a shortened period between acquisition 

of infection and end stage liver disease.42,43 The studies show that HBV reactivation and replication 

are enhanced in co-infected patients.44  
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 The effects of HBV infection on progression of HIV disease are less clear. The finding that 

some HBV products, such as HBV-x protein enhance HIV replication suggesting that HBV could 

have an impact in HIV progression.45 However, these findings have not been supported by clinical 

studies.    

Conclusion: 

The findings of the present study indicate that the prevalence of co-infection in our area is 

comparatively lower as compared to other geographical areas suggesting that the prevalence rate of 

co-infection can change from country to country and even from region to region in same country. 
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Abstract: 

 

Background and Introduction: 
The study was undertaken with the anticipation of 
implementation of CBME in India.  
 

Aims and Objectives:  
Evaluate Objective Structured Practical Examination 
(OSPE) as a tool for effective assessment of practical 
skills in the subject of Biochemistry. To introduce the 
M.B.B.S. students to OSPE, evaluate the perception of 
students and teachers towards OSPE and compare 
OSPE with the conventional approach of practical 
examination taking into consideration the performance 
of students in both examinations. 
 

Materials and Methods: 
This cross-sectional study was conducted in the 
department of Biochemistry and included First 
M.B.B.S. students of the batch 2018-19. After prior 
sensitization to OSPE, First M.B.B.S. students were 
assessed by rotation around 10 stations. Later a 
conventional practical examination was also 
conducted on the same practical syllabus as OSPE. 
Students score in both examinations was compared 
and feedback was taken from the students as well as 
faculty to gain an insight into their perception about 
OSPE. The mean scores of the students in both the 
examinations were compared using student t test with 
the help of the Microsoft excel 2010 and Graph Pad 
prism 5 software. 
 

 

Results and Discussion: 
Out of the seventy-seven students who appeared for 
both OSPE and the conventional examination, twenty-
six students scored ≥ 50% marks in OSPE as compared 

to seventy-five students in the conventional 
examination. Most of them agreed that OSPE was more 
focused on learning objective, encouraged learning, and 
analytical and interpretive thinking by the students, 
eliminated examiner bias and OSPE should be a part of 
their practical examination. 
 

Conclusion: 
OSPE is an objective and reliable tool for assessment in 
biochemistry, which helps to improve learning and 
evaluation of practical skills in biochemistry. With a 
proper and planned implementation, OSPE can be 
included in the evaluation system for the subject. 
 

Keywords: OSPE, Biochemistry, CBME, assessment. 
 

Introduction: 
Competency based medical education (CBME) is an 
outcome-based practice of education where assessment 
plays a pivotal role in its successful pursuit. Since 
assessment is the driving force for learning, assessment 
in CBME should provide overall information about 
acquisition of skills by learner and facilitate learning as 
well1,2.  
Conventional methods of practical examination are 
based on viva taken at the end after the students 
complete the given practical. Thus, the practical is not  
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performed directly in front of the examiners. There is  
also examiner and experiment variability, and the  
students’ communication skills which might affect the 

student’s scores3. With the realization of the pitfalls in 
conventional assessment methods, Harden in 1975 
introduced an objective structured examination for the 
assessment of clinical competencies (OSCE), which 
was later, modified to objective structured practical 
examination (OSPE) for practical skills.  Structured 
examination can more easily control the examiner/ 
patient or experimental variables4. OSPE in 
Biochemistry can be used to assess various 
competencies like performance of simple bedside 
tests, interpretation of laboratory results, correlation of 
results with clinical conditions, correlation with theory 
component etc5.  
With this background, the study was undertaken to 
introduce M.B.B.S. students to OSPE and also to 
assess the perception of students and teachers towards 
OSPE. 
 

Aims and Objectives: 
1. To evaluate Objective Structured Practical 
Examination (OSPE) as a tool for effective assessment 
of practical skills in the subject of Biochemistry. 
2. To introduce the First M.B.B.S. students to OSPE as 
a method of assessment. 
3. To compare the performance of students in OSPE 
and conventional practical examination based on their 
scores in each exam. 
4. To take an account of the perception and awareness 
of First M.B.B.S. students and teaching faculty 
towards OSPE as an assessment tool in Biochemistry. 
 

Materials and Methods: 
This cross-sectional study was conducted in the 
department of Biochemistry in a medical college of 
Rajasthan. The permission of Institutional Ethics 
Committee was taken. For the study 150 first year 
M.B.B.S. students were chosen. A written informed 
consent was also taken from the students. The students 
were primed about OSPE before the examination.  

 
 

The syllabus for OSPE was displayed 15 days prior to 
conduction of OSPE. A conventional practical 
examination (CPE) based on same syllabus was also 
conducted the next week after OSPE.  
For OSPE, students were rotated around ten stations. 
Out of these five were observed procedure stations and 
five were unobserved response stations. The stations 
were prepared to assess practical skills, analysis and 
interpretation of lab results, correlation of results with 
clinical conditions and demonstration of use of basic 
laboratory instruments like colorimeter and urinometer.  
Students were given a time of five minutes to attempt 
the questions at each station. Two rest stations were 
also given to students to finish any remaining writing 
work. For the assessment of OSPE, checklist was 
prepared beforehand with the mark distribution for each 
of the stations. At the end of OSPE a feedback was 
taken from the students. The questionnaire was 
prepared after extensive literature search and the 
questions were framed to include the cognitive, 
psychomotor and affective domains as well as 
assessment domain. A feedback was also taken from all 
the faculty members of the department. 
Inclusion criteria for the study were students who 
appeared for both exams. Eighty-one students appeared 
for OSPE out of whom 4 did not appear for the 
conventional exam and hence were excluded from the 
study. The mean scores of the students in both the 
examinations were compared using student t test with 
the help of the Microsoft excel 2010 and GraphPad 
prism 5 software. 
 

Results: 
A total of 77 students appeared for both OSPE and the 
conventional examination. Out of these, 26 students 
scored ≥ 50% marks in OSPE as compared to 75 

students in the conventional examination. Comparison 
of scores in OSPE and conventional exam revealed that 
students achieved more marks in conventional 
examination (mean score 29.27 ± 4.58) as compared to 
OSPE (mean score 15.74 ± 6.70) and the difference 
was statistically significant (p < 0.001).  
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Figure 1: Frequency distribution diagram showing the marks obtained by the students in OSPE  
and conventional practical examination. 
 

 
Figure 2:  Student’s Response for cognitive domain 

 

 
Figure 3: Response for psychomotor domain 
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Figure 4:  Response for Affective domain 

 
 

Figure 5: Response for Assessment domain 
 
 
 
 
 

0

10

20

30

40

strongly agree agree neither agree
nor disagree

disagree strongly
disagree

OSPE stimulates students towards learning in the future

Encouraged critical thinking by students

0

5

10

15

20

25

30

35

40

strongly agree agree neither agree nor
disagree

disagree strongly disagree

Achieved better assessment of practical skills

Provides chances to score better

Eliminates examiner bias for grading

OSPE should be introduced as a component of assessment in biochemistry



WIMJOURNAL, Volume No. 7, Issue No. 2, 2020 pISSN 2349-2910, eISSN 2395-0684          
Richa Lath et. al.  

  

 

© Walawalkar International Medical Journal 13  

 
 

Table No 1: Student Feedback about OSPE 

No. Questions 
strongly 
agree n 

agree 
n 

neither 
agree nor 
disagree n 

disagree 
n 

strongly 
disagree 

n 
1. Focused more on learning objectives 33 44 0 0 0 
2. Covers wider area of knowledge 27 36 9 1 4 
3. Performing in front of examiners is 

stressful 24 26 14 10 3 
4. Confusing to switch between stations 8 16 10 31 12 
5. OSPE stimulates students towards learning 

in the future 39 28 9 1 0 
6. Encouraged critical thinking by students 36 27 12 1 1 
7. Achieved better assessment of practical 

skills 37 32 7 1 0 
8. Provides chances to score better 27 34 16 0 0 
9. 

Eliminates examiner bias for grading 20 27 18 11 1 
10. OSPE should be introduced as a component 

of assessment in biochemistry 36 27 7 3 4 
 

 

Table No 2: Faculty Feedback about OSPE 

No. Questions strongly 
agree n 

agree 
n 

neither agree 
nor disagree 

n 

disagree 
n 

strongly 
disagree n 

1. Focused more on learning objectives 5 3 0 0 0 

2. Better assessment of practical skills 6 2 0 0 0 

3. Covers wider area of knowledge 2 5 1 0 0 
4. Provides chances to score better 4 1 1 2 0 
5. Eliminates examiner bias for grading 4 3 0 1 0 

6. Conducting OSPE requires a lot of 
preparation 

5 2 0 1 0 

7. Conducting OSPE is time consuming 5 2 1 0 0 

8. Faculty training in MET is necessary 
for conducting OSPE 

2 4 1 1 0 

9. Present faculty to student ratio is 
appropriate for implementing OSPE 

0 2 0 2 4 

10. OSPE should be introduced as a 
component of assessment in 
Biochemistry 

3 5 0 0 0 
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Student’s feedback analysis (Table 1) revealed that 

most of them agreed OSPE was more focused on 
learning objective and also tested a wider area of 
knowledge in biochemistry. Most students agreed that 
switching stations was not confusing, but it was 
stressful to perform under the direct observation of 
examiners. They also agreed that OSPE encouraged 
learning and, analytical and interpretive thinking by 
the students. Majority of the students felt that OSPE 
eliminated examiner bias, which could affect scoring, 
and contrary to their scores in OSPE, most of the 
students felt that OSPE could help them achieve better 
score as compared to conventional practical 
examination. They were of the opinion that OSPE 
should be a part of their practical examination. 
The feedback provided by faculty (Table 2) also 
revealed that OSPE focused more on learning 
objectives, with better chances to score by eliminating 
the examiner bias through the use of preapproved 
checklist. However, most of the faculty felt that 
conducting OSPE required more preparation than 
conventional practical examination, was time 
consuming and that the present student to teacher ratio 
was not adequate for OSPE. They also felt that 
training of faculty in medical education technology 
was necessary in implementation of newer methods of 
assessment but still agreed that OSPE should be a part 
of the practical examinations. 
 

Discussion: 
Until last academic session medical colleges in India 
have directed the training of medical graduates by 
applying traditional principles of medical education. 
Traditional curriculum focused more on the learning 
objectives rather than the outcome and hence 
conventional assessment methods concentrated mainly 
on the cognitive aspects with minuscule emphasis on 
the assessment of psychomotor skills or affective 
domain. This approach led to a deviation from 
achieving the goal of yielding first contact physicians 
for the community. Realization of this scenario  
 
 

 

ushered the implementation of competency based 
medical education (CBME) in India6.  
Utilization of a valid and reliable assessment tool to 
ascertain the achievement of desired competencies by 
medical students is the need of the hour. OSPE 
involves rotation of students around multiple stations 
for the assessment of all learning domains. OSPE helps 
to reduce the examiner or the experiment variability, by 
utilizing fixed set of questions, which are assessed 
using the same checklist by all the examiners. The 
examiner predefine marking scheme in OSPE and the 
feedback presented can help improve the teaching 
strategies as well as the learning process4. 
In the present study, the students’ score for OSPE was 

significantly less than that for conventional pattern of 
examination. This could be due to the fact that students 
did not have any prior experience with OSPE. With 
conduction of repeated OSPE, sharing of checklist with 
students, their performance can improve. Also, in our 
study OSPE and the conventional examination were 
conducted a few days apart as time constraints made it 
impossible to conduct both on the same day. This could 
have affected the scores of students to some extent. 
At the end of OSPE, feedback was taken from the 
students to gain an insight into the perception and 
attitude of students towards OSPE. Feedback plays an 
important role to ameliorate the standard of teaching – 
learning methods, assessment tools as well as the 
performance of the learners7. Students’ feedback in the 

present study indicated that majority of them accepted 
OSPE as a more objective, fair and unbiased tool for 
assessment. This view has also been supported by other 
studies8,9,10. The students also felt that OSPE helped in 
assessment of all the three learning domains as opposed 
to the conventional practical examination.  
                                 Out of 77 students included in the study, 
50 found that performing in front of the examiners was 
stressful which could have been due to lack of previous 
experience with OSPE, lack of knowledge of the 
procedure and the time restraints for performing it. 
However, 45 students agreed that there was no 
confusion while switching stations.  
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Sixty-seven students agreed that OSPE encouraged 
learning behavior and 63 students agreed that OSPE 
encouraged them to critical, analytical and interpretive 
thinking, which is required of a competent Indian 
medical graduate. Seventy-three students agreed that 
OSPE should be introduced as a component of 
assessment in Biochemistry. 
Feedback from the faculty indicated that conducting 
an OSPE required a lot of prior preparation and was 
time consuming as opposed to conventional 
examination but agreed that OSPE should be a part of 
assessment in Biochemistry. Majority of the faculty 
agreed that faculty training in Medical Education 
Technology was necessary for conducting OSPE. This 
could be to understand the performance level at which 
assessment has to take place as well as in setting 
stations fit for the required domain of learning to be 
assessed. The guidelines put forth by the Medical 
Council of India (MCI) for Minimum Qualifications 
for Teachers in Medical Institutions has also made it 
mandatory for faculty at the post of Associate 
Professor and above to be trained in medical education 
technology11. Because OSPE involves use of multiple 
stations, most of our faculty agreed that the present 
faculty to student ratio was not adequate to implement 
OSPE. Also, OSPE should be introduced as one of the 
tools for evaluation in examinations.  
 

Conclusion: 
OSPE is an objective and reliable tool for assessment 
in biochemistry, which helps to improve learning and 
evaluation of practical skills in biochemistry. With a 
proper and planned implementation of OSPE, it can be 
included in the evaluation system for the subject.  
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ABSTRACT
Background: Vitamin D is a secosteroid hormone and well-known for its classical actions in the maintenance of calcium uptake and bone 
metabolism. Recently, numerous in vitro experiments demonstrated that 1,25-(OH)2D3, the active form of vitamin D, inhibited the growth and 
differentiation of human prostate cancer cells. 
Aim: To estimate vitamin D level in  prostate cancer  patients along with increasing risk. 
Material & Methods : 100 samples along with control were analysed by cobas e-411 for Vitamin D and PSA.
Results:  we have found Higher risk of prostate cancer who having low vitamin D.
Conclusion: it's time to aware people for supplementation of Vitamin D, so we can prevent  for the same.

KEYWORDS
Vitamin D, Prostate cancer,  PSA, hypovitaminosis

INTRODUCTION: 
Deficiency of vitamin D or hypovitaminosis D is widespread 
irrespective of age, gender, race and geography and has emerged as an 
important area of research Vitamin D deficiency is prevalent 
worldwide. This deficiency has many consequences which are still 
being explored, apart from the well-known skeletal complications. 
With the consequences of Vitamin D deficiency, namely, autoimmune 
diseases, cardiovascular diseases, cancer, and tuberculosis being 
explored. [1]. Vitamin D  deficiency continues to be an unrecognized 3 
epidemic in many populations around the world. Vitamin D is 
important for the absorption of calcium, and bone formation and 
maintenance [2]  .The incidence of prostate cancer differs between 
countries due to coverage of prostate-specific antigen (PSA) screening 
[3].  patients with advanced-stage or metastatic cancer will ultimately 
progress to castration-resistant prostate cancer [4]. The mechanisms 
by which prostate cancer progresses to castration-resistant prostate 
cancer have been studied extensively [5]. Increasing evidence 
demonstrates that inflammation plays important roles in the 
pathogenesis of progression to castration-resistant prostate cancer [6].   
A double-blinded clinical study found that vitamin D supplementation 
reduced prostate specific antigen (PSA) level and enhanced survival 
rate in patients with prostate cancer [7]. 

On the other hand, vitamin D receptor (VDR) polymorphisms were 
associated with the incidence of prostate cancer [7, 8]. Several 
epidemiological reports showed that men with vitamin D deficiency 
had a higher risk of prostate cancer compared to men with vitamin D 
sufficiency [9,10 ]. Nevertheless, the mechanisms through which 
vitamin D deficiency elevates the risk of prostate cancer remain 
unclear.  The present study aimed to investigate whether there was an 
association among prostate cancer, vitamin D status  in a hospital-
based case-control study.
 
MATERIALS AND METHODS  
A case control study  done in Ananta institute of medical sciences and 
research centre, Rajsamand. During June 2016- November 2016. In 
the present study, total 50 newly diagnosed patients with prostate 
cancer were recruited as cases. Prostate cancer was confirmed by 
histopathology.  50 Controls were recruited from men undergoing 
phys ica l  examina t ion .  Vi t amin  D  and   PSA done  by 
chemiluminescence  immunoassay methodology   method on Cobas . 
e-411  and chemistry (CRP) ,FBG, creatinine, uric acid, T.G., Total 

+Cholesterol  by Cobas Intigra 400 .  Serum samples of all cases and 
controls were collected at same season and stored at -20°C. 

RESULTS 
Biochemical characteristics were analyzed as shown in Table 1, no 
significant difference in Cr, UA, TG, TCH, fasting blood glucose was 
observed between cases and controls. As expected, serum T-PSA was 
significantly increased in patients with prostate cancer as compared 

with control subjects (Table 2). 

Serum 25(OH)D concentration was analyzed in all subjects. As shown 
in Figure 1A, serum 25(OH)D in patients with prostate cancer was 
significantly lower than in controls. 

Table 1

No significant change

Table- 2

 *Significant change

DISCUSSION 
The present study analyzed the association among prostate cancer, 
vitamin D status. Our results showed that serum 25-(OH) D was 
reduced in patients with prostate cancer. By contrast, serum CRP, a 
marker of systemic inflammation, was elevated in patients with 
prostate cancer. These results provide evidence for the first time that 
low vitamin D status is associated with inflammation in patients with 
prostate cancer. 

Chronic inflammation promotes metastases and progression to 
castration-resistant prostate cancer [11, 12]. CRP could predict tumor 
aggressiveness and potential treatment efficacy in patients with 
prostate cancer [13]. According to an early report, CRP is an 
independent prognostic factor for overall survival of patients with 
castration-resistant prostate cancer treated with docetaxel [14]. A 
recent study showed that elevated CRP level was associated with poor 
prognosis in prostate cancer patients treated with radiotherapy [15]. 
Our results showed that serum 25-(OH)D level was lower in patients 
with severe prostate cancer than in patients with mild and moderate 
prostate cancer. By contrast, serum CRP was higher in patients with  
prostate . These results suggest that low vitamin D status is associated 
with inflammation and the progression of prostate cancer. 

Increasing evidence indicates that vitamin D has an anti-inflammatory 
activity [16].  These results suggest that inflammation may be a key 
mediator for prostate cancer progression in patients with low vitamin 
D status. 
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Parameters Case(50) Control (n=50) P- value
FBG 70±1.2 69.12±.32 0.81 NS
Creatinine 0.87 ±.2 0.96±.31 0.734 NS
Uric acid 3.30±1.1 3.5±1.28 0.086 NS
Triglyceride 125.25±.25 128.35±3.25 0.45 NS
Total cholesterol 155.23±2.3 152.52±2.35 0.93 NS

Parameters case(n=50) Control(n=50) P- value
CRP 65.01±2.41 3.01±0.24 <0.0001*
Vitamin D 1.08±.56 8.10±2.16 <0.0001*
PSA 3.70±2.36 15.12±1.25 <0.001*
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The present study has several limitations. First, the present study did 
not observe whether vitamin D deficiency and inflammation promotes 
metastasis and progression of prostate cancer.  Thus, additional study 
is required to investigate whether prostatic inflammation promotes 
prostate cancer in patients with low vitamin D status.

In summary, the present study investigated the association among 
prostate cancer, vitamin D status and inflammation. Our results 
showed that serum 25-(OH) D was decreased in patients with prostate 
cancer. By contrast, serum CRP was increased in patients with prostate 
cancer. 
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Introduction :  Mild or subclinical hypothyroidism is characterized 
by normal serum free thyroxin concentrations with elevated serum 

1thyroid stimulating hormone concentrations.  e prevalence of 
1,2hypothyroidism in the developed world is about 4-5%  e 

prevalence of subclinical hypothyroidism in the developed world is 
3,4about 4-15%  In a developing and densely populated country like 

India, communicable diseases are priority health concerns due to 
5their large contribution to the national disease burden . In India, 

hypothyroidism was usually categorized under the cluster of iodine 
deficient disorders (IDDs), which were represented in terms of total 
goiter rates and urinary iodine concentrations, typicallyassessed in 

6,7,8school-aged children .  Ever since India adopted the universal salt 
12iodization program in 1983  there has been a decline in goiter 

prevalence in several parts of the country, which were previously 
13-15endemic . In 2004, a WHO assessment of global iodine status 

6,7 classified India as having 'optimal' iodine nutrition2 with a majority 
of households (83.2% urban and 66.1% rural) now consuming 

8,9 adequate iodized salt India is supposedly undergoing a transition 
from iodine deficiency to sufficiency state. A recent review of studies 
conducted in the post-iodization phase gives some indication of the 

2corresponding change in the thyroid status of the Indian population .  
Prevalence of hypothyroidism is 2-4% in women in the reproductive 
age group. Hypothyroidism can affect fertility due to anovulatory 
cycles, luteal phase defects, hyperprolactinemia, and sex hormone 
imbalance. yroid hormones are closely interacting through the 
women's reproductive hormones (estrogens and progesterone) to 
defend normal role of the ovaries along with maturation of egg 

2(oocyte) .  Hormones are liable for maintain mood, reproduction , be 
asleep, sexual characteristics drive, and ability to switch stress, now 

3.to name a few function.  e above study undertaken shows a 
definite rise in serum thyroid hormones level and cases of infertility. 
erefore, in this study, we examined serum thyroid hormone level in 
women during infertility with menstrual irregularities. 

MATERIAL AND METHOD: is study was conducted in Annanta 
Institute of Medical Sciences, Udaipur (southern part of Rajasthan, 
Indian city ) on patients of 2o-45 years of age of infertile women with 
irregular menstrual cycle, attending the out patients department of 
gynecology and obstetrics in collaboration with the department of 
biochemistry.  90  infertile women were included in this retrospective 
study with 50 healthy matched control women. Blood sample were 
collected by aseptic technique As per our clinical laboratory 
procedure, serum was separated from venous blood of fasting 
subjects and analysed within two hours of collection. e serum 
separated from the sample was analyzed for following parameters. 
Triiodothyronine (T3), tetraiodothyronine (T4), thyroid stimulating 
hormone (TSH) by cobas e-411 Immunoassay method . All results 
were expressed in mean±S.D. Difference between mean were 
calculated by student't' test. e level of significance was set as p< 

0.05. Statistical analysis was performed using Graph Pad Prism 
version 5.00 for Windows, Graph Pad software, San Diego California 
USA, www.graphpad.com.

RESULTS: All women were in the age group of 20-45 years, Table 5   
shows the menstrual disturbances with hypothyroidism in infertile 
women. Different type of menstrual disturbances like amenorrhea, 
oligomenorrhoea, menorrhagia and polymenorrhoea shown in table 
5 , Out of 90 patients with irregular menstrual cycle only 15 had 
amenorrhea, of these only six (6) had hypothyroidism. Forty five  (45) 
patients had oligomenorrhoea out of them only 16 had 
hypothyroidism. Twelve and thirteen (16, 14) patients had 
menorrhagia and polymenorrhoea, respectively. Out of them only 8  
and 9 had hypothyroidism. Table  2 shows T3, T4 and TSH level in 
healthy control age matched patients. In control the mean value for 
T3, T4 and TSH were 1.35±0.32 ng/ml, 7.50±1.65 μg/dl and 2.12±1.03 
μg/ml, respectively. Table 3  shows the serum T3, T4 and TSH level in 
infertile women, the values were found to be 0.90±0.34 ng/ml, 7.±1.68 
μg/dl and 5.83±6.18 μIu/ml, respectively. On statistical analysis 
serum T3 and TSH level in these women were found to be statistically 
significant (table 4). P-value for serum T3 is found to be 0.05 and TSH 
p< 0.01 ,respectively. ese were statistically highly significant. More 
than half of hypothyroid patients have menstrual irregularities and 
one third of sub fertile patients have thyroid disease.

TABLE 1
T H Y R O I D  P R O F I L E  I N  D I F F E R E N T  M E N S T R U A L 
DISTURBANCES

T3, T4 & TSH LEVEL IN NORMAL HEALTHY CONTROL GROUP 
WOMEN  (n=50)

TABLE-3 
T3 , T4 AND TSH LEVEL IN INFERTILE WOMEN WITH 
MENSTRUAL IRREGULARITIES (n=90)

Original Research Paper VOLUME-6 | ISSUE-2 | FEBRUARY-2017 • ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 78.46

PREVALENCE OF HYPOTHYROID AND 
MENSTRUAL IRREGULARETIES WITH 

INFERTILITY IN   UDAIPUR, RAJASTHAN, 
INDIA.

It is important to predict the serum thyroid hormones level in females during infertility to prevent its occurrence 
later on. In this study, we studied serum thyroid hormones and menstrual irregularities during infertility. Method :  

A case control study was performed in 90 infertile patients with menstrual irregularities and 50 healthy matched women. ree biochemical 
parameters were measured in serum, hormones triiodothyronine (T3), tetraiodothyronine (T4) and serum thyroid stimulating hormone 
(TSH) by TOSOHAIA-360, immunoassay method. Result : Serum T3, T4 and TSH level were statistically highly significant in infertile women. 
Serum thyroid stimulating hormone level was found at higher side in infertile women. Conclusion :  High incidence of hypothyroidism was 
found in infertile women and it shows a positive correlation with menstrual disorder.

ABSTRACT

Total  case hypothyroid Percentage 
90 35 38.88%

Hormones Normal range Mean ± Sd
T3  ng/ml 0.79-1.58 1.35± 0.32
T4  ug/dl 4.0-11.0 7.5±1.65

TSH uiu/ml 0.39-5.55 2.2±1.03

Hormones Normal range Mean ± Sd

T3  ng/ml 0.21-2.4 0.90±0.34

T4  ug/dl 2.1-20.0 7.9±1.68

TSH uiu/ml 0.08-37.0 5.83± 6.18
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TABLE-4 
SERUM T3 , T4 AND TSH LEVEL IN NORMAL AND INFERTILE 
WOMEN WITH IRREGULAR MENSTRUAL CYCLE

T3 <0.001; T4 >o.o5TSH<  0.01 Highly significant. 

 TABLE-5 
MENSTRUAL DISTURBANCE WITH HYPOTHYROIDISM

DISCUSSION: Infertility is defined as the failure of a couple to 
achieve a pregnancy despite one year regular unprotected sexual 

9intercourse  . Although it has been proved that for normal sexual 
function , thyroid secretion of T3 , T4 need to approximately normal. 
yroid hormones have profound effects on reproduction and 
pregnancy. yroid dysfunction is implicated in a broad spectrum of 
reproductive disorders, ranging from abnormal sexual development 

9 , 14.to menstrual irregularities and infertility  is study was 
demonstrated increased thyroid stimulating hormone level in 
infertile women. Serum thyroid level also affected by diet. We also 
found that menstrual pattern was abnormal in majority of infertile 
women. Our study is correlated with the study of Shalvev et al., (1994) 
10. Shalvev et al., studied the routine thyroid function test in infertile 
women and reported the low incidence of hypothyroidism in the 
pregnant patients is related to the close association between 
infertility and hypothyroidism 4 .. Usha R. Sharma reported hypo-
thyroidism with menstrual irregularities. Our incidence of 
hypothyroidism is more probably because of case of infertility was 
not sub divided in to primary and secondary. In hypothyroidism, 
there is decreased synthesis of factors VII, VIII, IX, and XI and 
estrogen break through bleeding secondary to anovulation, which 

12may explain the frequent, prolonged, and heavy menstruation  . Our 
study was also correlated with the study of Hassle et al., (1958), singh 

13,15et al., (1990), and agarwal et al. (1994) . Menon et al., (1995) studied 
menstrual dysfunction and thyroid disease and reported that there 
are contradictory reports regarding the types of menstrual 
disturbances seen in hypothyroidism and paucity of information in 

10,13 the Indian literature on the subject  . Our study has some 
limitations. It is a retrospective study which is inferior to prospective 
studies when the associations between different variables are to be 
ascertained. Our study is limited only to Women between 20 to 45 
years in age. A wider range of age would have been more useful in 
gauging the distribution of the studied parameters in the population.  
A high incidence of hyperprolactinemia was found in infertile 
w om en and a  p o sit ive  c orrel at ion was  found b etwe en 

12,16hyperprolactinemia and hypothyroidism. 

CONCLUSION: e combination of analyzed serum thyroid 
hormone level and menstrual irregularities were important for 
infertility cases and useful for the prediction of infertility. So they can  
treated according to medically. 
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Subject T3ng/ml T4 μg/dl TSH μIU/m
Normal women n=50 1.35± 0.32 7.5± 1.65 2.12 ±1.03
Infertile women n= 90 0.90±0.34 7.9±1.68 5.83± 6.18

No. of cases Menstrual 
disturbances

Hypothyroidism Percentage

15 Amenorrhea 6 40%
45 Oligomenorrhoea 16 35.55%
16 Menorrhogia 8 50%
14 Polymenorrhoea 9 64.28%
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INTRODUCTION
ere has always been lack of harmony between the rapidly growing 
world population and the adequate supply of protein rich foods in the 
human diet. e mushrooms, yeast and algae are frequently 
mentioned as an alternative source for food. Mushrooms have been 
valued throughout the world as both food and medicine for 
thousands of years (Lindequist et al., 2005; Wright 2004; and Tribe et 
al., 1973). 

Mushrooms are considered as a good source of protein, vitamins and 
minerals (Jiskani, 2001). P. ostreatus and Pleurotus sajor-caju are 
contain protein (27.4% and 26.9% respectively), carbohydrate 
(40.75%) and low lipid (5.4 % and 6.2 %) on dry weight basis (Dhonda 
et al., 1996; Rai et al. 1988). Chang and Miles (1989) have suggested 
that the protein in mushroom, in general, is about twice that in 
asparagus and cabbage, and 4 and 12 times those in oranges and 
apples, respectively. 

All the essential amino acids required by an adult are present in 
mushroom (Bisaria et al., 1987). Lintgel et al. (1994) reported the 
digestibility of mushroom protein to be as high as 72-83 per cent. 
Quality of mushroom protein is far superior to the vegetable proteins 
and it is as good as or just inferior to animal protein because of 
presence of essential amino acids (Crisan and Sands, 1978; Bano and 
Rajarathnam, 1982; Chang and Miles, 1989). Quality of protein is 
nutritionally more important than its quantity. Requirement of 
protein is infact the requirement of amino acids. Human body is 
incapable of producing essential amino acids. Mushrooms are well 
recognized for their protein quality. Keeping this in view fruiting and 
mycelium of oyster mushroom were analyzed for its essential amino 
acids content and the diet supplemented with Pleurotus sajor-caju 
was selected to feed albino rats to know the growth effect.

MATERIAL AND METHODS
e present study was conducted during 2006-2007 in the 
Department of Home Science, Sant Gadge Baba Amravati University, 
Amravati. Oyster mushroom spp. Pleurotus sajor-caju was selected 
because it is grown commercially in central India and cost of 
cultivation is low. Fruiting of oyster mushrooms was cultivated by 
polybag technique and mycelium was grown on agar-agar media. 
Fruiting and mycelium of oyster mushroom were harvested from 

0bags and media, respectively. Both were dried at 32 C temperature in 
the incubator. Fruiting and mycelium were ground to form fine 
powder. Powders were stored in airtight container. Fruiting and 
mycelium of oyster mushroom were subjected to analyzed essential 
amino acids by paper chromatography method (immaiah, 1999). 
Oyster Mushroom diets were prepared out of fruiting and pure 
mycelium. Oyster mushroom diets (as shown in table 1) were fed to 
albino rats to study the effect on weight of albino rats.

About thirty male albino rats were obtained from Department of 
Biochemistry, Rastra Sant Tukdoji Maharaj Nagpur University, 
Nagpur. e weight of rats was between 50 to 60 grams and age was 
between 40 to 45 days. Rats were randomly divided to in five groups. 
Each group had 6 rats.  Control diet was fed to first group of rats and 
rest four groups were kept on experimental diets. At the beginning of 
the experiment, all rats were fed with standard diet (Swaminathan, 
1999) for one week. e observations about diet provided and left 
over were recorded. e duration of feeding experiment was 30 days, 

thon every 10  day rats were weighed. eir diet intake, remnant food 
and protein intake were measured. e composition of control and 
experimental diets is given in table 1. Control diet does not contain 
mushroom fruiting or mycelium. Diet 1 and 2 comprise control diet 
and 1 and 2g oyster mushroom fruiting (OMF) respectively. Diet 3 and 
4 contain control diet and 1and 2g oyster mushroom mycelium 
(OMM) respectively. Water was given in adlibitum. 

Table 1:  Composition of control and experimental diets

EFFECT OF MUSHROOM DIET ON WEIGHT 
GAIN OF ALBINO RATS

Mushrooms are known for good quality of protein; therefore Pleurotus sajor-caju was selected to study the 
essential amino acid content and the effect of supplementation of Pleurotus sajor-caju on growth of albino rats. 

Rats were randomly assigned on diet containing mushroom fruiting and mushroom mycelium for a period of 30 days. On every 10th day, 
animals were weighed and their diet intake, remnant food and protein intake were measured. e result showed phenylalanine, methionine, 
tryptophan, threonine, isoleucine, lysine and histidine values of mycelium found significantly more than fruiting. In animal experiment values 
showed significant difference in body weight between control and experimental groups.  Study concluded that the feeding of mushroom 
fruiting and mushroom mycelium diets helped to gain weight of albino rats because of then excellent nutritional composition.

ABSTRACT

S. 
No.

Ingredients
(g)

Control 
diet Experimental diets

Diet 1
1g OMF

Diet 2
2g OMF

Diet 3
1g 

OMM

Diet 4
2g OMM

1 Wheat flour 20.00 19.00 18.00 19.00 18.00
2 Roasted

 bengalgram dhal 
58.00 58.00 58.00 58.00 58.00

3 Groundnut flour 10.00 10.00 10.00 10.00 10.00

4 Skimmilk powder 04.00 04.00 04.00 04.00 04.00

5 Casein 04.00 04.00 04.00 04.00 04.00
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RESULTS AND DISCUSSION
Oyster mushroom was analyzed to find out essential amino acids and 
estimated mean values are given in the table 2.

Table 2:   Essential amino acids (% crude protein) in fruiting and 
mycelium of oyster mushroom

 * Significant at 0.05 level of probability 

e fruiting and mycelium contained all essential amino acids but in 
varying amount. Fruiting contained 4.00 per cent and mycelium 
contained 6.50 per cent phenylalanine. It reveals that mycelium 
found to be better than fruiting in respect of phenylalanine which 
could be seen from the significant 't' value (10.00) at 5 per cent level of 
significance.

Valine present in fruiting and mycelium found to be 5.10 and 4.30 per 
cent, respectively. However, 't' value (1.40) reveals that there was no 
significant in the content of valine in fruiting and mycelium. Fruiting 
contained 2.20 per cent and mycelium 2.60 per cent methionine. is 
shows that both fruiting and mycelium were similar in methionine 
content, as could be seen from non significant difference between 
fruiting and mycelium at 5 per cent level of probability.

Fruiting and mycelium contained 1.50 per cent and 2.10 per cent 
tryptophan, respectively. Mycelium found to be better than fruiting 
in respect of tryptophan content as 't' value shows significant 
difference between fruiting and mycelium at 5 per cent level of 
significance.

Fruiting contained 5.10 per cent threonine and in mycelium it was 
found to be 7.50 per cent. It shows that mycelium found to be better 
source of threonine than fruiting as significant difference could be 
found between fruiting and mycelium at 5 per cent level of 
probability (t = 8.06).

Isoleucine present in fruiting was 3.40 and 4.20 per cent in mycelium. 
It indicates that the mycelium found to be better in isoleucine than 
fruiting, as 't' value (5.80) found to be significant at 5 per cent level of 
probability. Fruiting contained 6.50 per cent and mycelium 
contained 5.20 per cent leucine. Fruiting found to be better than 
mycelium in respect of leucine as significant difference could be 
noticed from the 't' value (5.90).

Fruiting contained 6.40 per cent lysine and mycelium contained 7 per 
cent lysine. ough mycelium showed high amount of lysine than 
fruiting but 't' value showed no significant difference between 

fruiting and mycelium and thus both are at par as far as lysine 
content is concerned.

Fruiting contained 2.10 per cent and mycelium contained 2.50 per 
cent histidine. Both fruiting and mycelium contained similar 
amount of histidine as no significant difference could be noticed (t = 
0.86).  

Animal experiment
e observed values of feeding experiment about total diet intake, 

th thtotal protein intake and the total gain in body weight on 10 , 20  and 
th30  day are given in tables 2, 3 and 4, respectively.

Table 2: Mean diet intake, protein intake, weight gain of albino 
thrats on 10  day

Data in table 2 indicates that the gain in body weight of rats kept on 
experimental diets was better than control diet. It was noted that the 
weight gain of rats fed on 2g OMF (27.24 ± 2.43) and 2g OMM (29.18 ± 
1.16) was better than 1g OMF (22.58 ± 1.02) and 1g OMM (24.50 ± 2.32) 
diets. It was also observed that the gain in weight of rats fed on diet 1 
and 2 comprise OMM was better than the diets 3 and 4 contains OMF. 
e results thus lead to the conclusion that higher the content of 
mushroom, better the weight gain. However, mushroom mycelium 
was found effective than the fruiting of oyster mushroom.

Table 3: Mean diet intake, protein intake, weight gain of albino 
thrats 20  day

Data in table 3 indicates that the highest weight gain of albino rat 
(33.50g) was observed in 2g OMM diet. Rats kept on control diet 
(27.18g) and 1g OMF diet (28.01g) showed low weight gain. e 
results showed that oyster mushroom mycelium was found better in 
increasing the body weight of albino rats and followed by OMF and 
OMM diets.

Table 4: Mean diet intake, protein intake, weight gain of albino 
thrats on 30  day

6 Oil 04.00 04.00 04.00 04.00 04.00
7 Oyster

 Mushroom
 Fruiting

- 01.00 02.00 - -

8 Oyster
 Mushroom
 Mycelium

- - - 01.00 02.00

9 Salt mixture 00.20 00.20 00.20 00.20 00.20
10 Vitamin mixture 00.50 00.50 00.50 00.50 00.50

S. 
No.

Essential amino 
acids

Fruiting
Mean ± SD

Mycelium
Mean ± SD

't' value

1 Phenylalanine 4.00 ± 0.10 6.50 ± 0.10 10.00*
2 Valine 5.10 ± 0.10 4.30 ± 0.28 01.40 
3 Methionine 2.20 ± 0.10 2.60 ± 0.37 02.00 
4 Tryptophan 1.50 ± 0.10 2.10 ± 0.10 03.33*

5 reonine 5.10 ± 0.10 7.50 ± 0.10 08.06*
6 Isoleucine 3.40 ± 0.10 4.20 ± 0.11 05.80*
7 Leucine 6.50 ± 0.10 5.20 ± 0.10 05.90*

8 Lysine 6.40 ± 0.10 7.00 ± 0.11 01.66 

9 Histidine 2.10 ± 0.10 2.50 ± 0.01 00.86 

S. No. Diets
Protein
g/100g 

diet

Actual diet 
intake (g)

Mean ± SD

Actual 
protein 
intake 

(g)

Weight gain (g)
Mean ± SD

1 Control 22.12 102.08 ± 2.91 22.67 22.50 ± 2.12

2 1g OMF 22.54 102.03 ± 1.67 22.99 22.58 ± 1.02
3 2g OMF 22.87 104.03 ± 2.95 23.79 27.24 ± 2.43
4 1g OMM 22.68 102.88 ± 2.50 23.33 24.50 ± 2.32
5 2g OMM 23.15 104.12 ± 4.02 24.10 29.18 ± 1.16

S. No. Diets
Protein
g/100g 

diet

Actual diet 
intake (g)

Mean ± SD

Actual 
protein 

intake (g)

Weight gain (g)
Mean ± SD

1 Control 22.21 110.12 ± 4.28 24.45 27.18 ± 3.51

2 1g OMF 22.54 112.02 ± 2.10 25.24 28.01 ± 2.51

3 2g OMF 22.87 118.16 ± 5.02 27.02 31.21 ± 1.15
4 1g OMM 22.68 112.78 ± 1.75 25.57 30.04 ± 1.52
5 2g OMM 23.15 115.21 ± 2.04 26.67 33.50 ± 2.64

S. No. Diets
Protein
g/100g 

diet

Actual diet 
intake (g)

Mean ± SD

Actual 
protein 

intake (g)

Weight gain (g)
Mean ± SD

1 Control 22.21 130.10 ± 2.32 28.89 29.01 ± 1.73

2 1g OMF 22.54 131.12 ± 3.98 29.55 28.50 ± 3.05
3 2g OMF 22.87 136.22 ± 3.23 31.15 33.48 ± 2.00

4 1g OMM 22.68 132.18 ± 2.05 29.97 31.50 ± 1.52

5 2g OMM 23.15 135.61 ± 4.01 31.39 36.11 ± 3.00
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Perusal of data in table 4 reveal that the highest weight gain of albino 
rat (36.11g) was found in 2g OMM diet, relatively protein intake was 
31.39g. One gram OMF supplemented rat group showed lower weight 
gain (28.50g) than control group (29.01g) but 2g OMF supplemented 
group showed better weight gain (33.48g) than 1g OMF fed group. e 
results thus lead to conclude that weight gain of rat fed on OMM diet 
was better than the OMF diet. As the amount of mushroom increases 
weight also increases. However, mushroom mycelium diet were 
found effective than the fruiting diet.

th the data in respect of mean weight gain of albino rats on 10  day, 20  
thday and 30  day of control and experimental diets (1g and 2g OMF 

and OMM diets) have been presented in table 5 for comparison. 

Table 5: Weight gain (g) of albino rats (control with 1g and 2g 
doses of fruiting  and mycelium each)

* Significant at 0.05 level of probability Two way ANOVA was applied 
for testing the significance of difference of means of control and 
experimental diets (1g and 2g OMF and OMM diets each) and data 
obtained have been presented in table 5.

thTable 5 reveals that on 10  day the diet intake of albino rats were low, 
therefore, showed low weight gain. e plausible reason for low 
consumption of diet was albino rats were not accustomed to the 

th thdiets. On 20  and 30  day, more weight gain was observed because of 
increased intake of diet and relative increase in protein intake. 
Overall weight gain pattern reflects that as diets comprising oyster 
mushroom increases body weight also increases. In vivo proteins are 
required for tissue development and oyster mushroom comprises 
good amount of protein. e 2g OMF and 2g OMM diets fed groups 
showed better weight as compared to 1g OMF and 1g OMM diets. 
Significant differences were found between weight gain of albino rats 
fed on different diets.

e quality of food protein depends upon its amino acid 
composition, especially that of essential amino acids. In vivo 
essential amino acids perform many functions but lysine, leucine, 
valine and histidine are especially required for growth and as such 
oyster mushroom comprise these four amino acids in good quantity 
as reported by Rai (1995). 

Results show that the quality of protein depends on presence of all 
essential amino acids in food; as such oyster mushroom mycelium 
and fruiting contained all essential amino acids. e mean values of 
phenylalanine, tryptophan, threonine and isoleucine indicate that 
the content of these amino acid was definitely higher in mycelium 
than fruiting. Whereas, the fruiting of oyster mushroom definitely 
contained higher amount of leucine than the mycelium. e results 
of the animal experiment proved that the supplementation of oyster 
mushroom diets showed significant weight gain of albino rats. 
agumanaven and Maniekam (1980). Too observed weight gain in 
rats fed on Pleurotus sajor-caju due to its high digestibility. Similar 
result was also observed by Samajpati (1979). 

CONCLUSION
Present investigation proved that the Oyster mushroom fruiting and 
mycelium contribute all essential amino acids. Phenylalanine, 

methionine, tryptophan, threonine, isoleucine, lysine and histidine 
values of mycelium found significantly more than fruiting. e 
supplementation of oyster mushroom helped to gain weight of albino 
rats because of its excellent nutritional composition.
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S. 
No.

                 Days

Diets (n=6)

th 10 day th20  day th30  day
st th1  – 30  
days

1 Control 22.50 27.18 29.01 78.69

2 1g OMF 22.58 28.01 28.50 79.09

3 2g OMF 27.24 31.21 33.48 91.93

4 1g OMM 24.50 30.04 31.50 86.04

5 2g OMM 29.18 33.50 36.11 98.79

'F' Test 33.00*
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ABSTRACT
Background:  Breast cancer is a nonexistent entity for a majority of population till a near and dear one suffers from it. 
Introduction: Breast cancer is now the most common cancer in most cities in India, and 2nd most common in the rural areas.  
Material and Methods: This prospective study was carried out in Obstetrics and Gynecology, oncology and biochemistry department of  Annanta 
institute of medical sciences, Udaipur ,India. 100 subjects with 100 controls were enrolled for the study.
Results: we have found decreased level of antioxidant in patients in comparison to control.
Conclusion: Awareness with supplementation of natural antioxidant is beneficial to prevent the risk of Brest cancer

KEYWORDS
Breast cancer, cancer, antioxidant vitamin C, vitamin E.

INTRODUCTION: 
Breast cancer is now the most common cancer in most cities in India, 

1 and 2nd most common in the rural areas. one fourth (or even 
approaching one thirds) of all female cancer cases are breast cancers. 
The most important reason being lack of awareness about breast cancer 
and screening of the same; more than 50% patients of breast cancer 
present in stages 3 and 4, and outcome is not as good as earlier stages, 
however aggressive the treatment may be. The western nations have 
achieved a steadily improving and good survival mainly because of 
screening of breast cancer. Out of every 100 breast cancer patients, 2% 
were in 20 to 30 years age group, 7% were in 30 to 40 and so on. 69% of 
the patients were above 50 years of age. Presently, 4% are in 20 to 30 
yrs age group, 16% are in 30 to 40, 28% are in 40 to 50 age group. So, 

2,3almost 48% patients are below 50.  An increasing numbers of patients 
are in the 25 to 40 years of age, and this definitely is a very disturbing 
trend. Of course, one particular reason for higher numbers of younger 
patients is our population pyramid, which is broad at the base and 
middle and narrow at top, which means that we have a huge population 

4in the younger age group and much lesser in older age group.  In the 
year 2012, there were about 2,32,000 breast cancer cases reported in 
the US, whereas in India, 1,45,000 new cases were diagnosed. This 
implies that, though, because of India's population, the percentage of 
total women affected seems less, the breast cancer burden in India has 

5,6almost reached about 2/3rds of that of the US and is steadily rising.

Oxidative stress is a biochemical condition that occurs when 
intracellular antioxidants are unable to neutralize pro-oxidants such as 
reactive oxidant species (ROS). These ROS damage membranes, 
DNA, lipids, proteins, and carbohydrates, eventually causing cell 
injury and death. Vitamin C and vitamin E are natural antioxidant. 
They have many biological functions, antioxidant function, including 
enzyme activities. They also act on immune function and reduce the 

7 risk of breast cancer. 

Antioxidants counteract free radicals and prevent tissue and organ 
damage. Although antioxidants may play a role in the primary pre-
vention of cancer by reducing the oxidative modification of DNA. Till 
date a very few studies have done in antioxidant and breast cancer 
relationship in this part of India. So we have planned this study.

MATERIAL AND METHODS:
Study setting, study type: This prospective study was carried out in 
Obstetrics and Gynecology and department of Biochemistry in 
Annanta institute of medical sciences, Udaipur.

Study participants & study period: women admitted in gynecology 
and cancer department between March 2017 –September 2017 in the 
hospital were examined. Blood pressure was measured by mercury 
sphygmomanometer in reclining position in right brachial artery. 
Three readings were taken at 10 minutes interval. Participants having 
average systolic blood pressure ≥ 140 mm hg and/or diastolic blood 
pressure ≥ 90 mm Hg were included in the study. 

EXCLUSION CRITERIA: Patients with history of hyperuricemia, 
liver diseases, diabetes, renal diseases, cardiovascular illness, and 
symptomatic infectious diseases , previous cancer history, were 
excluded.

Sample size and sampling: 100 subjects with 100 controls were 
enrolled for the study.

Data collection: After enrollment participants were grouped healthy 
control and patients with breast cancer. Informed consent was taken 
from all the participants. The history of all participants was taken. 
Blood samples of participants were taken from right or left cubital vein 
and collected in plain and citrate tubes.

Serum level of vitamin C was done by NATELSON method, and read 
at 520 nm by colorimeter.

Serum level of vitamin E was done by BAKER & FRANK method 
read at 520 nm.

STATISTICAL ANALYSIS: 
We used unpaired‟ test for comparing the mean level of uric acid, 
LDH, AST, ALT with maternal outcome. p value < 0.05 was 
considered statistically significant.

RESULTS: 
In this study we have found a statically significant difference level of 
serum antioxidant in case and control. We have distributed them 
according to area, marital status, smoking habit and side of Breast 
having cancer. Then we have estimated serum Vitamin C and Vitamin 
E level in these groups.

Table-1 Area wise distribution among case and control 

Figure; 1 shows area wise distribution of case and control 

Table-2 Marital status of case and control
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Rural Urban Total
control 58 33 100
case 42 67 100

Married Unmarried Total
control 93 07 100
case 87 13 100
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Figure; 2 shows marital status of case and control
 
Table-3 Smoking status among case and control 

Figure; 3 shows distribution of case and control according to 
history of smoking habit.

Table-4 Side of breast involve in patients

Figure; 4 shows side of breast involve in patients

Table-5 Antioxidant level in case and control

Figure; 5 Shows level of serum antioxidant in case and control

DISCUSSION: 
we have determined the level of natural antioxidants in patients and 
control and then compared it. We have found a strong association 
between case and control in serum antioxidant level. We have found 
lower level of vitamin C and E in cases in comparison to control.

In Table 1 we have found distribution of case and control according to 
their area, main difference in ratio is their lack of awareness of breast 
cancer in these patients. Table-2 shows marital status of patients. 

Breast cancer not only affects patients health even it also affect their 
personal relationship.

Table-3 shows smoking status of patients, Tobacco smoke contains 
thousands of chemicals, many of which are known to be mammary 
carcinogens. Although not initially thought to be a tobacco-related 
cancer, over the last several decades evidence has been accumulating 
on the role of both active smoking and secondhand smoking in the 

 8etiology of breast cancer.  Table-4 shows side of Brest in patients. 

Table -5 shows level of antioxidant in case and control group. Cancer 
cells operate under a high level of oxidative stress, due to high baseline 
levels of reactive oxygen species, oncogenic transformation, and 

9metabolic reprogramming.  Oxidative stress occurs due to imbalance 
between the production of free radicals [superoxide anion (O2 - ), 
hydrogen peroxide (H2O2), hydroxyl radical (OH- ), nitric oxide 
(NO), and more] and their elimination by antioxidant defense 
mechanisms [superoxide dismutase (SOD), catalase (CAT), 
glutathione peroxidase (GPx), among others], which induces cell 
damage caused by lipid peroxidation generating derangement and loss 
of function and integrity of the cell membrane, as well as DNA 
damage, promoting genomic instability and cell proliferation, thereby 

10,11. increasing the somatic mutations and neoplastic transformation.

Ascorbic acid (vitamin C) has been widely used in the treatment and 
prevention of cancer; nevertheless, the clinical results are still 
inconclusive. At low concentrations, it has an antioxidant role, 
preventing oxidation, which induces apoptosis. However, its high 
content can increase the production of ATP (generated by 
mitochondria) inducing apoptosis in tumor cell lines, via a pro-oxidant 

11mechanism.  Studies show dose-dependent antineoplastic activity 
with influence on apoptosis, cell cycle, and cell signaling, increasing 
the cytotoxicity of the antineoplastic agent in cell lines of breast cancer 

12,13,14treated with mitoxantrone and ascorbic acid.

It has been proposed that the dietary supplementation of vitamin E, a 
lipid-soluble antioxidant, may reduce a woman's risk of developing 

15,16breast cancer.  In animal models, vitamin E has decreased the 
incidence of carcinogen-induced mammary tumors. Intake and serum 
levels of vitamin E and their relation to breast cancer have been 

17evaluated in epidemiologic studies.  Results of epidemiologic studies, 
however, have been conflicting. In this , we examine the evidence that 
is available pertaining to the relationship between vitamin E and breast 
cancer. Although epidemiologic study results have been inconsistent, 
further study of this nontoxic vitamin is warranted. Particular attention 
should be paid to the interactions of other antioxidants with vitamin E 
and to the duration and timing (pre- vs. postmenopausal) of vitamin E 

18 , 19use in determining its preventive utility in breast cancer .

CONCLUSION: 
awareness with supplementation of natural antioxidant are beneficial 
to prevent the risk of breast cancer.
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Abstract: The polycystic ovary syndrome (PCOS) is a mostly hyper androgenic 
disorder and is possibly the most common endocrinopathy of premenopausal women. 
The primary defect   in polycystic ovary syndrome (PCOS) appears to be an 
exaggerated androgen synthesis (testosterone) (secretion by the ovaries and the adrenal 
glands) and hyperglycemia or insulin resistance. The objective of the study is to study 
the level of various Infertility hormones like FSH, LH, Progesterone, Estradiol, 
Testosterone, Insulin, HOMA-IR, Thyroid hormone (T3,T4,TSH)& Prolactin and in 
obese hyperglycemic and non-obese normoglycemic women of Polycystic ovarian 
syndrome(PCOD). This study includes total 500 female participants of age Group 
between 18-40 year of age. They were divided in to two group. Group 1(n=300) 
includes women having PCOD and Group 2(n=200) is control Group. Fasting Blood 
samples were obtained from all participants to measure Blood sugar, Lipid Profile, 
Testosterone, Progesterone, Estradiol FSH, LH, Insulin, HOMA-IR, Thyroid 
hormone(T3,T4,TSH) and Prolactin. History of PCOD women also had taken with 
Age, Menstrual cycle, hirsutism, acne, BMI, Waiste Hip ratio & Veg or Occasional 
Non-veg food diets. The Mean level of Fasting Blood sugar, S. cholesterol, 
S.Triglyceride, S. Insulin, S. Testosterone, S. Estradiol ,S.FSH ,and S.LH  is found to 
be higher in both obese hyperglycemic & non-obese normoglycemic PCOD group 
(Except: S. Progesterone) as compared to control group and difference among them 
found to be statically significant. In PCOD women were also finds symptoms of 
oligomenorrhoea or anovulatory menstrual cycle, histustim with different F-G score, 
obesity in different ratio. From our study I would like to conclude that Obesity is a 
common finding in PCOS and aggravates many of its reproductive and metabolic 
features. The relationship between PCOS and obesity is complex, not well understood, 
and most likely involves interaction of genetic and environmental factors. Insulin 
resistance and weight gain are two contributing factors to PCOS. Insulin resistance 
typically causes the body to produce more insulin than normal (hyperinsulinemia). 
Higher levels of insulin can then cause ovaries to produce too much testosterone which 
can impair normal ovulation from occurring. Hyperandrogenism caused other 
secondary characteristics like Virilization, hirsutism (hairs on body), acne, obesity etc. 
These symptoms differ according to age of PCOD women, early age hyperandrogenism 
which further leads to metabolic syndrome with insulin resistance in later age. 
Keywords: PCOD, Testosterone, Insuline, FSH, LH ,Prolactin, Progesterone, 
Estradiol, Thyroid hormone 

 
INTRODUCTION 

In polycystic ovary Syndrome (PCOS), 
increased androgen production results in high levels of 

luteinizing hormone (LH) and low levels of follicle-
stimulating hormone (FSH), so that follicles are 
prevented from producing a mature egg. Without egg 
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production, the follicles swell with fluid and form into 
cysts. Every time an egg is trapped within the follicle, 
another cyst forms and the ovary swells, sometimes 
reaching the size of a grapefruit. Without ovulation, 
progesterone is no longer produced, whereas estrogen 
levels remain normal [1]. 

 

Factors that cause PCOS are insulin resistance 
& obesity, Genetic tendency, bad dietary habbits, 
weakened immune system, accumulation of toxins etc. 
In PCOS while diabetes mellitus and impaired glucose 
tolerance are easily diagnosed, the diagnosis of and 
concern for insulin resistance as a precursor disorder is 
underappreciated [2, 3]. 

 
Polycystic ovarian syndrome (PCOS) is a 

highly prevalent hormonal and metabolic disorder 
among reproductive aged women worldwide. Women 
with polycystic ovarian syndrome (PCOS) have widely 
varying phenotypes and seek medical care for differing 
reasons. In addition to concern for menstrual cycle 
function, ovulation, hirsutism and acne, many 
polycystic ovarian syndrome (PCOS) women have 
abnormal glucose metabolism. 
 
MATERIAL & METHOD 

This prospective study was conducted at 
Department of Biochemistry and Department of 
Obstetrics & Gynaecology, RNT Medical college and 
associated group of hospital, Udaipur, Rajasthan, India 
from June 2012-Dec 2013. 
 

      A total of 500 subjects of age group between 18-
40 years belonging to both normal & polycystic ovary 
syndrome will be classified as: 
 
Group-1:300 women with PCOD (Cases) of polycystic 
ovary disease will be taken. 
Group-2:200 normal women will be taken as control 
for these parameters. 
 

All PCOD women & controls were underwent 
a complete history and physical examination. Women 
with PCOD should be interviewed of their name, 
address, age, socio-economic status, and menstrual 
history, age of menarche, education level and family 
history of PCOD.  All women were gone through 
gynaecological ultrasonography to determine their 
uterus and ovary condition. 
 
Inclusion criteria 

Women with PCOD are attending outdoor 
OPD of the hospital, first time diagnosed PCOD 
,Diagnosed polycystic ovarian syndrome, age ranging 
from 18-40 years.Women with PCOD Willing to have 
physical examinations like Weight, Height, BMI, W/H 
ratio, Blood Pressure, Hirsutism, Acne, Dark patches, 
Virilization, Ultra sonography etc. 

Polycystic ovary syndrome (PCOS) associated with 
Diabetes, obesity, cardiovascular disorders, Irregular 
menstrual disorder and anovulation, Hirsutism & Acne 
symptoms. 
 
Exclusion criteria 

Women with diagnosed adrenal hyperplasia, 
androgen secreting neoplasm, other pituitary 
(acromegaly) and adrenal disorders like Cushing 
syndrome, Virilizing adrenal or ovarian neoplasm, 
hyperProlactinemia and other infertility cause ,Thyroid 
hormone related infertility, Women having history of 
smoking, taking alcohol or tobacco chewing, Any other 
type of gynaecologic complications except related with 
Polycystic ovary syndrome (PCOS) will be excluded 
from the study. 
 

Fasting 10 ml venous blood samples were 
obtained from all participants and collected it in to 
fluoride and plain vaccutainer. A Uniq ID number was 
given to each sample to hidden the identity of 
participants. All samples were centrifugated at 3000 
RPM at clinical biochemistry laboratory for a period of 
10 minutes to obtain a Plasma and serum. 
 

           Blood Glucose (FBS) measured by GOD POD 
method and lipid profile (S.Cholesterol, Triglyceride, 
HDL, VLDL, LDL) measured by enzymatic 
colorimetric method from all samples. 
 

Various Endocrinal Hormones like, 
Testosterone, LH, FSH, Estradiol, and Progesterone 
was measured by enzyme linked immune assay 
(ELISA) method based on electrochemilumnescence 
from all samples. Thyroid hormone and Prolactin was 
done only for case group (exlusion criteria). 
 

After assessing all the values, Mean, Standard 
deviation of all subjects & parameters were analysed. 
Statistical analysis was performed with SPSS software. 
Comparison between cases and with control is done by 
independent student’s t test. By using’ values now P 

value is less than 0.05 (P value < 0.05), it is significant. 
Comparison of the categorical variables (among 
category comparison) was done by using Chi-Square 
test. 
 
RESULTS & DISCUSSION 

The present study has been conducted on 300 
PCOD women attending in OPD of R.N.T. medical 
college & associated group of hospitals, Udaipur and 
Geetanjali medical college & hospital, Udaipur. The 
results have been compared with 200 age and matched 
health women. All subjects were taken in the age group 
of fertile age 18-40 years. 
 

http://saspublisher.com/sjams/


 

Renu Sharma et al., Sch. J. App. Med. Sci., Sep 2017; 5(9C):3702-3713 

Available online at http://saspublisher.com/sjams/    3704 

 

 

             Clinical data of all groups were collected via a 
questionnaire supplemented with an interview & were 
subjected to: 
 
1. Verbal consent has been taken from patient after 

explaining the aim of the study. 
2. History 

 Marital status or single 
 Education - awareness about PCOD & its 

consequences. 
 Socioeconomic status- life style & diet 

(veg/non-veg/fastfood/junk food) behaviour of 
subjects  

 Menstrual history- to determine the period of 
cycle relate with PCOD symptoms 

 Past history-to know the no of children and 
any type of history of Diabetes, Hypertension 

 Family history- family history of poly cystic 
ovary disease. 

 Hirsutism- to examine for excessive male hair 
pattern in females.  
 

3. General Examination 
 Blood pressure (systolic and Diastolic) – 

measured in semi recumbent position. Two 
blood pressure recording 4 hours apart have 
been obtained. 

 Body mass index (BMI) – equals to weight in 
kilograms devided by th square of the height in 
meters. 

 
BMI = (Weight in KG) / (Height in meters)2 

 

 Abdominal examination – to determine any 
metabolic syndrome and inflammation. 

 Hirsuism examination (F-G score) - When 
evaluating a woman with hirsutism, the 
Ferriman–Gallwey (FG) score is a simple and 

commonly used method to quantify hair 
growth. This method evaluates nine androgen 
sensitive sites and grades them from 0 to 4. 
Scores between 8 and 15 are usually 
considered to be mild hirsutism, whereas 
scores greater than 25 indicate severe 
hirsutism. Some limitations of this scoring 
system include: (a) the variation in hair growth 
between different ethnic groups; (b) failure to 
account for regional hirsutism; and (c) the fact 
that many women may have treated their 
excessive hair growth with cosmetic measures, 
such as chemical depilatories, electrolysis, 
laser therapy, etc. 

 
Ferriman-Gallway (F-G) score 

This is the established and most prevalent 
system of measuring hirsutism. It was introduced in 
1961.  The scorecard of every body part analyzed began 
from 0 (zero terminal hairs) to 4 (massive terminal hair 
growth or frankly hirsute) and the numbers are added 
up to a maximum count of 36. The survey also 
suggested that hair production over the forearm and 
lower leg were less androgen receptive. This was an 
important finding since androgen is the main hormone 
that determines terminal hair production and its 
dysfunction is one of the main causes of hirsutism. 
Excluding the other nine body parts, 4.3% of patients 
evaluated registered a count of greater than 7. Hence, 
the experts conducting the study concluded that a score 
of 8 or more suggests hirsutism. Later there have been 
various modifications of the method. Some have been 
based on the analysis of hair production preferentially 
in the sideburn region, lower jaw, and upper neck, or 
perineal region and this has led to new measurement 
processes. Based on this score pattern and other clinical 
tests, hirsutism can be evaluated as mild, moderate or 
severe.  DM Ferriman, JD Gallwey[4].
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Fig: The Modified Ferriman- Gallway scoring system [4] 

 
Gynecological Ultrasonography 

To determine condition of uterus and ovary 
whether normal or immature follicles as a form of poly 
cyst, their numbers, size and volume, specifically 
looking for small ovarian follicles. These are believed 
to be the result of disturbed ovarian function with failed 
ovulation, reflected by the infrequent or absent 

menstruation that is typical of the condition. In a normal 
menstrual cycle, one egg is released from a dominant 
follicle - essentially a cyst that bursts to release the egg. 
After ovulation the follicle remnant is transformed into 
a progesterone-producing corpus luteum, which shrinks 
and disappears after approximately 12–14 days. 

 
Table-1: Age wise distribution of participants 

 GROUP Total 
Control Cases 

AGE (in years) <20 Count 25 38 63 
% within GROUP 12.5% 12.7% 12.6% 

21-30 Count 158 185 343 
% within GROUP 79.0% 61.7% 68.6% 

31-40 Count 17 77 94 
% within GROUP 8.5% 25.7% 18.8% 

Total Count 200 300 500 
% within GROUP 100.0% 100.0% 100.0% 

 
Table-2: Comparison of weight between case and control group 

 GROUP Total 
Control Cases 

WEIGHT <55 KG Count 189 130 319 
% within GROUP 94.5% 43.3% 63.8% 

56-65 KG Count 11 121 132 
% within GROUP 5.5% 40.3% 26.4% 

66-86 KG Count 0 49 49 
% within GROUP 0.0% 16.3% 9.8% 

Total Count 200 300 500 
% within GROUP 100.0% 100.0% 100.0% 
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Table-3: Comparison of waste hip(W/H) ratio between case and control group 
 GROUP Total 

Control Cases 
W/H RATIO <0.85 Count 191 94 285 

% within GROUP 95.5% 31.3% 57.0% 
0.86-0.95 Count 9 172 181 

% within GROUP 4.5% 57.3% 36.2% 
>0.95 Count 0 34 34 

% within GROUP 0.0% 11.3% 6.8% 
Total Count 200 300 500 

% within GROUP 100.0% 100.0% 100.0% 
 

Table-4: Comparison of BMI between case and control group 
 GROUP Total 

Control Cases 
BMI <25 Count 200 244 444 

% within GROUP 100.0% 81.3% 88.8% 
26-30 Count 0 41 41 

% within GROUP 0.0% 13.7% 8.2% 
>30 Count 0 15 15 

% within GROUP 0.0% 5.0% 3.0% 
Total Count 200 300 500 

% within GROUP 100.0% 100.0% 100.0% 
 

Table-4A: Distribution of obese participants based on BMI 
 GROUP Total 

Control Cases 
OBESE CLI. OB. Count 0 16 16 

% within GROUP 0.0% 5.3% 3.2% 
MOR.OB. Count 0 3 3 

% within GROUP 0.0% 1.0% 0.6% 
NO Count 200 240 440 

% within GROUP 100.0% 80.0% 88.0% 
OBESE Count 0 41 41 

% within GROUP 0.0% 13.7% 8.2% 
Total Count 200 300 500 

% within GROUP 100.0% 100.0% 100.0% 
 

Table-5: Comparison of Marital status between case and control group 
 GROUP Total 

Control Cases 
M.STATUS M Count 57 122 179 

% within GROUP 28.5% 40.7% 35.8% 
M* Count 43 65 108 

% within GROUP 21.5% 21.7% 21.6% 
M** Count 16 10 26 

% within GROUP 8.0% 3.3% 5.2% 
M*** Count 2 3 5 

% within GROUP 1.0% 1.0% 1.0% 
S Count 82 100 182 

% within GROUP 41.0% 33.3% 36.4% 
Total Count 200 300 500 

% within GROUP 100.0% 100.0% 100.0% 
(M: Married,M*: Married having one child,M**: Married having two child,M***: Married having three child) 

 

http://saspublisher.com/sjams/


 

Renu Sharma et al., Sch. J. App. Med. Sci., Sep 2017; 5(9C):3702-3713 

Available online at http://saspublisher.com/sjams/    3707 

 

 

Table-6: Comparison based on menstrual cycle history between case and control group 
 GROUP Total 

Control Cases 
M.H./CYCL
E 

<5 Count 0 22 22 
% within GROUP 0.0% 7.3% 4.4% 

5-9 Count 0 277 277 
% within GROUP 0.0% 92.3% 55.4% 

>=10 Count 200 1 201 
% within GROUP 100.0% 0.3% 40.2% 

Total Count 200 300 500 
% within GROUP 100.0% 100.0% 100.0% 

 
Table-7: Showing Hirsutism status of Case group 

TOTAL 
COUNTS 

 
           HIRSUTISM 
Counts                   valid % 

 
      NON HIRSUTISM 
Counts                    valid % 

Cases  
(300) 

 
160 

 
53% 

 
140 

 
47% 

 

Table-8: Comparison of various biochemical parameters between case and control group 

parameter Group N Mean ± SD p-value 
FBS(mg/dl) Case 300 106.7 ±  19.4 <0.001 

Control 200 96.12±  17.03 
S.choletsterol(mg/dl) Case 300 189.1±  45.47 <0.001 

Control 200 157.49±  23.80 
S.Triglyceride(mg/dl) Case 300 160.69 ± 36.98 0.025 

Control 200 154.62 ± 23.42 
S.HDL(mg/dl) Case 300 40.24 ± 6.30 0.006 

Control 200 38.66±  6.25 
S.LDL(mg/dl) Case 300 116.95±  42 <0.001 

Control 200 87.98 ± 22.27 
S.VLDL(mg/dl) Case 300 32.0 ± 7.32 0.032 

Control 200 30.84 ± 4.72 
 

Table-9: Comparison of level of various endocrinal hormonal status between case and control group 
parameter Group N Mean  SD p-value 
S.LH(µIU/ml) Case 300 147.12 ± 39.13 <0.001 

Control 200 90.86 ±  43.62 
S.FSH(µIU/ml) Case 300 76.42 ±  45.67 <0.001 

Control 200 22.22 ±  17.11 
S. Testosterone(ng/ml) Case 300 13.82 ±  6.38 <0.001 

Control 200 2.67 ±  1.48 
S.Estradiol(pg/ml) Case 300 235.3±90.29 <0.001 

Control 200 60.9±19.69 
S. Progesteron(ng/ml) Case 300 2.58±3.13 0.001 

Control 200 1.72±2.26 
S. Insulin(U/ML) Case 300 15.52  ± 6.29 <0.001 

Control 200 7.44±  2.04 
HOMA IR Case 300 75.45±  41.15 <0.001 

Control 200 31.83±  10.69 
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Table-10: Results of thyroid hormone and prolactin in case group 
Parameter Number(n) Result(Mean±SD) 
S.TSH(µIU/ml)  300 1.22±6.8 
S.T3(nmol/l) 300 2.18±0.57 
S.T4(nmol/l) 300 134.06±30.53 
S.Prolactin(μIU/Ml) 300 228.08±11.5 

 
Table-11: Comparison between ‘vegeterian diets with fastfood(FF) eaters & nonvegetarian diets with fast food 

eaters’ in hyperglycemic cases (Total:  74 / 300 Cases) 
S.NO. COUNTS 51 23 

PARAMETERS Veg + FF in HG/DM 
Mean 

Nonveg + FF in HG/DM 
Mean 

1. Fasting Blood sugar      (mg/dl) 134 126 
2. UREA (mg/dl) 25 24.7 
3. CREATININE (mg/dl) 0.6 0.57 
4. TG  (mg/dl) 190 190 
5. TC (mg/dl) 224 216 
6. HDL (mg/dl) 39 38 
7. LDL (mg/dl) 148 140 
8. VLDL (mg/dl) 38 38 
9. LH  (µIU/ml) 149 152 
10. FSH   (µIU/ml)  91 83.6 
11. TESTOSTERONE(ng/ml) 16.6 13.5 
12. INSULIN(U/ml) 19 16.3 
13. ESTROGEN (pg/ml) 255.6 224.6 
14. PROGESTERONE(ng/ml) 1.53 1.66 
15. HOMA-IR 116 93 

 
Table-12: Hyperglycemic /Diabetes mellitus case with obesity and without obesity (Total:  74 / 300 Cases) 

S.NO. COUNTS 45 29 
 
PARAMETERS 

HG/DM WITHOUT OBESITY 
Mean 

HG/DM WITH OBESITY 
Mean 

1. Fasting Blood sugar (mg/dl) 125 142 
2. UREA(mg/dl) 24 26 
3. CREATININE(mg/dl) 0.58 0.62 
4. TG (mg/dl) 178 209 
5. TC  (mg/dl) 201 254 
6. HDL (mg/dl) 41 37 
7. LDL (mg/dl) 126 176 
8. VLDL  (mg/dl) 35 42 
 9. LH   (µIU/ml)  143 163 
10. FSH  (µIU/ml)  76 109 
11. TESTOSTERONE(ng/ml) 13.7 19 
12. INSULIN (U/ml) 17 20 
13. ESTROGEN (pg/ml) 229 273 
14. PROGESTERONE(ng/ml) 1.74 1.32 
15. HOMA-IR 98 127 
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Table-13: Comparison of different groups of ‘oligomennrohea (o/m), o/m with & without Hirsutism’ among case 

(TOTAL: 268/300 CASES) 
S.N
O. 

COUNTS 
 

268 148 120 

 
PARAMETERS 

OLIGOMENNROH
EA (OM) 

Mean 

OM WITH 
HIRSUTISM 

Mean 

OM WITHOUT 
HIRSUTISM 

Mean 
1. Fasting Blood sugar(mg/dl) 107 109 105 
2. UREA (mg/dl) 25 25 25 
3. CREATININE(mg/dl) 0.58 0.57 0.59 
4. TG  (mg/dl) 161 165 155 
5. TC  (mg/dl) 190 198 181 
6. HDL (mg/dl) 40 40 41 
7. LDL (mg/dl) 118 125 109 
8. VLDL (mg/dl) 32 33 31 
9. LH (µIU/ml)  147 151 143 
10. FSH (µIU/ml) 77 81 73 
11. TESTOSTERONE(ng/ml) 14 15 13.5 
12. INSULIN    (U/ml) 16.2 17 15 
13. ESTROGEN (pg/ml) 237 240 232 
14. PROGESTERONE (ng/ml) 1.73 1.64 1.9 
15. HOMA-IR 79 84 72.6 
 

 
Graph-1: Graphical presentation of Comparison between ‘vegeterian diets with fastfood(FF) eaters 

&   nonvegetarian diets with fast food eaters’ in hyperglycemic cases (table 11) 
 

 
Graph-2: Graphical presentation of Hyperglycemic /Diabetes mellitus case with obesity and without obesity. 

Table-12 
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Graph-3: Comparison of different groups of ‘oligomennrohea (o/m), o/m with & without       

Hirsutism’ among case (TOTAL: 268/300 CASES) (Table-13) 
 

              Table-14: Comparison of different type of ‘obesity’ among cases (one way anova) 
S.N
O. 

 COUNTS 
 

240 41 16 3 Df2 
(welch)
/ 
Anova 

 

 
PARAMETE
RS 

Non Obese 
 
Mean       SD 

Obese 
 
Mean      SD 

Clinical Ob. 
 
Mean     SD 

Morbid Ob. 
 
Mean     SD 

   P 
VALU
E  

1. 
 

FBS(mg/dl) 103.3 15.10 115.1 23.52 134.5 35.35 108.3 10.40 8.87 0.014 

2. 
 

UREA     
(mg/dl) 

24.8 5.56 25.5 6.16 26.4 7.0 26.3 0.57 0.557 0.644 

3. 
 

CREATININE 
(mg/dl) 

0.58 0.21 0.55 0.25 0.61 0.33 0.5 0.05 0.14 0.932 

4. TG   (mg/dl) 153.3 29.96 177.7 40.34 214.5 49.0 225 70.0 8.58 0.002 
5. TC   (mg/dl) 176.9 36.64 222.6 36.98 270.6 47.22 270 28.93 49.88 <0.001 
6. HDL(mg/dl) 40.77 6.15 38.31 6.49 37.1 5.11 40.6 14.15 8.70 0.075 
7. LDL(mg/dl) 105.7 34.27 148.4 33.3 190.9 45.68 184.3 18.34 47.50 <0.001 
8. VLDL (mg/dl) 30.6 5.98 34.9 7.74 42.5 10.29 45 14.0 8.58 0.004 
9. LH(µIU/ml) 145.6 38.0 147.9 47.9 165.1 25.88 158.3 41.63 1.33 0.264 
10. FSH(µIU/ml) 74.1 42.67 79 56.98 95.9 49.10 120.6 67.0 8.65 0.332 
11.  INSULIN 

(U/ml) 
15.9 6.0 15.18 5.86 20 8.74 17.03 7.95 3.56 0.015 

12. TESTOSTER
ONE (ng/ml) 

13.6 6.0 13.55 6.17 18.23 10.0 16.96 7.46 8.68 0.304 

13. ESTROGEN(p
g/ml) 

234.5 87.62 224.2 89.46 298 104.8 151 118.0 3.77 0.011 

14. PROGESTER
ONE (ng/ml) 

1.63 2.11 1.77 2.11 1.81 3.0 6.3 6.13 8.61 0.006 

 
 Comparison of the fasting basal sugar (FBS) 

between the two groups shows that FBS is higher 
(mean value = 106.7 ± 19.49) in Cases group than 
Controls (mean value = 96.1 ± 17.0.(Table 8) 

 Comparison of the Triglyceride (TG) between two 
groups shows that TG is higher (mean value = 
160.6 ± 36.98) than Controls (mean value = 154.6 
± 23.42). Comparison of Total Cholesterol (TC) 
between two groups shows that TC is higher 
(mean value = 189.1 ± 45.47) in Cases than 
Controls.(Table 8) 

 Comparison of the luteinizing hormone (LH) 
between two groups shows that LH is higher 
(mean value 147 ± 39) in Cases than Controls 
(mean value = 90.8 ± 43.6). (Table 9) 

 Comparison of the follicular stimulating hormone 
(FSH) between two groups shows that FSH is 
higher (mean value 76.4 ± 45.6) in Cases than 
Controls (mean value = 22.2 ± 17.1). (Table 9) 

 Testosterone is higher (mean value 13 ± 6.3) in 
Cases than Controls (mean value = 2.67 ± 1.4). 
(Table 9) 
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 Insulin hormone is higher (mean value 15.5 ± 6.2) 
in Cases than Controls (mean value = 7.4 ± 2.0). 
(Table 9) 

 Estradiol   is higher (mean value 235 ± 90.2) in 
Cases than Controls (mean value = 60.9 ± 19.6). 
(Table 9) 

 Progesterone is higher (mean value 2.58 ± 3.1) in 
Controls than Cases (mean value = 1.72 ± 2.2). 
(Table 9)    

 

 
Graph-4 & 5: correlation of estradiol & testosterone; correlation of Estradiol & progesterone 

 
Comparison of various parameters in different 
group’s categories among hyperglycemic/ diabetes 

mellitus cases 
 In study there is comparison between 

vegetarian diets with fast food eaters and 
Nonvegetarian diets with fast food eaters in 
hyperglycaemic 74 cases out of 300 PCOD 
women cases. All parameters are higher in veg 
with FF eaters. Progesterone ng/ml mean 
values are 1.53 & 1.66 (lower in veg eaters) in 
hyperglyemic/DM women.(Table 11 & graph 
1) 

 In study there is comparison between Without 
Obesity &With Obesity in 
hyperglycaemic/DM 74 cases out of 300 
PCOD women cases. All parameters are higher 
in Hyperglyemic /DM with obesity group. 
Progesterone ng/ml mean values are 1.74 & 
1.32 (lower in Hyperglyemic /DM with obesity 
group) in women. (Table 12 & graph 2). 

 In study there is comparison among different 
groups of Oligomennrohea (O/M), O/M with 
Hirsutism & O/M without Hirsutism in 268 
cases out of 300 PCOD women cases. All 
parameters are higher in O/M with Hirsutism 
group compare to O/M without Hirsutism 
group. Progesterone ng/ml mean values are 
1.73, 1.64 & 1.9 (lower in O/M with Hirsutism 
group) in women (Table 13 & graph 3). 

 
Dunaif et al. said that in teenagers, 

abnormalities in glucose metabolism manifest prior to 
dyslipidemia, suggesting that assessment of glucose 
metabolism is even more important in younger women. 

DM is diagnosed by an 8 h fasting plasma glucose ≥ 

126 mg/dL, 2 h glucose value ≥ 200 mg/dL after oral 
glucose tolerance test (OGTT) or random glucose ≥ 200 

mg/dL with symptoms of DM confirmed by either 
fasting plasma glucose or OGTT.  The prevalence of 
IGT in obese adolescents is surprisingly as high as 15%. 
It's interesting that despite all the research into PCOS, 
the exact relationship between the condition and weight 
gain (or loss) is unclear. But being overweight, and 
especially increased abdominal fat, seems to be a strong 
predictor of having other hormonal problems – such as 
raised male hormones and tendencies to having diabetes 

[5, 6]. 

 
Dahlgren E. et al. study, women with PCOS 

present a more atherogenic lipid profile with elevations 
of serum triglycerides (TG) and reductions of serum 
high density lipoprotein (HDL) cholesterol 
concentrations and are at a greater risk of 
cardiovascular diseases compared with age-matched 
control subjects. These clustering risk factors associated 
with PCOS emphasize the importance of studies to 
distinguish between metabolic and hormonal alterations 
which are related to PCOS or to obesity [7, 8].  

 

Mckenna et al. Moghetti et al. & Hammami et 
al., Most studies have shown hypersecretion of adrenal 
hormones in PCOS subjects compared with healthy 
women, but the mechanism of this hypersecretion is not 
well understood. Possible explanations include 
hypersensitivity of the adrenal gland to 
adrenocorticotrophic hormone (ACTH) stimulation, 
conjugated hypersecretion from the ovary and the 
adrenals, dysregulation of steroid synthesis enzymes 
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such as 11β-hydroxysteroid dehydrogenase (11β-HSD) 
and hyperstimulation of cytochrome P450c-17α activity 
in the adrenal glands as a result of hyperinsulinaemia in 
these patients[9-14,15]. 

 
Acien P et al. & Jayagopal V et al. studies 

show that obese (compared to lean) PCOS women tend 
to have a higher degree of IR. Correlation between 
hyperandrogenism and IR is significant in many studies 
but not as significant as the link between insulin 
abnormalities and obesity. PCOS women demonstrate 
greater variation in insulin parameters compared to 
controls, independent of weight. Some human data 
shows a high degree of correlation between 
hyperandrogenism and IR. The relationship between 
hyperandrogenism and IR seem to differ between PCOS 
and non-PCOS women [16-19]. 

 
Unfer et al. & Gluck et al. studies said that the 

ratio of LH (Luteinizing hormone) to FSH (Follicle 
stimulating hormone) is greater than 1:1 (sometimes 
more than 3:1), as tested on Day 3 of the menstrual 
cycle. The pattern is not very specific and was present 
in less than 50% in one study [20,21]. 

 
  Knochenhaur ES et al. Asuncion M et al. studies 
show women presenting with menstrual dysfunction 
and hirsutism, 86% (and 68% of women with hirsutism 
but apparent eumenorrhea) had PCOS. Alternatively, in 
this populational study only 8% of patients with 
menstrual dysfunction alone (i.e. without hirsutism) had 
PCOS, raising questions regarding the high proportion 
of PCOS suggested affecting women with 
oligoovulatory infertility. Prevalence rate of reported 
menstrual dysfunction in our population was 22.8%. 
The incidence of oligomenorrhea (14.6%; 28 of 192) in 
the studied population may be overestimated because of 
the definition we used, i.e. less than 8 cycle/yr; this 
definition was also used in the recent study by 
Knochenhauer et al. H/A was confirmed in 6.77% of 
the examined women with oligomenorrhea or 
oligomenorrhea and hirsutism [21]. 

 
Hull MG et al. population, 74% of women 

with hirsutism were estimated to suffer from PCOS, and 
76% (20.1 of 26.5) of women diagnosed with PCOS 
demonstrated hirsutism, consistent with our findings in 
studies of women seeking care for hirsutism [22]. 

 
The study demonstrates that there is a 

relationship between the degree of hormonal 
abnormality and the menstrual irregularities and 
hirsutism in women with PCOS suggesting that there 
may be a progressive nature to the syndrome. 

 
One of the important etiologic factors in acne 

is an increase in sebaceous gland activity, which is 
androgen dependent. Acne is a common manifestation 

of hyperandrogenemia. Therefore, acne may not only 
cause cosmetic concern but may also be a sign of 
underlying disease. In females, the most common cause 
of hyperandrogenemia is polycystic ovary syndrome 
(PCOS). 
 
CONCLUSION 

Obesity is a common finding in PCOS and 
aggravates many of its reproductive and metabolic 
features. The relationship between PCOS and obesity is 
complex, not well understood, and most likely involves 
interaction of genetic and environmental factors. Insulin 
resistance and weight gain are two contributing factors 
to PCOS. Insulin resistance typically causes the body to 
produce more insulin than normal (hyperinsulinemia). 
Higher levels of insulin can then cause ovaries to 
produce too much testosterone which can impair normal 
ovulation from occurring and further leads to metabolic 
syndrome in PCOD women with symptoms of 
Hirsutism, Oligomennrohea and acne. 
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Abstract  Original Research Article 
 

Background: Polycystic ovary syndrome (PCOS) is a complex endocrine disorder affecting 5–10 % of women of 
reproductive age. It generally manifests with oligo/anovulatory cycles, hirsutism and polycystic ovaries, together with 
a considerable prevalence of insulin resistance. Objectives: The objective of the study is to establish correlation among 
testosterone, insulin, FSH, LH and lipid profile among the women with polycystic ovary syndrome (PCOS), in order 
to evaluate their diagnostic and prognostic significance. Methodology: This study includes total 300 female 
participants of age Group between 18-40 year of age. They were divided in to two groups. Group 1(n=150) includes 
women having PCOD and Group 2(n=150) is control Group. Fasting Blood samples were obtained from all 
participants to measure Blood sugar, Lipid Profile insulin, HOMA-IR, Testosteron, FSH, LH and Prolactine. Result: 
The Mean level of S.Testosteron, S.FSH, S.LH, S.Prolactine and HOMA-IR Fasting Blood sugar, S.cholesterol, S, and 
Triglyceride S.Insulin is found to be Lower Control Group as compared to PCOD group and difference among them 
found to be statically significant. Conclusion: From our study I would like to conclude that a PCOS, as a syndrome, 
has got multiple components including reproductive, metabolic and hormonal, with long-term health concerns that 
cross the life span. Moreover, PCOS patients have a higher risk of metabolic and cardiovascular diseases and their 
related morbidity, if compared to the general population. 
Key words: PCOD, Insulin, HOMA-IR, Testosteron, FSH, LH, Prolactine. 

Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 
 

INTRODUCTION 
Polycystic ovary syndrome (PCOS) is the most 

common endocrine disorder in women and major cause 
of anovulatory infertility. PCOS patients can present a 
wide range of signs and symptoms, which make 
difficult the precise grading of the condition. Diagnosis 
of PCOS is currently based on the criteria of the 
ESRHE/ASRM Rotterdam consensus meeting in 2003 
[1], which broadened the previous NIH classification of 
1990 [2]. It based on at least two of the following 
features: oligo-anovulation, hyperandrogenism and 
polycystic ovaries by ultrasound [1]. In 2006, the 
Androgen Excess Society (AES) set up a committee of 
experts to review all the data published on PCOS for the 
purpose of simplifying diagnosis [3]. The AES criteria 
require clinical and/or biochemical hyperandrogenism 
simultaneously with oligo/anovulation and 
ultrasonographic evidence of polycystic ovaries.  

 
There is increasing evidence suggesting that 

PCOS affects the whole life of a woman, can begin in 
utero in genetically predisposed subjects, it manifests 
clinically at puberty, continues during the reproductive 

years. It can also expose patients to increased risk of 
cardiovascular disease, hypertension, diabetes and other 
metabolic complications, especially after menopause 
[4]. During the fertile period it may cause anovulatory 
infertility and could be associated with increased 
prevalence of gestational complications, such as 
miscarriage, gestational diabetes and preeclampsia [5]. 
Early diagnosis is therefore crucial by enabling close 
follow-up and in an attempt to reduce the risk of such 
complications. 

 
Therefore, the present investigations will be 

carried out to assess testosterone, LH, FSH & insulin 
hormones level, HOMA-IR level. Subsequently regular 
assessing of sugar glucose, lipid profile and differential 
diagnosis of prolactin (PRL) in clinical biochemistry 
laboratory is important to monitor & study the effect of 
these parameters among normal and polycystic ovary 
Syndrome (PCOS) women & its adverse consequences. 
 

MATERIAL & METHOD 
This prospective study was conducted at 

Department of Biochemistry and Department of 
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Obstetrics & Gynaecology, Geetanjali Medical College 
& Hospital, Udaipur, Rajasthan, India from June 2012-
Dec 2013. A total of 300 subjects of age group between 
18-40 years belonging to both normal & polycystic 
ovary syndrome will be classified as: 
 
Group-1:150 women with PCOD (Cases) of polycystic 
ovary disease will be taken. 
Group-2:150 normal women will be taken as control for 
these parameters. 
 

All PCOD women & controls were underwent 
a complete history and physical examination. Women 
with PCOD should be interviewed of their name, 
address, age, socio-economic status, and menstrual 
history, age of menarche, education level and family 
history of PCOD. All women were gone through 
gynaecological ultrasonography to determine their 
uterus and ovaried condition. 
 
Inclusion Criteria 

Women with PCOD are attending outdoor 
OPD of the hospital, first time diagnosed PCOD, 
Diagnosed polycystic ovarian syndrome, age ranging 
from 18-40 years.  

 
Women with PCOD Willing to have physical 

examinations like Weight, Height, BMI, W/H ratio, 
Blood Pressure, Hirsutism, Acne, Dark patches, 
Virilization, Ultra sonography etc. 

 
Polycystic ovary syndrome (PCOS) associated 

with Diabetes,obesity, Cardiovascular disorders. 
Irregular menstrual disorder and anovulation, Hirsutism 
& Acne symptoms. 
 
Exclusion Criteria 

Women with diagnosed adrenal hyperplasia, 
androgen secreting neoplasm, other pituitary 
(acromegaly) and adrenal disorders like Cushing 
syndrome, Virilizing adrenal or ovarian neoplasm, 
hyperprolactinemia and other infertility cause, Thyroid 
hormone related infertility, Women having history of 
smoking, taking alcohol or tobacco chewing, Any other 
type of gynaecologic complications except related with 
Polycystic ovary syndrome (PCOS) will be excluded 
from the study. 

Fasting 10 ml venous blood samples were 
obtained from all participants and collected it in to 
fluoride and plain vaccutainer. An Uniq ID number was 
given to each sample to hidden the identity of 
participants. All samples were centrifugated at 3000 
RPM for a period of 10 minutes to obtain a Plasma and 
serum. 

 
Blood Glucose (FBS) measured by GOD POD 

method and lipid profile (S. Cholesterol, Triglyceride, 
HDL, VLDL, LDL) measured by enzymatic 
colorimetric method from all samples. 

 
Fasting Insulin level estimation was done by 

enzyme linked immune assay (ELISA) method based 
electrochemilumnescence and HOMA-IR will be 
estimated by calculation (fasting sugar×fasting 
insulin/22.5). 

 
Various Endocrinal Hormones like 

testosterone, LH, FSH, Insulin and Prolactine was 
measured by enzyme linked immune assay (ELISA) 
method based on electrochemilumnescence from all 
samples. 

 
After assessing all the values, Mean, Standard 

deviation of all subjects & parameters were analysed. 
Statistical analysis was performed with SPSS software. 
Comparison between cases and with control is done by 
independent student’s t test. By using‘t’ values now P 

value is less than 0.05 (P value < 0.05), it is significant. 
Comparison of the categorical variables (among 
category comparison) was done by using Chi-Square 
test. 
 

RESULTS & DISCUSSION 
Infertility, hirsutism, and oligomenorrhea were 

more common among the subjects with PCOS, but there 
was a considerable spontaneous restitution of cyclic 
regularity with time. Women with PCOS were more 
often hysterectomized and entered menopause later 
compared with referents. The hormone data show a 
typical profile for PCOS. Compared with referents 
women with PCOS showed marked increase in 
prevalence of central obesity, higher basal 
serum insulin concentrations, and a higher prevalence 
of diabetes mellitus and hypertension [65]. 

 
Table-1: Age wise distribution of participants 

Group Number(n) Mean Age(Yr) 
Group 1(PCOD ) 150 1. 26.30 ± 5.0 
Group 2(Control) 150 24.50 ± 4.13 

 
Table-2: Location wise distribution of participants 

Location Group 1(PCOD ) Group 2(Control) 
Rural 57(38%) 36(36%) 
Urban 93(62%) 64(64%) 
           Total 150(100%) 150(100%) 

 

http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22Infertility%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0042697
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22central%20obesity%22
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Table-3: Comparison of weight between case and control group 
Group Number(n) Mean wt (kg) 
Group 1(PCOD ) 150 58.91 ± 5.24  
Group 2(Control) 150 48.36 ± 5.8  

 
Table-4: Comparison of waste hip(W/H) ratio between case and control group 

Group Number(n) Mean W/H ratio 
Group 1(PCOD ) 150 0.84 ± 0.13 
Group 2(Control) 150 0.79 ± 0.05 

 
Table-5: Comparison of BMI between case and control group 

Group Number(n) Mean BMI 
Group 1(PCOD ) 150 23.70 ± 2.73 
Group 2(Control) 150 18.72 ± 2.41 

 
Table-6: Comparison of Marital status between case and control group 

Group Number(n) Married single 
Group 1(PCOD ) 150 100(66.7%) 50(33.3%) 
Group 2(Control) 150 59 (39%) 91(61%) 

 
Table-7: Comparison based on menstrual cycle history between case and control group 

 GROUP Total 
Control Cases 

M.H./CYCLE <5 Count 0 11 11 
% within GROUP 0.0% 16.5% 3.66% 

5-9 Count 0 138 138 
% within GROUP 0.0% 92.3% 46% 

>=10 Count 150 1 151 
% within GROUP 100.0% 0.6% 50.33% 

Total Count 150 150 300 
% within GROUP 100.0% 100.0% 100.0% 

 
Table-8: Showing valid Hirsutism status of Case group 

TOTAL 
COUNTS 

           HIRSUTISM 
Counts                   valid % 

      NON HIRSUTISM 
Counts                    valid % 

Cases  
(150) 

80 53% 70 46% 

 
Table-9: Comparison of various biochemical parameters between case and control group 

parameter Group N Mean  SD p-value 
FBS(mg/dl) Case 300 106.7 ±  19.4 <0.001 
 Control 200 96.12 ± 17.03  
S.choletsterol(mg/dl) Case 300 189.1 ± 45.47 <0.001 
 Control 200 157.49 ± 23.80  
S.Triglyceride(mg/dl) Case 300 160.69±  36.98 0.025 
 Control 200 154.62 ± 23.42  
S.HDL(mg/dl) Case 300 40.24 ± 6.30 0.006 
 Control 200 38.66 ± 6.25  
S.LDL(mg/dl) Case 300 116.95 ± 42 <0.001 
 Control 200 87.98 ± 22.27  
S.VLDL(mg/dl) Case 300 32.0±  7.32 0.032 
 Control 200 30.84 ± 4.72  
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Table-10: Comparison of level of various endocrinal hormonal statuses between case and control group 
parameter Group N Mean  SD p-value 
S.LH(µIU/ml)  Case 150 147.12±  39.13 <0.001 
 Control 150 90.86 ±  43.62  
S.FSH(µIU/ml)  Case 150 76.42 ±  45.67 <0.001 
 Control 150 22.22 ±  17.11  
S. Testosteron(ng/ml) Case 150 13.82 ±  6.38 <0.001 
 Control 150 2.67 ±  1.48  
S. Insulin(U/ML) Case 150 15.52 ±  6.29 <0.001 
 Control 150 7.44 ±  2.04  
HOMA-IR Case 150 75.45±  41.15 <0.001 
 Control 150 31.83 ± 10.69  

 

 
Graph-1: Showing Correlation of insulin & HOMA-IR between case and control group 

 
 Comparison of the fasting basal sugar (FBS) 

between the two groups shows that FBS is higher 
(mean value = 106.7 ± 19.49) in Cases group than 
Controls (mean value = 96.1 ± 17.0 (Table 9). 

 Comparison of the Triglyceride (TG) between two 
groups shows that TG is higher (mean value = 
160.6 ± 36.98) than Controls (mean value = 154.6 
± 23.42). Comparison of Total Cholesterol (TC) 
between two groups shows that TC is higher (mean 
value = 189.1 ± 45.47) in Cases than Controls 
(Table 9). 

 Comparison of the luteinizing hormone (LH) 
between two groups shows that LH is higher (mean 
value 147 ± 39) in Cases than Controls (mean value 
= 90.8 ± 43.6) (Table 10). 

 Comparison of the follicular stimulating hormone 
(FSH) between two groups shows that FSH is 
higher (mean value 76.4 ± 45.6) in Cases than 
Controls (mean value = 22.2 ± 17.1) (Table 10). 

 Testosterone is higher (mean value 13 ± 6.3) in 
Cases than Controls (mean value = 2.67 ± 1.4) 
(Table 10). 

 Insulin hormone is higher (mean value 15.5 ± 6.2) 
in Cases than Controls (mean value = 7.4 ± 2.0) 
(Table 10). 

 HOMA-IR is higher (mean value 75 ± 41.1) in 
Cases than Controls (mean value = 31.8 ± 10.6) 
(Table 10). 

 
Although the exact cause of PCOS is 

unknown, it is understood to be a multifactorial 
condition with a genetic component. Approximately 
20–40% of first-degree female relatives of women with 

PCOS go on to develop PCOS themselves, compared to 
estimated 4–6% prevalence in the general population 
[6]. Many women with PCOS have female relatives 
with PCOS, even if it was never diagnosed as with type 
2 diabetes, it is likely that numerous genes each make a 
small contribution to the etiology of PCOS; and recent 
genome-wide association studies have identified 
candidate genes [7-9]. Any underlying genetic 
predisposition is likely complicated by epigenetic and 
environmental factors such as an unhealthy diet and 
lack of physical activity. 

 
Clinically, PCOS may manifest as a mild 

menstrual disorder or a severe disturbance of 
reproductive and metabolic functions [10]. Most visible 
signs are caused by excessive production of insulin or 
androgens. Hirsutism (excess hair growth on the face 
and body) is present in ∼ 70% of women with PCOS 
and is considered to be a good marker for 
hyperandrogenism but should be evaluated 
biochemically. 
 

CONCLUSION 
From our study I would like to conclude that a 

PCOS, as a syndrome, has got multiple components 
including reproductive, metabolic and hormonal, with 
long-term health concerns that cross the life span. 
Moreover, PCOS patients have a higher risk of 
metabolic and cardiovascular diseases and their related 
morbidity, if compared to the general population. 
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Abstract:  

Introduction: 

According to Medical Council of India guidelines, regular periodical examinations shall be 

conducted throughout the course. The question of number of examinations is left to the institution. 

However it is seen that maximum medical institutes in India conduct at least two internal assessment 

(terminal) examinations but doesn’t conduct part completion test.   

Objectives:  

To observe the effectiveness of conducting part completion tests for improvement of academic 

performance in terminal examination and also to take feedback from faculties and students. 

Methods:  

Permission was taken from Institutional Ethical Committee. Five part completion test and one 

terminal examination were conducted. 122 First MBBS students were enrolled. Groups were divided 

according to number of students appeared in part completion tests and terminal examination. 

Feedback was taken using Likert’s Scale. 

Results:  

There were zero students in group I, 6 in group II, 28 in Group III, 69 in group IV and 19 in group V.  

There was increase in percentage of marks from group II to III (8%), group III to IV (15%) and 

group IV to V (24%). There was significant difference in marks among different group (F= 3.76; p < 
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0.01). Comparison of average marks shows highly significant value (Coefficient of Correlation, r = 

0.965916).  

Conclusion: 

Those students who have given more number of part completion tests scored well in terminal 

examination.Faculties and students have agreed that these part completion tests are necessary, will 

give better outcome on performance of terminal examination, and part completion test should be 

incorporated in curriculum. 
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Introduction: 

Biochemistry is one of the basic subjects of medical sciences. A well designed curriculum, 

teaching and learning activities and assessment methods are essential for better academic 

performance of the students1- 3. Medical Council of India (MCI) has placed a lot of emphasis on 

internal assessment examination. According to MCI guidelines, internal assessment shall be on day 

to day assessment including assignments, preparation for seminar, clinical case presentation, 

preparation of clinical case for discussion, clinical case study/problem solving exercise, participation 

in project for health care in the community, proficiency in carrying out a practical or a skill in small 
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research project, multiple choice questions after completion of a system/teaching etc. Regular 

periodical examinations shall be conducted throughout the course. The question of number of 

examinations is left to the institution4. There shall be no less than two internal assessment 

examination in each non clinical department5. However it is seen that maximum medical institute in 

India  conduct at least two internal assessment examinations (terminal or semester examination) but 

doesn’t conduct part completion test. 

Part completion test is a type of formative assessment. It is conducted upon completion of 

small portion of syllabus. The terminal examination is conducted at completion of every term and is a 

mirror image of summative examination and is considered as a rehearsal for that. 

Aims and Objectives: 

Aim: 

To observe the effectiveness of conducting part completion tests in Biochemistry for improvement of 

academic performance in terminal examination. 

Objectives: 

To see the difference in performance of students who have given one or more part completion test 

with the result of their terminal examination. 

To take perception of the students that whether conducting part completion tests has benefited them 

to perform well in terminal examination and to get feedback from faculties of Biochemistry 

department regarding the feasibility of conducting part completion tests. 

Methodology: 

This study was carried out at Department of Biochemistry, Ananta Institute of Medical 

Sciences and Research Centre, Rajsamand, Rajasthan State. The project was of six months 

commencing from the month of October 2018 and was a prospective longitudinal study. This project 

was approved by Institutional Ethical Committee.  A total of 122 students of M.B.B.S. Batch: 2018 -

2019 was included in this study after obtaining their voluntary written informed consent. Twenty 

Eight (28) students were not allowed to appear in the terminal examination due to shortage of 

attendance. Eight faculties of biochemistry department were also included in this study. The study 

included 5 part completion tests of 20 marks each and one terminal examination of 50 marks 
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(Written pattern). The pattern of part completion test was kept similar to that of terminal 

examination.   

 

Inclusion Criteria: 

Those students who have appeared for terminal examination. 

Exclusion Criteria: 

Students who have not appeared in terminal examination. 

Students who have not appeared in at least one part completion test examination.  

 

Hence the study comprised of following groups for comparative analysis: 

Group I: Students appeared in one part completion test and terminal examination. (n = 0) 

Group II: Students appeared in two part completion tests and terminal examination. (n = 6) 

Group III: Students appeared in three part completion tests and terminal examination. (n = 28) 

Group IV: Students appeared in four part completion tests and terminal examination. (n = 69) 

Group V: Students appeared in five part completion tests and terminal examination. (n = 19) 

 

Feedback from faculties of Biochemistry department regarding feasibility of part completion test was 

taken. Faculty has to answer the questions for rating from 1 to 5 (1 = minimum and 5 = maximum: 

Likert Scale). Average Score and Interpretation was drawn after the feedback. 

Q.1. Is all these part completion tests necessary ? 

Q.2. Will be there any better outcome of these part completion tests in terms of performance in 

terminal examination. 

Q.3. Would you think these part completion tests disturbing day to day teaching activities of students 

Q.4. Would you think that these part completion tests are having impact on attendance of student 

Q.5. Would you think this part completion tests to be incorporated as a part of curriculum. 

Perception in terms of feedback from student of M.B.B.S. Batch 2018 - 19 regarding part completion 

tests was taken. Students have to answer the questions for rating from 1 to 5  (1 = minimum and        

5 = maximum: Likert Scale). Average Score and Interpretation was drawn after the perception. 

Q.1. Do you think that these part completion tests necessary? 
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Q.2. Will is there any better outcome of these part completion tests in terms of your performance in 

terminal examination. 

Q.3. Would you think these part completion test disturbing your day to day teaching activities 

Q.4. Would you think that these part completion tests are having impact on your attendance 

Q.5. Would you think this part completion tests to be incorporated as a part of curriculum. 

Statistical Analysis: 

Data was analysed in terms of either increase or decrease in percentage of marks among the groups. 

Statistical analysis was done on SPSS statistical software. P < 0.05 was considered statistically 

significant. Coefficient correlation and ANOVA was applied to see the statistical difference among 

groups.  

Results: 

A total of 122 students out of 150 were enrolled in this study after applying inclusion and exclusion 

criteria. There were zero students in group I, 6 in group II, 28 in Group III, 69 in group IV and 19 in 

group V.  There was increase in percentage of marks from group II to III (8%), group III to IV (15%) 

and group IV to V (24%). (Table 1) By applying ANOVA, it was seen that there was significant 

difference in marks among different groups (F= 3.76; p < 0.01), although there was no significant 

difference between groups. (Table 1) Comparison of average marks between marks of part 

completion test and terminal examination shows highly significant value (Coefficient of Correlation, 

r = 0.965916) (Table 1). Hence we can see that those students who have given more number of part 

completion tests scored well in terminal examination. 

Table 1 : Comparison between groups for terminal examination marks. 

 Group II (n=6) Group III (n=28) Group IV (n=69) Group V (n=19) 

Increase in 
percentage of 
marks 

 

-- 

 

8 % 

 

15 % 

 

24 % 

ANOVA F= 3.76; p < 0.01 (statistically significant among groups) 

Average marks of different groups in terminal examination 

Coefficient of 
Correlation 

r = 0.965916 (highly significant) 
Comparison of average marks of Part Completion test and Terminal 
Examination 

P < 0.05 was considered statistically significant.         Note: Results are not generalized 
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Figure No.1 shows perception from students for part completion test. Students have agreed that these 

part completion tests are necessary and will give better outcome on performance of terminal 

examination and also will have impact on attendance. They also agree that part completion test 

should be incorporated in curriculum. Students also agreed that these part completion tests are 

disturbing day to day teaching activity.  

 

Figure No. 1 

Perception from Students (n = 122) by Likert’s Scale 
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Figure No. 2 shows perception from faculties for part completion test. Faculties have agreed that 

these part completion tests are necessary and will give better outcome on performance of terminal 

examination and also will have impact on attendance. They also agree that part completion test 

should be incorporated in curriculum. However faculties disagreed that these part completion tests 

are disturbing day to day teaching activity. 

 

 

Figure No. 2 

Feedback from faculties (n = 8) by Likert’s Scale6 

Discussion: 

Assessment is driving force for student in learning. Continuous assessment plays a vital role in 

influencing the summative exam performance. Santra et al7 found a strong correlation between 

internal assessment marks and professional exam marks. Karpicke and Roediger8 showed that 

repeated testing produced a large positive effect on long term retention, while repeated studying has 
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no effect. It is universally accepted fact that students are under severe stress and anxiety during 

professional exams as compared to day to day exams. Studies have proven that exam anxiety 

interfere with academic performance9.  

So under these all observations, it was interesting to know whether conducting part completion tests 

will have better outcome in form of performance in terminal examinations. Hence in order to 

improve the internal assessment marks, we have conducted this study to see the effect of written test 

in day to day assessment, presuming that this practice might help students to perform better in 

terminal exams and henceforth in summative exams as well.  

In our study, we have found that, those students who have given more number of part completion 

tests scored well in terminal examination as compared to those who have given less. 

Faculties and students have agreed that these part completion tests are necessary and will give better 

outcome on performance of terminal examination and also will have impact on attendance. They also 

agree that part completion test should be incorporated in curriculum. However students agreed and 

faculties do not agree that these part completion tests are disturbing day to day teaching activity.  
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Abstract  Original Research Article 
 

Background: Polycystic ovary syndrome (PCOS) is a complex endocrine disorder affecting 5–10 % of women of 
reproductive age. It generally manifests with oligo/anovulatory cycles, hirsutism and polycystic ovaries, together with 
a considerable prevalence of insulin resistance. Objectives: The objective of the study is to establish correlation among 
testosterone, insulin, FSH, LH and lipid profile among the women with polycystic ovary syndrome (PCOS), in order 
to evaluate their diagnostic and prognostic significance. Methodology: This study includes total 300 female 
participants of age Group between 18-40 year of age. They were divided in to two groups. Group 1(n=150) includes 
women having PCOD and Group 2(n=150) is control Group. Fasting Blood samples were obtained from all 
participants to measure Blood sugar, Lipid Profile insulin, HOMA-IR, Testosteron, FSH, LH and Prolactine. Result: 
The Mean level of S.Testosteron, S.FSH, S.LH, S.Prolactine and HOMA-IR Fasting Blood sugar, S.cholesterol, S, and 
Triglyceride S.Insulin is found to be Lower Control Group as compared to PCOD group and difference among them 
found to be statically significant. Conclusion: From our study I would like to conclude that a PCOS, as a syndrome, 
has got multiple components including reproductive, metabolic and hormonal, with long-term health concerns that 
cross the life span. Moreover, PCOS patients have a higher risk of metabolic and cardiovascular diseases and their 
related morbidity, if compared to the general population. 
Key words: PCOD, Insulin, HOMA-IR, Testosteron, FSH, LH, Prolactine. 

Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 
 

INTRODUCTION 
Polycystic ovary syndrome (PCOS) is the most 

common endocrine disorder in women and major cause 
of anovulatory infertility. PCOS patients can present a 
wide range of signs and symptoms, which make 
difficult the precise grading of the condition. Diagnosis 
of PCOS is currently based on the criteria of the 
ESRHE/ASRM Rotterdam consensus meeting in 2003 
[1], which broadened the previous NIH classification of 
1990 [2]. It based on at least two of the following 
features: oligo-anovulation, hyperandrogenism and 
polycystic ovaries by ultrasound [1]. In 2006, the 
Androgen Excess Society (AES) set up a committee of 
experts to review all the data published on PCOS for the 
purpose of simplifying diagnosis [3]. The AES criteria 
require clinical and/or biochemical hyperandrogenism 
simultaneously with oligo/anovulation and 
ultrasonographic evidence of polycystic ovaries.  

 
There is increasing evidence suggesting that 

PCOS affects the whole life of a woman, can begin in 
utero in genetically predisposed subjects, it manifests 
clinically at puberty, continues during the reproductive 

years. It can also expose patients to increased risk of 
cardiovascular disease, hypertension, diabetes and other 
metabolic complications, especially after menopause 
[4]. During the fertile period it may cause anovulatory 
infertility and could be associated with increased 
prevalence of gestational complications, such as 
miscarriage, gestational diabetes and preeclampsia [5]. 
Early diagnosis is therefore crucial by enabling close 
follow-up and in an attempt to reduce the risk of such 
complications. 

 
Therefore, the present investigations will be 

carried out to assess testosterone, LH, FSH & insulin 
hormones level, HOMA-IR level. Subsequently regular 
assessing of sugar glucose, lipid profile and differential 
diagnosis of prolactin (PRL) in clinical biochemistry 
laboratory is important to monitor & study the effect of 
these parameters among normal and polycystic ovary 
Syndrome (PCOS) women & its adverse consequences. 
 

MATERIAL & METHOD 
This prospective study was conducted at 

Department of Biochemistry and Department of 

Biochemistry 
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Obstetrics & Gynaecology, Geetanjali Medical College 
& Hospital, Udaipur, Rajasthan, India from June 2012-
Dec 2013. A total of 300 subjects of age group between 
18-40 years belonging to both normal & polycystic 
ovary syndrome will be classified as: 
 
Group-1:150 women with PCOD (Cases) of polycystic 
ovary disease will be taken. 
Group-2:150 normal women will be taken as control for 
these parameters. 
 

All PCOD women & controls were underwent 
a complete history and physical examination. Women 
with PCOD should be interviewed of their name, 
address, age, socio-economic status, and menstrual 
history, age of menarche, education level and family 
history of PCOD. All women were gone through 
gynaecological ultrasonography to determine their 
uterus and ovaried condition. 
 
Inclusion Criteria 

Women with PCOD are attending outdoor 
OPD of the hospital, first time diagnosed PCOD, 
Diagnosed polycystic ovarian syndrome, age ranging 
from 18-40 years.  

 
Women with PCOD Willing to have physical 

examinations like Weight, Height, BMI, W/H ratio, 
Blood Pressure, Hirsutism, Acne, Dark patches, 
Virilization, Ultra sonography etc. 

 
Polycystic ovary syndrome (PCOS) associated 

with Diabetes,obesity, Cardiovascular disorders. 
Irregular menstrual disorder and anovulation, Hirsutism 
& Acne symptoms. 
 
Exclusion Criteria 

Women with diagnosed adrenal hyperplasia, 
androgen secreting neoplasm, other pituitary 
(acromegaly) and adrenal disorders like Cushing 
syndrome, Virilizing adrenal or ovarian neoplasm, 
hyperprolactinemia and other infertility cause, Thyroid 
hormone related infertility, Women having history of 
smoking, taking alcohol or tobacco chewing, Any other 
type of gynaecologic complications except related with 
Polycystic ovary syndrome (PCOS) will be excluded 
from the study. 

Fasting 10 ml venous blood samples were 
obtained from all participants and collected it in to 
fluoride and plain vaccutainer. An Uniq ID number was 
given to each sample to hidden the identity of 
participants. All samples were centrifugated at 3000 
RPM for a period of 10 minutes to obtain a Plasma and 
serum. 

 
Blood Glucose (FBS) measured by GOD POD 

method and lipid profile (S. Cholesterol, Triglyceride, 
HDL, VLDL, LDL) measured by enzymatic 
colorimetric method from all samples. 

 
Fasting Insulin level estimation was done by 

enzyme linked immune assay (ELISA) method based 
electrochemilumnescence and HOMA-IR will be 
estimated by calculation (fasting sugar×fasting 
insulin/22.5). 

 
Various Endocrinal Hormones like 

testosterone, LH, FSH, Insulin and Prolactine was 
measured by enzyme linked immune assay (ELISA) 
method based on electrochemilumnescence from all 
samples. 

 
After assessing all the values, Mean, Standard 

deviation of all subjects & parameters were analysed. 
Statistical analysis was performed with SPSS software. 
Comparison between cases and with control is done by 
independent student’s t test. By using‘t’ values now P 

value is less than 0.05 (P value < 0.05), it is significant. 
Comparison of the categorical variables (among 
category comparison) was done by using Chi-Square 
test. 
 

RESULTS & DISCUSSION 
Infertility, hirsutism, and oligomenorrhea were 

more common among the subjects with PCOS, but there 
was a considerable spontaneous restitution of cyclic 
regularity with time. Women with PCOS were more 
often hysterectomized and entered menopause later 
compared with referents. The hormone data show a 
typical profile for PCOS. Compared with referents 
women with PCOS showed marked increase in 
prevalence of central obesity, higher basal 
serum insulin concentrations, and a higher prevalence 
of diabetes mellitus and hypertension [65]. 

 
Table-1: Age wise distribution of participants 

Group Number(n) Mean Age(Yr) 
Group 1(PCOD ) 150 1. 26.30 ± 5.0 
Group 2(Control) 150 24.50 ± 4.13 

 
Table-2: Location wise distribution of participants 

Location Group 1(PCOD ) Group 2(Control) 
Rural 57(38%) 36(36%) 
Urban 93(62%) 64(64%) 
           Total 150(100%) 150(100%) 

 

http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22Infertility%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0042697
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22central%20obesity%22
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http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22hypertension%22
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Table-3: Comparison of weight between case and control group 
Group Number(n) Mean wt (kg) 
Group 1(PCOD ) 150 58.91 ± 5.24  
Group 2(Control) 150 48.36 ± 5.8  

 
Table-4: Comparison of waste hip(W/H) ratio between case and control group 

Group Number(n) Mean W/H ratio 
Group 1(PCOD ) 150 0.84 ± 0.13 
Group 2(Control) 150 0.79 ± 0.05 

 
Table-5: Comparison of BMI between case and control group 

Group Number(n) Mean BMI 
Group 1(PCOD ) 150 23.70 ± 2.73 
Group 2(Control) 150 18.72 ± 2.41 

 
Table-6: Comparison of Marital status between case and control group 

Group Number(n) Married single 
Group 1(PCOD ) 150 100(66.7%) 50(33.3%) 
Group 2(Control) 150 59 (39%) 91(61%) 

 
Table-7: Comparison based on menstrual cycle history between case and control group 

 GROUP Total 
Control Cases 

M.H./CYCLE <5 Count 0 11 11 
% within GROUP 0.0% 16.5% 3.66% 

5-9 Count 0 138 138 
% within GROUP 0.0% 92.3% 46% 

>=10 Count 150 1 151 
% within GROUP 100.0% 0.6% 50.33% 

Total Count 150 150 300 
% within GROUP 100.0% 100.0% 100.0% 

 
Table-8: Showing valid Hirsutism status of Case group 

TOTAL 
COUNTS 

           HIRSUTISM 
Counts                   valid % 

      NON HIRSUTISM 
Counts                    valid % 

Cases  
(150) 

80 53% 70 46% 

 
Table-9: Comparison of various biochemical parameters between case and control group 

parameter Group N Mean  SD p-value 
FBS(mg/dl) Case 300 106.7 ±  19.4 <0.001 
 Control 200 96.12 ± 17.03  
S.choletsterol(mg/dl) Case 300 189.1 ± 45.47 <0.001 
 Control 200 157.49 ± 23.80  
S.Triglyceride(mg/dl) Case 300 160.69±  36.98 0.025 
 Control 200 154.62 ± 23.42  
S.HDL(mg/dl) Case 300 40.24 ± 6.30 0.006 
 Control 200 38.66 ± 6.25  
S.LDL(mg/dl) Case 300 116.95 ± 42 <0.001 
 Control 200 87.98 ± 22.27  
S.VLDL(mg/dl) Case 300 32.0±  7.32 0.032 
 Control 200 30.84 ± 4.72  
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Table-10: Comparison of level of various endocrinal hormonal statuses between case and control group 
parameter Group N Mean  SD p-value 
S.LH(µIU/ml)  Case 150 147.12±  39.13 <0.001 
 Control 150 90.86 ±  43.62  
S.FSH(µIU/ml)  Case 150 76.42 ±  45.67 <0.001 
 Control 150 22.22 ±  17.11  
S. Testosteron(ng/ml) Case 150 13.82 ±  6.38 <0.001 
 Control 150 2.67 ±  1.48  
S. Insulin(U/ML) Case 150 15.52 ±  6.29 <0.001 
 Control 150 7.44 ±  2.04  
HOMA-IR Case 150 75.45±  41.15 <0.001 
 Control 150 31.83 ± 10.69  

 

 
Graph-1: Showing Correlation of insulin & HOMA-IR between case and control group 

 
 Comparison of the fasting basal sugar (FBS) 

between the two groups shows that FBS is higher 
(mean value = 106.7 ± 19.49) in Cases group than 
Controls (mean value = 96.1 ± 17.0 (Table 9). 

 Comparison of the Triglyceride (TG) between two 
groups shows that TG is higher (mean value = 
160.6 ± 36.98) than Controls (mean value = 154.6 
± 23.42). Comparison of Total Cholesterol (TC) 
between two groups shows that TC is higher (mean 
value = 189.1 ± 45.47) in Cases than Controls 
(Table 9). 

 Comparison of the luteinizing hormone (LH) 
between two groups shows that LH is higher (mean 
value 147 ± 39) in Cases than Controls (mean value 
= 90.8 ± 43.6) (Table 10). 

 Comparison of the follicular stimulating hormone 
(FSH) between two groups shows that FSH is 
higher (mean value 76.4 ± 45.6) in Cases than 
Controls (mean value = 22.2 ± 17.1) (Table 10). 

 Testosterone is higher (mean value 13 ± 6.3) in 
Cases than Controls (mean value = 2.67 ± 1.4) 
(Table 10). 

 Insulin hormone is higher (mean value 15.5 ± 6.2) 
in Cases than Controls (mean value = 7.4 ± 2.0) 
(Table 10). 

 HOMA-IR is higher (mean value 75 ± 41.1) in 
Cases than Controls (mean value = 31.8 ± 10.6) 
(Table 10). 

 
Although the exact cause of PCOS is 

unknown, it is understood to be a multifactorial 
condition with a genetic component. Approximately 
20–40% of first-degree female relatives of women with 

PCOS go on to develop PCOS themselves, compared to 
estimated 4–6% prevalence in the general population 
[6]. Many women with PCOS have female relatives 
with PCOS, even if it was never diagnosed as with type 
2 diabetes, it is likely that numerous genes each make a 
small contribution to the etiology of PCOS; and recent 
genome-wide association studies have identified 
candidate genes [7-9]. Any underlying genetic 
predisposition is likely complicated by epigenetic and 
environmental factors such as an unhealthy diet and 
lack of physical activity. 

 
Clinically, PCOS may manifest as a mild 

menstrual disorder or a severe disturbance of 
reproductive and metabolic functions [10]. Most visible 
signs are caused by excessive production of insulin or 
androgens. Hirsutism (excess hair growth on the face 
and body) is present in ∼ 70% of women with PCOS 
and is considered to be a good marker for 
hyperandrogenism but should be evaluated 
biochemically. 
 

CONCLUSION 
From our study I would like to conclude that a 

PCOS, as a syndrome, has got multiple components 
including reproductive, metabolic and hormonal, with 
long-term health concerns that cross the life span. 
Moreover, PCOS patients have a higher risk of 
metabolic and cardiovascular diseases and their related 
morbidity, if compared to the general population. 
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ABSTRACT  

Background: Scheduled Tribe people being about 8% of the total population in India and 13 per cent of 
total population of Rajasthan form a distinct group compared to other populations and is the most 
underprivileged section of society. The people especially women and adolescent girls are at a higher risk 
of under-nutrition and micronutrient deficiency leading to iron deficiency anemia. A depleted iron status 
may largely affect the thyroid function of tribal females and this still remains unexplored. Materials and 
Methods: The present study conducted in adolescent school going girls of local tribal community. Their 
blood samples were tested for various parameters like hemoglobin, serum iron, iron binding capacity and 
Throtropin stimulating hormone (TSH). Results: The investigation hereby reports anemia in 79.5% of 
girls. Among anaemic 47.05% were mildly anaemic and 22.5% were moderately anaemic and 9.8% of 
the total girls were found to suffer from severe anemia. A significant reduction in iron status confirmed 
anemic conditions due to iron deficiency. Significantly increased TSH levels were observed in moderate 
and severely anemic girls.Conclusion: A reduced iron status may result in clinical or subclinical 
hypothyroidism in adolescent girls. 
 
Keywords: Anemia, Scheduled tribes, adolescent girls, hypothyroidism 

INTRODUCTION: 

The prevalence of anaemia in developing countries is 
relatively high ranging from 33 percent to 75 percent 
(1). In India, anemia is classified as a major public 
health problem as 52% of non pregnant women of 
reproductive age are estimated to suffer from this 
condition (2). Various studies conducted in India 
further confirm the high prevalence of anemia among 
adolescent girls and women due to micronutrient 
deficiency and anaemia trends remain strongly 
correlated with iron-deficiency (3-6). The low dietary 
intake of iron and folic acid coupled with poor bio-

availability of iron is the major factor responsible for 
very high prevalence of anemia in the country (7). 

Scheduled Tribe people constitute about 8% of the 
total population in India and 13 per cent of total 
population of Rajasthan, with varying proportions in 
different states. They live in unique physical, socio-
economic and cultural environment, isolated from 
general population. They form a distinct group 
compared to other populations and is the most 
underprivileged section of society (8). The tribal 
population is at a higher risk of under-nutrition, 
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because of the socio-cultural, socio-economic and 
environmental factors influencing the food intake and 
health seeking behaviour. Iron-deficiency anemia is 
widespread yet the most neglected micronutrient 
deficiency disorder among children, adolescence 
girls, and pregnant women of scheduled tribes (9-11). 

Many studies suggest that hypothyroidism should be 
suspected in patients who have anemia with an 
unknown aetiology.  It has been shown in various 
studies that for adequate functioning of thyroid 
hormone various minerals and trace elements are 
considered to be important. Iron is one of such 
element that is required in metabolism of thyroid 
hormone (12) as it acts as a co-factor in catalyzing 
the activity of some important biological enzymes 
including thyroid peroxidase TPO (13). TPO, a 
membrane bound enzyme is reported to be 
responsible for the oxidation of iodide and binding of 
iodine to tyrosin residue of thyroglobulin (14). A 
lower iron status may decrease the efficiency of TPO 
and thereby affect the overall thyroid hormone 
metabolism (15). 

The female population of tribal community is likely 
at increased risk for iron deficiency, since there is a 
high prevalence of anemia. The effects of depletion 
of iron status may largely affect the thyroid function 
of tribal females and this still remains unexplored. 
The main goal of this study is to better understand the 
relationship between iron status, as measured by 
hemoglobin, serum Iron, total iron binding capacity 
(TIBC) and thyrotropin stimulating hormone in 
adolescent females attending schools. Thus the study 
was conducted to find out the proportion of 
hypothyroidism in both anemic and non-anemic 
school going girls of age group 12-18 years of tribal 
area of Southern Rajasthan specifically Udaipur. Our 
study aims to determine the association between iron 
deficiency anemia and hypothyroidism, if any. 

     MATERIALS AND METHODS: 

Study area : Unfortunately, prevalence of anemia and 
its effect on thyroid function in adolescent school 
going girls of tribal community has been the least 
explored area of research, particularly in Southern 
Rajasthan. This community-based study was 

undertaken to assess the iron deficiency anemia and its 
correlation with hypothyroidism in adolescent school 
going girls of local tribal community residing in 
Udaipur district. 

Informed oral consent was obtained from the 
children’s teachers and families. Ethical approval for 

the study was obtained from the Institutional Ethical 
Committees of Geetanjali University, Udaipur. In the 
first step, subjects who fulfilled all of the inclusion 
criteria were chosen for the study. A total of 102 girls 
of tribal community (with or without iron-deficiency) 
were enrolled from 8th standard to 12th standard.  

 Inclusion criteria:  Adolescent school girls, aged 
12-18years, unmarried, not on hormonal therapy, no 
history of anemia or hypothyroidism, with no history 
of any autoimmune disease, not taking any vitamin or 
iron supplementation were included. 

Exclusion criteria: Male participants, females above 
18 years, married,, females on hormonal therapy, or 
on vitamin or iron supplementation, with a history of 
anemia, hypothyroidism or any other chronic or 
autoimmune disease were excluded. 

 Biochemical analyses: 5 ml fasting venous blood 
samples were drawn from the arm. Blood was 
collected in two different test tubes; 2 ml were placed 
in the EDTA tube for measurement of hemoglobin 
and 3 ml in another tube for determination of serum 
iron, TIBC, thyrotropin stimulating hormone (TSH). 
Anemia was diagnosed according to WHO guidelines 
(16) (Demaeyer, 1985) (Table 1). The quantitative 
measurement of serum iron, and total iron binding 
capacity (TIBC) was performed. Transferrin 
saturation was calculated as follows: (serum 
iron/TIBC) ×100. The quantitative measurement of 
thyroid stimulating hormone (TSH) was done using 
chemiluminescence immunoassay. 

Data analysis: The master chart was prepared by 
using the EXCEL 2007 software. Mean values and 
standard deviations were presented. The data which 
were obtained were analyzed statistically by using 
online student t-test calculator. P value less than 
0.005 was considered as a  
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RESULTS: 

1. Prevalence of anaemia according to the severity of 
anaemia: 

In the present study, of the 102 adolescent girls, 21 
(20.5 %) girls were having normal Hb (>12gms/dl) 
and 81 (79.5%) were anaemic. Among anaemic 48 
(47.05%), were mild anaemic and 23 (22.5%) of the 
girls were moderately anaemic having mean Hb. 10 
(9.8%) of the total girls were found to suffer from 
severe anemia Table 2. 

2. Iron status of anemic and non anemic girls 

There was significant reduction in serum iron level in 
moderately and severely anemic girls as compared to 
that of non anemic girls. No significant correlation 
was observed in mildly anemic girls. Further, a 
signicant increase in all anemic females was observed 
as compared to girls having normal hemoglobin 
levels. Transnerrin saturation percentage less than 
16% depicts iron deficiency, moderately and severely 
anemic girls were found to have severe iron 
deficiency (Table 3). 

3. Correlation of iron deficiency and TSH 

Significantly increased TSH levels were observed in 
moderate and severely anemic girls. There was not 
significant increase in mild anemic girls (Table 3). 

DISCUSSION 

This is the first study report prevalence of anemia 
and its correlation with thyroid dysfunction in 
adolescent school going girls of local tribal 
community of Udaipur. In females, adolescence marks 
the beginning of the menstrual cycle or reproduction. 
Adolescents gain 30% of their adult weight and more 
than 20% of their adult height between 10-19 years, 
which is mentioned as growth spurt (17). Adolescent 
girls are at a high risk for anaemia as there is increased 
iron requirement because of growth and menstrual 
loss. Malnutrition and inadequate nutrition during 
adolescence may result in serious consequences 
throughout the reproductive years of life and beyond 
(18). 

The data from the District Nutrition Project 
(Indian Council of Medical Research)  in 16 districts 
of 11 states of India including Rajasthan, on the 
prevalence of anemia in non-pregnant adolescent girls 
(11-18 years) in year 2002, also demonstrated anemia 
as high as 90.1% out of which 7.1% of the girls were 
reported to suffer from severe anemia i.e. Hemoglobin 
<7 g/dl (19). It has been further reported by Indian 
Institute for Population Sciences and Ministry of 
Health and Family Welfare in 2006, that in India, 98 
percent of adolescent girls have any anemia. Twenty 
two percent of them are mildly anemic, 49 percent are 
moderately anemic and 27 percent are suffering from 
severe anemia. Severely anemic adolescent girls are 
highest among Scheduled Tribes as compared to other 
castes vide DLHS, 2002-2004 (20).  

According to Vyas and Choudhary (2005) 93.7 per 
cent school children were reported to suffer from 
different forms of anaemia confirming high 
prevalence of anaemia in the tribal school children of 
Udaipur region (8). Our study conducted during 
2014-15, in adolescent school going girls of local 
tribal community hereby reports anemias, in the 
studied group of girls upto 79.5%. 47.05% of girls 
were having mild anemia, 22.5% were moderately 
anemic and 9.8% were severely anemic. A very high 
prevalence of anaemia in our study could be 
attributed to lower socio-economic status and 
nutritional deficiencies found in adolescent girls of 
tribal population,  as similar results were reported in 
adolescent girls of certain slum areas (21). Respective 
transfrrin saturation percentages were also observed 
below the normal levels depicting lower iron status. 

Studies have shown that anemia is an indicator of 
poor nutrition and poor health, with major 
consequences on the human health as well as on the 
social and economic development.  

According to the WHO, if the prevalence of anemia 
at the community levels is more than 40%, it should 
be considered as a problem of high magnitude (22) 
The present study thus brings out the fact that the 
problem of anemia is related to a wider population 
than the traditionally considered groups of the non 
pregnant adolescent females. Our study further 
confirmed that the anemia in studied population is 
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due to reduction in iron status. Significant changes in 
TIBC and Serum iron confirmed that anemic 
condition in these females is due to iron deficiency. 

None of studies have yet reported the relationship 
between anemia and thyroid dysfunction in 
adolescent girls in India till date. Though such kind 
of relationship has been demonstrated by Eftekhari 
and coworkers in iron-deficient adolescent Iranian 
girls (23-24). Normal thyroid status is dependent on 
the presence of many trace elements e.g., iron, iodine, 
selenium, and zinc for both the synthesis and 
metabolism of thyroid hormones (12, 25). Iron is very 
intricately connected to thyroid hormone metabolism. 
Therefore, estimation of serum iron and total iron 
binding is of great significance in thyroid 
dysfunction. Our study clearly addressed the 
association of iron status with hypothyroidism by 
estimating Hb level, serum iron, TIBC, trasferrin 
saturation and serum TSH levels. The estimation of 
serum TSH the is single best screening parameter for 
hypothyroidism therefore  only serum TSH was 
measured which is increased in primary 
hypothyroidism (26). 

Our study demonstrates that TSH levels were 
significantly higher in all the girls of tribal 
community having moderate and severe anemia as 
compared to non anemic girls.   Our results are in 
accordance with other studies which demonstrated  
increased levels of TSH and low levels of thyroid 
hormones in associated with reduced body iron status 
(25). It has  also been suggested in one of the study 
conducted  in Nepalese children that anemic and iron 
deficient subjects have high risk of hypothyroidism 
as they are reported to have higher TSH than non-
anemic subjects (27). Similarly, a development of 
secondary and subclinical hyperthyroidism in a 
significant portion of patients with iron deficiency 
anemia has been reported in a clinical study 
conducted in adults with iron deficiency anemia (28). 

The present study is the first report to associate iron 
deficiency anemia with hypothyroidism in adolescent 
school going girls of local tribal community in 
Udaipur. The study do have limitation of small 
sample size, less number of parameters tested and the 
data of non school going girls of same age group. It is 

suggested that routine monitoring of thyroid function 
test and iron deficiency anemia in adolescent girls 
along with appropriate iron supplementations may 
reduce adverse pregnancy outcomes and mother 
mortality in their later life. 

CONCLUSION 

A considerable proportion of adolescent school going 
tribal girls had iron deficiency anemia. Nearly two-
third girls were anaemic (Hb < 12 g/dl); anaemia was 
significantly more in girls belonging to bigger family 
size. All severely anemic girls were found to have 
thyroid dysfunction. Thus, there is a need for closely 
monitored implementation of intervention strategies 
and methodologies for tribal areas, as per the local 
socio-cultural context. An effort would be required to 
promote consumption of iron rich foods for long-term 
gains in iron status of the adolescent tribal girls. 
Various Interventions for anemic adolescent tribal 
girls may raise their iron stores and sustain their 
hemoglobin at normal levels. This will not only 
improve their physical and mental capacity, but also 
subsequently help in reducing the incidence of low 
birth weight of infants and maternal mortality rates. 
The results further indicated a need for longitudinal 
studies with larger sample size to be undertaken in 
different parts of the Southern Rajasthan to assess the 
magnitude of iron deficiency anemia and associated 
thyroid dysfunctions amongst school going 
adolescent girls of tribal community. 
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“Table 1: Classification of anaemia according 

to severity proposed by WHO” 

S.No Degree of anemia Cut-off points of 
Hb(gm/dl) 

1 Normal (non anemic) ≥ 12.00 

2 Mild Anaemia 10.00 – <12 

3 Moderate Anaemia 7.00 – <10.00 

4 Severe Anaemia < 7.00 

 

 

“Table 2: Prevalence of different grades of 

anaemia in adolescent school going girls of tribal 
community” 

Haemoglobin 
levels(g/dl) 

Grade of 
anaemia 

Hb gm% %  
(n=102) 

< 7 Severe 
Anaemia 

6.4±0.9 9.8 (10) 

7 - 10 Moderate 
anaemia 

9.44±0.46 22.5(23) 

10 - 12 Mild 
anaemia 

10.78±1.12 47.05(48) 

> 12 Normal 12.8± 0.69 20.5(21) 

Values in parenthesis denote the number of girls 

 

 

 

“Table 3: Correlation of Thyroid Stimulating hormone with degree of anemia and iron status” 

Groups                                    
 

Normal Mild Anaemia Moderate anaemia Severe anaemia 

Parameters       

Hb > 12 10.78±1.12 9.44±0.46 6.4±0.53 

TIBC 315.48±11.5 407.26±9.87* 442.86±10.2* 499.5±14.9* 

Serum iron 68.34±4.3 64.93±7.6 56.46±5.5* 23.07±8.22* 

Transferrin saturation  
(%) 

21.6 15.94 12.7 4.62 

TSH 2.01± 1.82 2.91±1.9 17.56±4.1* 23.39±3.3* 

* denotes p value less than 0.005 as compared with non anemic group. 
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ABSTRACT
Background: Vitamin D is a secosteroid hormone and well-known for its classical actions in the maintenance of calcium uptake and bone 
metabolism. Recently, numerous in vitro experiments demonstrated that 1,25-(OH)2D3, the active form of vitamin D, inhibited the growth and 
differentiation of human prostate cancer cells. 
Aim: To estimate vitamin D level in  prostate cancer  patients along with increasing risk. 
Material & Methods : 100 samples along with control were analysed by cobas e-411 for Vitamin D and PSA.
Results:  we have found Higher risk of prostate cancer who having low vitamin D.
Conclusion: it's time to aware people for supplementation of Vitamin D, so we can prevent  for the same.

KEYWORDS
Vitamin D, Prostate cancer,  PSA, hypovitaminosis

INTRODUCTION: 
Deficiency of vitamin D or hypovitaminosis D is widespread 
irrespective of age, gender, race and geography and has emerged as an 
important area of research Vitamin D deficiency is prevalent 
worldwide. This deficiency has many consequences which are still 
being explored, apart from the well-known skeletal complications. 
With the consequences of Vitamin D deficiency, namely, autoimmune 
diseases, cardiovascular diseases, cancer, and tuberculosis being 
explored. [1]. Vitamin D  deficiency continues to be an unrecognized 3 
epidemic in many populations around the world. Vitamin D is 
important for the absorption of calcium, and bone formation and 
maintenance [2]  .The incidence of prostate cancer differs between 
countries due to coverage of prostate-specific antigen (PSA) screening 
[3].  patients with advanced-stage or metastatic cancer will ultimately 
progress to castration-resistant prostate cancer [4]. The mechanisms 
by which prostate cancer progresses to castration-resistant prostate 
cancer have been studied extensively [5]. Increasing evidence 
demonstrates that inflammation plays important roles in the 
pathogenesis of progression to castration-resistant prostate cancer [6].   
A double-blinded clinical study found that vitamin D supplementation 
reduced prostate specific antigen (PSA) level and enhanced survival 
rate in patients with prostate cancer [7]. 

On the other hand, vitamin D receptor (VDR) polymorphisms were 
associated with the incidence of prostate cancer [7, 8]. Several 
epidemiological reports showed that men with vitamin D deficiency 
had a higher risk of prostate cancer compared to men with vitamin D 
sufficiency [9,10 ]. Nevertheless, the mechanisms through which 
vitamin D deficiency elevates the risk of prostate cancer remain 
unclear.  The present study aimed to investigate whether there was an 
association among prostate cancer, vitamin D status  in a hospital-
based case-control study.
 
MATERIALS AND METHODS  
A case control study  done in Ananta institute of medical sciences and 
research centre, Rajsamand. During June 2016- November 2016. In 
the present study, total 50 newly diagnosed patients with prostate 
cancer were recruited as cases. Prostate cancer was confirmed by 
histopathology.  50 Controls were recruited from men undergoing 
phys ica l  examina t ion .  Vi t amin  D  and   PSA done  by 
chemiluminescence  immunoassay methodology   method on Cobas . 
e-411  and chemistry (CRP) ,FBG, creatinine, uric acid, T.G., Total 

+Cholesterol  by Cobas Intigra 400 .  Serum samples of all cases and 
controls were collected at same season and stored at -20°C. 

RESULTS 
Biochemical characteristics were analyzed as shown in Table 1, no 
significant difference in Cr, UA, TG, TCH, fasting blood glucose was 
observed between cases and controls. As expected, serum T-PSA was 
significantly increased in patients with prostate cancer as compared 

with control subjects (Table 2). 

Serum 25(OH)D concentration was analyzed in all subjects. As shown 
in Figure 1A, serum 25(OH)D in patients with prostate cancer was 
significantly lower than in controls. 

Table 1

No significant change

Table- 2

 *Significant change

DISCUSSION 
The present study analyzed the association among prostate cancer, 
vitamin D status. Our results showed that serum 25-(OH) D was 
reduced in patients with prostate cancer. By contrast, serum CRP, a 
marker of systemic inflammation, was elevated in patients with 
prostate cancer. These results provide evidence for the first time that 
low vitamin D status is associated with inflammation in patients with 
prostate cancer. 

Chronic inflammation promotes metastases and progression to 
castration-resistant prostate cancer [11, 12]. CRP could predict tumor 
aggressiveness and potential treatment efficacy in patients with 
prostate cancer [13]. According to an early report, CRP is an 
independent prognostic factor for overall survival of patients with 
castration-resistant prostate cancer treated with docetaxel [14]. A 
recent study showed that elevated CRP level was associated with poor 
prognosis in prostate cancer patients treated with radiotherapy [15]. 
Our results showed that serum 25-(OH)D level was lower in patients 
with severe prostate cancer than in patients with mild and moderate 
prostate cancer. By contrast, serum CRP was higher in patients with  
prostate . These results suggest that low vitamin D status is associated 
with inflammation and the progression of prostate cancer. 

Increasing evidence indicates that vitamin D has an anti-inflammatory 
activity [16].  These results suggest that inflammation may be a key 
mediator for prostate cancer progression in patients with low vitamin 
D status. 
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Parameters Case(50) Control (n=50) P- value
FBG 70±1.2 69.12±.32 0.81 NS
Creatinine 0.87 ±.2 0.96±.31 0.734 NS
Uric acid 3.30±1.1 3.5±1.28 0.086 NS
Triglyceride 125.25±.25 128.35±3.25 0.45 NS
Total cholesterol 155.23±2.3 152.52±2.35 0.93 NS

Parameters case(n=50) Control(n=50) P- value
CRP 65.01±2.41 3.01±0.24 <0.0001*
Vitamin D 1.08±.56 8.10±2.16 <0.0001*
PSA 3.70±2.36 15.12±1.25 <0.001*
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The present study has several limitations. First, the present study did 
not observe whether vitamin D deficiency and inflammation promotes 
metastasis and progression of prostate cancer.  Thus, additional study 
is required to investigate whether prostatic inflammation promotes 
prostate cancer in patients with low vitamin D status.

In summary, the present study investigated the association among 
prostate cancer, vitamin D status and inflammation. Our results 
showed that serum 25-(OH) D was decreased in patients with prostate 
cancer. By contrast, serum CRP was increased in patients with prostate 
cancer. 
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INTRODUCTION
ere has always been lack of harmony between the rapidly growing 
world population and the adequate supply of protein rich foods in the 
human diet. e mushrooms, yeast and algae are frequently 
mentioned as an alternative source for food. Mushrooms have been 
valued throughout the world as both food and medicine for 
thousands of years (Lindequist et al., 2005; Wright 2004; and Tribe et 
al., 1973). 

Mushrooms are considered as a good source of protein, vitamins and 
minerals (Jiskani, 2001). P. ostreatus and Pleurotus sajor-caju are 
contain protein (27.4% and 26.9% respectively), carbohydrate 
(40.75%) and low lipid (5.4 % and 6.2 %) on dry weight basis (Dhonda 
et al., 1996; Rai et al. 1988). Chang and Miles (1989) have suggested 
that the protein in mushroom, in general, is about twice that in 
asparagus and cabbage, and 4 and 12 times those in oranges and 
apples, respectively. 

All the essential amino acids required by an adult are present in 
mushroom (Bisaria et al., 1987). Lintgel et al. (1994) reported the 
digestibility of mushroom protein to be as high as 72-83 per cent. 
Quality of mushroom protein is far superior to the vegetable proteins 
and it is as good as or just inferior to animal protein because of 
presence of essential amino acids (Crisan and Sands, 1978; Bano and 
Rajarathnam, 1982; Chang and Miles, 1989). Quality of protein is 
nutritionally more important than its quantity. Requirement of 
protein is infact the requirement of amino acids. Human body is 
incapable of producing essential amino acids. Mushrooms are well 
recognized for their protein quality. Keeping this in view fruiting and 
mycelium of oyster mushroom were analyzed for its essential amino 
acids content and the diet supplemented with Pleurotus sajor-caju 
was selected to feed albino rats to know the growth effect.

MATERIAL AND METHODS
e present study was conducted during 2006-2007 in the 
Department of Home Science, Sant Gadge Baba Amravati University, 
Amravati. Oyster mushroom spp. Pleurotus sajor-caju was selected 
because it is grown commercially in central India and cost of 
cultivation is low. Fruiting of oyster mushrooms was cultivated by 
polybag technique and mycelium was grown on agar-agar media. 
Fruiting and mycelium of oyster mushroom were harvested from 

0bags and media, respectively. Both were dried at 32 C temperature in 
the incubator. Fruiting and mycelium were ground to form fine 
powder. Powders were stored in airtight container. Fruiting and 
mycelium of oyster mushroom were subjected to analyzed essential 
amino acids by paper chromatography method (immaiah, 1999). 
Oyster Mushroom diets were prepared out of fruiting and pure 
mycelium. Oyster mushroom diets (as shown in table 1) were fed to 
albino rats to study the effect on weight of albino rats.

About thirty male albino rats were obtained from Department of 
Biochemistry, Rastra Sant Tukdoji Maharaj Nagpur University, 
Nagpur. e weight of rats was between 50 to 60 grams and age was 
between 40 to 45 days. Rats were randomly divided to in five groups. 
Each group had 6 rats.  Control diet was fed to first group of rats and 
rest four groups were kept on experimental diets. At the beginning of 
the experiment, all rats were fed with standard diet (Swaminathan, 
1999) for one week. e observations about diet provided and left 
over were recorded. e duration of feeding experiment was 30 days, 

thon every 10  day rats were weighed. eir diet intake, remnant food 
and protein intake were measured. e composition of control and 
experimental diets is given in table 1. Control diet does not contain 
mushroom fruiting or mycelium. Diet 1 and 2 comprise control diet 
and 1 and 2g oyster mushroom fruiting (OMF) respectively. Diet 3 and 
4 contain control diet and 1and 2g oyster mushroom mycelium 
(OMM) respectively. Water was given in adlibitum. 

Table 1:  Composition of control and experimental diets

EFFECT OF MUSHROOM DIET ON WEIGHT 
GAIN OF ALBINO RATS

Mushrooms are known for good quality of protein; therefore Pleurotus sajor-caju was selected to study the 
essential amino acid content and the effect of supplementation of Pleurotus sajor-caju on growth of albino rats. 

Rats were randomly assigned on diet containing mushroom fruiting and mushroom mycelium for a period of 30 days. On every 10th day, 
animals were weighed and their diet intake, remnant food and protein intake were measured. e result showed phenylalanine, methionine, 
tryptophan, threonine, isoleucine, lysine and histidine values of mycelium found significantly more than fruiting. In animal experiment values 
showed significant difference in body weight between control and experimental groups.  Study concluded that the feeding of mushroom 
fruiting and mushroom mycelium diets helped to gain weight of albino rats because of then excellent nutritional composition.

ABSTRACT

S. 
No.

Ingredients
(g)

Control 
diet Experimental diets

Diet 1
1g OMF

Diet 2
2g OMF

Diet 3
1g 

OMM

Diet 4
2g OMM

1 Wheat flour 20.00 19.00 18.00 19.00 18.00
2 Roasted

 bengalgram dhal 
58.00 58.00 58.00 58.00 58.00

3 Groundnut flour 10.00 10.00 10.00 10.00 10.00

4 Skimmilk powder 04.00 04.00 04.00 04.00 04.00

5 Casein 04.00 04.00 04.00 04.00 04.00
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RESULTS AND DISCUSSION
Oyster mushroom was analyzed to find out essential amino acids and 
estimated mean values are given in the table 2.

Table 2:   Essential amino acids (% crude protein) in fruiting and 
mycelium of oyster mushroom

 * Significant at 0.05 level of probability 

e fruiting and mycelium contained all essential amino acids but in 
varying amount. Fruiting contained 4.00 per cent and mycelium 
contained 6.50 per cent phenylalanine. It reveals that mycelium 
found to be better than fruiting in respect of phenylalanine which 
could be seen from the significant 't' value (10.00) at 5 per cent level of 
significance.

Valine present in fruiting and mycelium found to be 5.10 and 4.30 per 
cent, respectively. However, 't' value (1.40) reveals that there was no 
significant in the content of valine in fruiting and mycelium. Fruiting 
contained 2.20 per cent and mycelium 2.60 per cent methionine. is 
shows that both fruiting and mycelium were similar in methionine 
content, as could be seen from non significant difference between 
fruiting and mycelium at 5 per cent level of probability.

Fruiting and mycelium contained 1.50 per cent and 2.10 per cent 
tryptophan, respectively. Mycelium found to be better than fruiting 
in respect of tryptophan content as 't' value shows significant 
difference between fruiting and mycelium at 5 per cent level of 
significance.

Fruiting contained 5.10 per cent threonine and in mycelium it was 
found to be 7.50 per cent. It shows that mycelium found to be better 
source of threonine than fruiting as significant difference could be 
found between fruiting and mycelium at 5 per cent level of 
probability (t = 8.06).

Isoleucine present in fruiting was 3.40 and 4.20 per cent in mycelium. 
It indicates that the mycelium found to be better in isoleucine than 
fruiting, as 't' value (5.80) found to be significant at 5 per cent level of 
probability. Fruiting contained 6.50 per cent and mycelium 
contained 5.20 per cent leucine. Fruiting found to be better than 
mycelium in respect of leucine as significant difference could be 
noticed from the 't' value (5.90).

Fruiting contained 6.40 per cent lysine and mycelium contained 7 per 
cent lysine. ough mycelium showed high amount of lysine than 
fruiting but 't' value showed no significant difference between 

fruiting and mycelium and thus both are at par as far as lysine 
content is concerned.

Fruiting contained 2.10 per cent and mycelium contained 2.50 per 
cent histidine. Both fruiting and mycelium contained similar 
amount of histidine as no significant difference could be noticed (t = 
0.86).  

Animal experiment
e observed values of feeding experiment about total diet intake, 

th thtotal protein intake and the total gain in body weight on 10 , 20  and 
th30  day are given in tables 2, 3 and 4, respectively.

Table 2: Mean diet intake, protein intake, weight gain of albino 
thrats on 10  day

Data in table 2 indicates that the gain in body weight of rats kept on 
experimental diets was better than control diet. It was noted that the 
weight gain of rats fed on 2g OMF (27.24 ± 2.43) and 2g OMM (29.18 ± 
1.16) was better than 1g OMF (22.58 ± 1.02) and 1g OMM (24.50 ± 2.32) 
diets. It was also observed that the gain in weight of rats fed on diet 1 
and 2 comprise OMM was better than the diets 3 and 4 contains OMF. 
e results thus lead to the conclusion that higher the content of 
mushroom, better the weight gain. However, mushroom mycelium 
was found effective than the fruiting of oyster mushroom.

Table 3: Mean diet intake, protein intake, weight gain of albino 
thrats 20  day

Data in table 3 indicates that the highest weight gain of albino rat 
(33.50g) was observed in 2g OMM diet. Rats kept on control diet 
(27.18g) and 1g OMF diet (28.01g) showed low weight gain. e 
results showed that oyster mushroom mycelium was found better in 
increasing the body weight of albino rats and followed by OMF and 
OMM diets.

Table 4: Mean diet intake, protein intake, weight gain of albino 
thrats on 30  day

6 Oil 04.00 04.00 04.00 04.00 04.00
7 Oyster

 Mushroom
 Fruiting

- 01.00 02.00 - -

8 Oyster
 Mushroom
 Mycelium

- - - 01.00 02.00

9 Salt mixture 00.20 00.20 00.20 00.20 00.20
10 Vitamin mixture 00.50 00.50 00.50 00.50 00.50

S. 
No.

Essential amino 
acids

Fruiting
Mean ± SD

Mycelium
Mean ± SD

't' value

1 Phenylalanine 4.00 ± 0.10 6.50 ± 0.10 10.00*
2 Valine 5.10 ± 0.10 4.30 ± 0.28 01.40 
3 Methionine 2.20 ± 0.10 2.60 ± 0.37 02.00 
4 Tryptophan 1.50 ± 0.10 2.10 ± 0.10 03.33*

5 reonine 5.10 ± 0.10 7.50 ± 0.10 08.06*
6 Isoleucine 3.40 ± 0.10 4.20 ± 0.11 05.80*
7 Leucine 6.50 ± 0.10 5.20 ± 0.10 05.90*

8 Lysine 6.40 ± 0.10 7.00 ± 0.11 01.66 

9 Histidine 2.10 ± 0.10 2.50 ± 0.01 00.86 

S. No. Diets
Protein
g/100g 

diet

Actual diet 
intake (g)

Mean ± SD

Actual 
protein 
intake 

(g)

Weight gain (g)
Mean ± SD

1 Control 22.12 102.08 ± 2.91 22.67 22.50 ± 2.12

2 1g OMF 22.54 102.03 ± 1.67 22.99 22.58 ± 1.02
3 2g OMF 22.87 104.03 ± 2.95 23.79 27.24 ± 2.43
4 1g OMM 22.68 102.88 ± 2.50 23.33 24.50 ± 2.32
5 2g OMM 23.15 104.12 ± 4.02 24.10 29.18 ± 1.16

S. No. Diets
Protein
g/100g 

diet

Actual diet 
intake (g)

Mean ± SD

Actual 
protein 

intake (g)

Weight gain (g)
Mean ± SD

1 Control 22.21 110.12 ± 4.28 24.45 27.18 ± 3.51

2 1g OMF 22.54 112.02 ± 2.10 25.24 28.01 ± 2.51

3 2g OMF 22.87 118.16 ± 5.02 27.02 31.21 ± 1.15
4 1g OMM 22.68 112.78 ± 1.75 25.57 30.04 ± 1.52
5 2g OMM 23.15 115.21 ± 2.04 26.67 33.50 ± 2.64

S. No. Diets
Protein
g/100g 

diet

Actual diet 
intake (g)

Mean ± SD

Actual 
protein 

intake (g)

Weight gain (g)
Mean ± SD

1 Control 22.21 130.10 ± 2.32 28.89 29.01 ± 1.73

2 1g OMF 22.54 131.12 ± 3.98 29.55 28.50 ± 3.05
3 2g OMF 22.87 136.22 ± 3.23 31.15 33.48 ± 2.00

4 1g OMM 22.68 132.18 ± 2.05 29.97 31.50 ± 1.52

5 2g OMM 23.15 135.61 ± 4.01 31.39 36.11 ± 3.00
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Perusal of data in table 4 reveal that the highest weight gain of albino 
rat (36.11g) was found in 2g OMM diet, relatively protein intake was 
31.39g. One gram OMF supplemented rat group showed lower weight 
gain (28.50g) than control group (29.01g) but 2g OMF supplemented 
group showed better weight gain (33.48g) than 1g OMF fed group. e 
results thus lead to conclude that weight gain of rat fed on OMM diet 
was better than the OMF diet. As the amount of mushroom increases 
weight also increases. However, mushroom mycelium diet were 
found effective than the fruiting diet.

th the data in respect of mean weight gain of albino rats on 10  day, 20  
thday and 30  day of control and experimental diets (1g and 2g OMF 

and OMM diets) have been presented in table 5 for comparison. 

Table 5: Weight gain (g) of albino rats (control with 1g and 2g 
doses of fruiting  and mycelium each)

* Significant at 0.05 level of probability Two way ANOVA was applied 
for testing the significance of difference of means of control and 
experimental diets (1g and 2g OMF and OMM diets each) and data 
obtained have been presented in table 5.

thTable 5 reveals that on 10  day the diet intake of albino rats were low, 
therefore, showed low weight gain. e plausible reason for low 
consumption of diet was albino rats were not accustomed to the 

th thdiets. On 20  and 30  day, more weight gain was observed because of 
increased intake of diet and relative increase in protein intake. 
Overall weight gain pattern reflects that as diets comprising oyster 
mushroom increases body weight also increases. In vivo proteins are 
required for tissue development and oyster mushroom comprises 
good amount of protein. e 2g OMF and 2g OMM diets fed groups 
showed better weight as compared to 1g OMF and 1g OMM diets. 
Significant differences were found between weight gain of albino rats 
fed on different diets.

e quality of food protein depends upon its amino acid 
composition, especially that of essential amino acids. In vivo 
essential amino acids perform many functions but lysine, leucine, 
valine and histidine are especially required for growth and as such 
oyster mushroom comprise these four amino acids in good quantity 
as reported by Rai (1995). 

Results show that the quality of protein depends on presence of all 
essential amino acids in food; as such oyster mushroom mycelium 
and fruiting contained all essential amino acids. e mean values of 
phenylalanine, tryptophan, threonine and isoleucine indicate that 
the content of these amino acid was definitely higher in mycelium 
than fruiting. Whereas, the fruiting of oyster mushroom definitely 
contained higher amount of leucine than the mycelium. e results 
of the animal experiment proved that the supplementation of oyster 
mushroom diets showed significant weight gain of albino rats. 
agumanaven and Maniekam (1980). Too observed weight gain in 
rats fed on Pleurotus sajor-caju due to its high digestibility. Similar 
result was also observed by Samajpati (1979). 

CONCLUSION
Present investigation proved that the Oyster mushroom fruiting and 
mycelium contribute all essential amino acids. Phenylalanine, 

methionine, tryptophan, threonine, isoleucine, lysine and histidine 
values of mycelium found significantly more than fruiting. e 
supplementation of oyster mushroom helped to gain weight of albino 
rats because of its excellent nutritional composition.
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S. 
No.

                 Days

Diets (n=6)

th 10 day th20  day th30  day
st th1  – 30  
days

1 Control 22.50 27.18 29.01 78.69

2 1g OMF 22.58 28.01 28.50 79.09

3 2g OMF 27.24 31.21 33.48 91.93

4 1g OMM 24.50 30.04 31.50 86.04

5 2g OMM 29.18 33.50 36.11 98.79

'F' Test 33.00*
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Abstract  Original Research Article 
 

Background: Polycystic ovary syndrome (PCOS) is a complex endocrine disorder affecting 5–10 % of women of 
reproductive age. It generally manifests with oligo/anovulatory cycles, hirsutism and polycystic ovaries, together with 
a considerable prevalence of insulin resistance. Objectives: The objective of the study is to establish correlation among 
testosterone, insulin, FSH, LH and lipid profile among the women with polycystic ovary syndrome (PCOS), in order 
to evaluate their diagnostic and prognostic significance. Methodology: This study includes total 300 female 
participants of age Group between 18-40 year of age. They were divided in to two groups. Group 1(n=150) includes 
women having PCOD and Group 2(n=150) is control Group. Fasting Blood samples were obtained from all 
participants to measure Blood sugar, Lipid Profile insulin, HOMA-IR, Testosteron, FSH, LH and Prolactine. Result: 
The Mean level of S.Testosteron, S.FSH, S.LH, S.Prolactine and HOMA-IR Fasting Blood sugar, S.cholesterol, S, and 
Triglyceride S.Insulin is found to be Lower Control Group as compared to PCOD group and difference among them 
found to be statically significant. Conclusion: From our study I would like to conclude that a PCOS, as a syndrome, 
has got multiple components including reproductive, metabolic and hormonal, with long-term health concerns that 
cross the life span. Moreover, PCOS patients have a higher risk of metabolic and cardiovascular diseases and their 
related morbidity, if compared to the general population. 
Key words: PCOD, Insulin, HOMA-IR, Testosteron, FSH, LH, Prolactine. 

Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 
License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
author and source are credited. 
 

INTRODUCTION 
Polycystic ovary syndrome (PCOS) is the most 

common endocrine disorder in women and major cause 
of anovulatory infertility. PCOS patients can present a 
wide range of signs and symptoms, which make 
difficult the precise grading of the condition. Diagnosis 
of PCOS is currently based on the criteria of the 
ESRHE/ASRM Rotterdam consensus meeting in 2003 
[1], which broadened the previous NIH classification of 
1990 [2]. It based on at least two of the following 
features: oligo-anovulation, hyperandrogenism and 
polycystic ovaries by ultrasound [1]. In 2006, the 
Androgen Excess Society (AES) set up a committee of 
experts to review all the data published on PCOS for the 
purpose of simplifying diagnosis [3]. The AES criteria 
require clinical and/or biochemical hyperandrogenism 
simultaneously with oligo/anovulation and 
ultrasonographic evidence of polycystic ovaries.  

 
There is increasing evidence suggesting that 

PCOS affects the whole life of a woman, can begin in 
utero in genetically predisposed subjects, it manifests 
clinically at puberty, continues during the reproductive 

years. It can also expose patients to increased risk of 
cardiovascular disease, hypertension, diabetes and other 
metabolic complications, especially after menopause 
[4]. During the fertile period it may cause anovulatory 
infertility and could be associated with increased 
prevalence of gestational complications, such as 
miscarriage, gestational diabetes and preeclampsia [5]. 
Early diagnosis is therefore crucial by enabling close 
follow-up and in an attempt to reduce the risk of such 
complications. 

 
Therefore, the present investigations will be 

carried out to assess testosterone, LH, FSH & insulin 
hormones level, HOMA-IR level. Subsequently regular 
assessing of sugar glucose, lipid profile and differential 
diagnosis of prolactin (PRL) in clinical biochemistry 
laboratory is important to monitor & study the effect of 
these parameters among normal and polycystic ovary 
Syndrome (PCOS) women & its adverse consequences. 
 

MATERIAL & METHOD 
This prospective study was conducted at 

Department of Biochemistry and Department of 

Biochemistry 
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Obstetrics & Gynaecology, Geetanjali Medical College 
& Hospital, Udaipur, Rajasthan, India from June 2012-
Dec 2013. A total of 300 subjects of age group between 
18-40 years belonging to both normal & polycystic 
ovary syndrome will be classified as: 
 
Group-1:150 women with PCOD (Cases) of polycystic 
ovary disease will be taken. 
Group-2:150 normal women will be taken as control for 
these parameters. 
 

All PCOD women & controls were underwent 
a complete history and physical examination. Women 
with PCOD should be interviewed of their name, 
address, age, socio-economic status, and menstrual 
history, age of menarche, education level and family 
history of PCOD. All women were gone through 
gynaecological ultrasonography to determine their 
uterus and ovaried condition. 
 
Inclusion Criteria 

Women with PCOD are attending outdoor 
OPD of the hospital, first time diagnosed PCOD, 
Diagnosed polycystic ovarian syndrome, age ranging 
from 18-40 years.  

 
Women with PCOD Willing to have physical 

examinations like Weight, Height, BMI, W/H ratio, 
Blood Pressure, Hirsutism, Acne, Dark patches, 
Virilization, Ultra sonography etc. 

 
Polycystic ovary syndrome (PCOS) associated 

with Diabetes,obesity, Cardiovascular disorders. 
Irregular menstrual disorder and anovulation, Hirsutism 
& Acne symptoms. 
 
Exclusion Criteria 

Women with diagnosed adrenal hyperplasia, 
androgen secreting neoplasm, other pituitary 
(acromegaly) and adrenal disorders like Cushing 
syndrome, Virilizing adrenal or ovarian neoplasm, 
hyperprolactinemia and other infertility cause, Thyroid 
hormone related infertility, Women having history of 
smoking, taking alcohol or tobacco chewing, Any other 
type of gynaecologic complications except related with 
Polycystic ovary syndrome (PCOS) will be excluded 
from the study. 

Fasting 10 ml venous blood samples were 
obtained from all participants and collected it in to 
fluoride and plain vaccutainer. An Uniq ID number was 
given to each sample to hidden the identity of 
participants. All samples were centrifugated at 3000 
RPM for a period of 10 minutes to obtain a Plasma and 
serum. 

 
Blood Glucose (FBS) measured by GOD POD 

method and lipid profile (S. Cholesterol, Triglyceride, 
HDL, VLDL, LDL) measured by enzymatic 
colorimetric method from all samples. 

 
Fasting Insulin level estimation was done by 

enzyme linked immune assay (ELISA) method based 
electrochemilumnescence and HOMA-IR will be 
estimated by calculation (fasting sugar×fasting 
insulin/22.5). 

 
Various Endocrinal Hormones like 

testosterone, LH, FSH, Insulin and Prolactine was 
measured by enzyme linked immune assay (ELISA) 
method based on electrochemilumnescence from all 
samples. 

 
After assessing all the values, Mean, Standard 

deviation of all subjects & parameters were analysed. 
Statistical analysis was performed with SPSS software. 
Comparison between cases and with control is done by 
independent student’s t test. By using‘t’ values now P 

value is less than 0.05 (P value < 0.05), it is significant. 
Comparison of the categorical variables (among 
category comparison) was done by using Chi-Square 
test. 
 

RESULTS & DISCUSSION 
Infertility, hirsutism, and oligomenorrhea were 

more common among the subjects with PCOS, but there 
was a considerable spontaneous restitution of cyclic 
regularity with time. Women with PCOS were more 
often hysterectomized and entered menopause later 
compared with referents. The hormone data show a 
typical profile for PCOS. Compared with referents 
women with PCOS showed marked increase in 
prevalence of central obesity, higher basal 
serum insulin concentrations, and a higher prevalence 
of diabetes mellitus and hypertension [65]. 

 
Table-1: Age wise distribution of participants 

Group Number(n) Mean Age(Yr) 
Group 1(PCOD ) 150 1. 26.30 ± 5.0 
Group 2(Control) 150 24.50 ± 4.13 

 
Table-2: Location wise distribution of participants 

Location Group 1(PCOD ) Group 2(Control) 
Rural 57(38%) 36(36%) 
Urban 93(62%) 64(64%) 
           Total 150(100%) 150(100%) 

 

http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22Infertility%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url_go_term=http://www.ebi.ac.uk/ego/GTerm?id=GO:0042697
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22PCOS%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22central%20obesity%22
http://europepmc.org/abstract/MED/1740195/?whatizit_url_gene_protein=http://www.uniprot.org/uniprot/?query=insulin&sort=score
http://europepmc.org/abstract/MED/1740195/?whatizit_url=http://europepmc.org/search/?page=1&query=%22hypertension%22
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Table-3: Comparison of weight between case and control group 
Group Number(n) Mean wt (kg) 
Group 1(PCOD ) 150 58.91 ± 5.24  
Group 2(Control) 150 48.36 ± 5.8  

 
Table-4: Comparison of waste hip(W/H) ratio between case and control group 

Group Number(n) Mean W/H ratio 
Group 1(PCOD ) 150 0.84 ± 0.13 
Group 2(Control) 150 0.79 ± 0.05 

 
Table-5: Comparison of BMI between case and control group 

Group Number(n) Mean BMI 
Group 1(PCOD ) 150 23.70 ± 2.73 
Group 2(Control) 150 18.72 ± 2.41 

 
Table-6: Comparison of Marital status between case and control group 

Group Number(n) Married single 
Group 1(PCOD ) 150 100(66.7%) 50(33.3%) 
Group 2(Control) 150 59 (39%) 91(61%) 

 
Table-7: Comparison based on menstrual cycle history between case and control group 

 GROUP Total 
Control Cases 

M.H./CYCLE <5 Count 0 11 11 
% within GROUP 0.0% 16.5% 3.66% 

5-9 Count 0 138 138 
% within GROUP 0.0% 92.3% 46% 

>=10 Count 150 1 151 
% within GROUP 100.0% 0.6% 50.33% 

Total Count 150 150 300 
% within GROUP 100.0% 100.0% 100.0% 

 
Table-8: Showing valid Hirsutism status of Case group 

TOTAL 
COUNTS 

           HIRSUTISM 
Counts                   valid % 

      NON HIRSUTISM 
Counts                    valid % 

Cases  
(150) 

80 53% 70 46% 

 
Table-9: Comparison of various biochemical parameters between case and control group 

parameter Group N Mean  SD p-value 
FBS(mg/dl) Case 300 106.7 ±  19.4 <0.001 
 Control 200 96.12 ± 17.03  
S.choletsterol(mg/dl) Case 300 189.1 ± 45.47 <0.001 
 Control 200 157.49 ± 23.80  
S.Triglyceride(mg/dl) Case 300 160.69±  36.98 0.025 
 Control 200 154.62 ± 23.42  
S.HDL(mg/dl) Case 300 40.24 ± 6.30 0.006 
 Control 200 38.66 ± 6.25  
S.LDL(mg/dl) Case 300 116.95 ± 42 <0.001 
 Control 200 87.98 ± 22.27  
S.VLDL(mg/dl) Case 300 32.0±  7.32 0.032 
 Control 200 30.84 ± 4.72  
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Table-10: Comparison of level of various endocrinal hormonal statuses between case and control group 
parameter Group N Mean  SD p-value 
S.LH(µIU/ml)  Case 150 147.12±  39.13 <0.001 
 Control 150 90.86 ±  43.62  
S.FSH(µIU/ml)  Case 150 76.42 ±  45.67 <0.001 
 Control 150 22.22 ±  17.11  
S. Testosteron(ng/ml) Case 150 13.82 ±  6.38 <0.001 
 Control 150 2.67 ±  1.48  
S. Insulin(U/ML) Case 150 15.52 ±  6.29 <0.001 
 Control 150 7.44 ±  2.04  
HOMA-IR Case 150 75.45±  41.15 <0.001 
 Control 150 31.83 ± 10.69  

 

 
Graph-1: Showing Correlation of insulin & HOMA-IR between case and control group 

 
 Comparison of the fasting basal sugar (FBS) 

between the two groups shows that FBS is higher 
(mean value = 106.7 ± 19.49) in Cases group than 
Controls (mean value = 96.1 ± 17.0 (Table 9). 

 Comparison of the Triglyceride (TG) between two 
groups shows that TG is higher (mean value = 
160.6 ± 36.98) than Controls (mean value = 154.6 
± 23.42). Comparison of Total Cholesterol (TC) 
between two groups shows that TC is higher (mean 
value = 189.1 ± 45.47) in Cases than Controls 
(Table 9). 

 Comparison of the luteinizing hormone (LH) 
between two groups shows that LH is higher (mean 
value 147 ± 39) in Cases than Controls (mean value 
= 90.8 ± 43.6) (Table 10). 

 Comparison of the follicular stimulating hormone 
(FSH) between two groups shows that FSH is 
higher (mean value 76.4 ± 45.6) in Cases than 
Controls (mean value = 22.2 ± 17.1) (Table 10). 

 Testosterone is higher (mean value 13 ± 6.3) in 
Cases than Controls (mean value = 2.67 ± 1.4) 
(Table 10). 

 Insulin hormone is higher (mean value 15.5 ± 6.2) 
in Cases than Controls (mean value = 7.4 ± 2.0) 
(Table 10). 

 HOMA-IR is higher (mean value 75 ± 41.1) in 
Cases than Controls (mean value = 31.8 ± 10.6) 
(Table 10). 

 
Although the exact cause of PCOS is 

unknown, it is understood to be a multifactorial 
condition with a genetic component. Approximately 
20–40% of first-degree female relatives of women with 

PCOS go on to develop PCOS themselves, compared to 
estimated 4–6% prevalence in the general population 
[6]. Many women with PCOS have female relatives 
with PCOS, even if it was never diagnosed as with type 
2 diabetes, it is likely that numerous genes each make a 
small contribution to the etiology of PCOS; and recent 
genome-wide association studies have identified 
candidate genes [7-9]. Any underlying genetic 
predisposition is likely complicated by epigenetic and 
environmental factors such as an unhealthy diet and 
lack of physical activity. 

 
Clinically, PCOS may manifest as a mild 

menstrual disorder or a severe disturbance of 
reproductive and metabolic functions [10]. Most visible 
signs are caused by excessive production of insulin or 
androgens. Hirsutism (excess hair growth on the face 
and body) is present in ∼ 70% of women with PCOS 
and is considered to be a good marker for 
hyperandrogenism but should be evaluated 
biochemically. 
 

CONCLUSION 
From our study I would like to conclude that a 

PCOS, as a syndrome, has got multiple components 
including reproductive, metabolic and hormonal, with 
long-term health concerns that cross the life span. 
Moreover, PCOS patients have a higher risk of 
metabolic and cardiovascular diseases and their related 
morbidity, if compared to the general population. 
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INTRODUCTION 

Infectious diseases are a major cause of morbidity and 
mortality in children.1 Globally, 3 million children die 
each year of vaccine preventable diseases. Most of these 
children reside in developing countries.2 One of the most 
cost-effective and easy methods for child survival is 
immunization.3 Though all efforts are put in, by the 
governmental and non-governmental agencies, there are 
pockets of low coverage areas.1 

Based on DLHS-4 study conducted by the Government of 
India and published in 2012-13, in rural area of 
Maharashtra, the percentage of children aged 12-23 
months who were fully immunized was 67%.4 Further, 

partially immunized and unimmunized children are more 
susceptible to childhood infectious diseases.5  

The present study was planned to evaluate the coverage 
of vaccines using WHO 30×7 cluster sampling technique 
in the catchment villages of primary health center, Kheda 
in district Dhule, Maharashtra. The objective of the study 
was to assess the immunization coverage in the rural area 
of Dhule. 

METHODS 

The Catchment villages of primary health centre, Kheda, 
Dhule, Maharashtra were the survey setting while, 
coverage evaluation by WHO 30x7 cluster survey was 
the survey design for the study. 
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The standard WHO 30x7 cluster survey method was used 
to evaluate the immunization coverage.6 This is a cluster 
sampling technique. Cluster sampling requires that 
samples be taken from only a sample of the subgroups. 
The 30×7 cluster sampling is often referred to as “two-
stage sampling”. The first stage of the sampling is 

probability proportionate to size (PPS) and the second 
stage is random. Children aged 12–23 months on the day 
of survey were the target age group. Since this survey 
was conducted to represent the most recent performance 
of the immunization system, the youngest possible 
children were chosen. Children aged 12–23 months are 
usually the most commonly chosen target population. The 
determination of sample size was done as per the WHO 
“Immunization coverage cluster survey”.6 For sample 
size determinations to estimate the coverage, the 
following were determined, estimated or assumed 
beforehand: 

 Anticipated level of immunization coverage  
 Desired precision of the estimate  
 The level of statistical confidence of the estimate 

(confidence level)  
 Magnitude of differences of coverage among and 

within the clusters (design effect)  

The total sample size was estimated (the total number of 
children to be surveyed) using the equation below.  

nmin= DE ×  
               

   

The minimum total sample worked out to 192. Since we 
were going to use 30 clusters, the sample size per cluster 
worked out to 192 ÷ 30 = 6.2. Rounded off, number of 
children to be surveyed in each of the 30 clusters was 7. 
Thus 210 children was the total sample size for 30 cluster 
survey. The study was conducted from 2nd November 
2015 to 14th November 2015. 

A cluster is a collection of households with identifiable 
geographical boundaries. The clusters used for this 
immunization coverage assessment were villages under 
PHC Nakane. Based on the projected 2016 village wise 
population, cumulative populations, sampling interval 
and selection of random number, all the 30 clusters were 
identified. The details of cluster selection were done as 
per WHO 30X7 cluster survey.6 Survey tools and data 
entry tools were developed. Inputs and comments were 
taken. Pre-testing of the survey tools was done on the day 
of the field coordinators’ orientation, before the field 

survey. Pre-tested in the field was done by same field 
coordinators who conducted the field activities of the 
survey under supervision. No major concerns came up 
regarding the survey tools during the pre-testing. 

MS Excel based data management tools were developed. 
The pre-testing was done by entering data collected 
during pre-testing of survey tools. 

The field implementation for the survey was conducted as 
per a detailed plan devised beforehand. Establishing of 
households of the selected clusters was not going to be 
possible. Therefore the core team decided that in every 
cluster, the geographical center of the cluster would be 
visited. From there, the investigators (FCs and 
Supervisor) would move in a randomly chosen direction. 
The first house would be the house corresponding to a 
random number chosen beforehand. Both, the direction in 
which the investigator would move and the random 
number for choosing the first house, were generated 
using the computer for each cluster. 

After visiting the first household the second household to 
be visited was the one that was nearest to the first. The 
nearest household is defined as the household reachable 
in the shortest time on foot from the household just 
visited. The nearest household need not be in direct line 
of vision or on the same side of the street or road. If there 
are two or more households equally near to the one just 
visited, select the one on the immediate right as one 
stands in the doorway of the house looking out. 
Interviews were conducted as per a structured interview 
format in households with eligible children. Each 
investigator was directly supervised by a supervisor 
during each interview. The child was considered as fully 
immunized if he/she has received a dose of BCG, 3 doses 
of DPT and OPV and a dose of Measles vaccine. The 
child was considered as unimmunized if he/she did not 
receive any of these vaccines and partially immunized if 
some vaccine doses were given.  

Data entry was done internally. A strict 3-stage quality 
check mechanism instituted –  

 Every format submitted by FCs was scrutinized by 
survey focal point; most errors and omissions could 
be corrected at submission point. 

 In-built checks and balances were introduced in the 
data entry tool at the time of development. 

 10% random check of entered data against actual 
forms. 

RESULTS 

Table 1 indicates the distribution of 30 clusters among all 
the 12 villages under PHC, Kheda catchment areas. The 
sampling interval was calculated out to be 1282 and 
random number was 1117. The total population covered 
by the PHC was 38465. Bigger villages namely; Morane, 
Chaugao and Kheda had 4 or more clusters. 

Out of the 210 children, 51% were male, 43.8% were the 
1st child, 73.3% had institutional delivery, only 42% had 
their immunization cards available and parents were 
mostly literate. Further, 77% resided in a joint family 
(Table 2). 
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Table 1: 30×7 clusters- visiting details. 

 
 
 
 

Subcentre 
Village 
(cluster) 

Type Population 
Cumulative 
population 

Cluster no. 
Direction 
from centre 
of cluster 

Number of 1st 
house from 
centre of cluster 
in this direction 

PHC 
Kheda 

Morane Morane  Rural 6932 6932 1,2,3,4,5 North 13 
Morane Nakane  Rural 3047 9979 6,7 East 12 

Morane 
Mahindale 
–Haranmal 

Rural 2859 12838 8,9,10 West 11 

Udane Udane Rural 3625 16463 11,12 North 15 
Udane Var Rural 3457 19920 13,14,15 South 23 
Udane Kundane Rural 2798 22718 16,17 East 27 
Chaugao Chaugao Rural 4427 27145 18,19,20,21 West 3 
Chaugao Gotane Rural 3213 30358 22,23 South 2 
Chaugao Hingane Rural 402 30760 24 North 7 
Kheda Kheda Rural 5817 36577 25,26,27,28 West 57 
Kheda Sutrepada Rural 747 37324 29 East 8 
Kheda Sanjori Rural 1141 38465 30 North 14 

Sampling interval= 1282; Random number: 1117. 

Table 2: Profile of sampled children. 

Profile 
Children 
Number Percentage (%) 

Total 210 100 
Residence   
Rural 210 100 
Sex 

  
Male 107 51 
Female 103 49 

Birth order 
  

1 92 43.8 
2 80 38.1 
3 28 13.3 
4 7 3.3 
5 3 1.4 
Place of delivery 

  
Institutional 154 73.3 
Home 56 26.7 

Availability of immunization card 
  

Available 88 42 
Not available 122 58 
Social categories 

  
SC 25 11.9 
ST 66 31.4 
OBC 98 46.6 
Others 21 10 
Educational status of mother 

  
Illiterate 68 32.3 
Some middle school 17 8 
Some high school 96 45.7 
Some junior college 23 11 
Graduate 6 2.9 

Continued. 
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Profile 
Children  
Number Percentage (%) 

Educational status of father 
  

Illiterate 38 18 
Some middle school 20 9.5 
Some high school 89 42.4 
Some junior college 46 21.9 
Graduate 17 8.1 
Type of family   
Joint 162 77.1 
Nuclear 48 22.9 

Table 3: Distribution of children as per the immunization status. 

Variables Fully immunized Partially immunized Un-immunized 
Total 58.6 37.1 4.3 
Sex  
Male 63.5 31.8 4.7 
Female 53.4 42.7 3.9 
Birth order  
1 60.9 38 1.1 
2 60 36.3 3.7 
3 57.1 35.7 7.1 
>4 30 40 30 
Place of delivery  
Institutional 69.5 29.9 0.6 
Home 28.6 57.1 14.3 
Availability of immunization card  
Available 78.4 21.6 0 
Not available 44.3 48.3 7.4 
Social categories  
SC 56 44 0 
ST 22.7 65.2 12.1 
OBC 77.5 21.4 1 
Others 85.7 14.3 0 
Inter-personal communication  
IPC-2 messages given 64.8 35.2 0 
IPC-1 message given 32 68 0 
Educational status of mother  
Literate 70.4 29.6 0 
Illiterate 33.8 52.9 13.2 
Type of family  
Joint 59.9 36.4 3.7 
Nuclear 54.2 39.6 6.2 

 

The percentage of children who were fully immunized, 
partially immunized and unimmunized was found out to 
be 58.6%, 37.1% and 4.3% respectively. The coverage 
evaluation among various variables is also given in the 
Table 3. 

The Table 4 shows distribution of availability and non-
availability of immunization cards based on the sex of the 
child. Out of the 88 children having cards available, 
53.4% were male. 

Out of the 113 children not having cards available, 48.7% 
were male. 9 children had no card as they were 
unimmunized . 

BCG coverage was 93.3%. Measles coverage was 71.9%. 
Drop-out rate (BCG to Measles) was 22.95% (Table 5). 

Unaware of need for returning for subsequent doses was 
the reason among 60.3% of children who were partially 
immunized (Table 6). 
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Table 4: Distribution based on availability or non-
availability of immunization card. 

Immunization 
card 

Available 
Not 
available 

No card 

 N (%) N (%) N (%) 
Total 88 (41.9) 113 (53.8) 9 (4.3) 
Sex  
Male 47 (53.4) 55 (48.7) 5 (55.6) 
Female 41 (46.6) 58 (51.3) 4 (44.4) 

Table 5: Coverage of vaccines among children. 

Vaccine Percentage (%) 
BCG 93.3 
DPT1 94.3 
DPT2 89.5 
DPT3 69.5 
OPV1 94.3 
OPV2 89.5 
OPV3 69.5 
Measles 71.9 
Vitamin A 67.1 
Immunization status  
Fully immunized 58.6 
Partially immunized 37.1 
Unimmunized 4.3 

Table 6: Reasons for not completing 
immunization/non-immunization. 

Reasons for not completing 
immunization 

Number % 

Unaware of need for returning  
for subsequent doses. 

47 60.3 

Fear of adverse effects 11 14.1 
Unaware of need for 
immunization 

9 11.5 

Mother too busy 9 11.5 
Vaccine not available 2 2.3 
Reasons for non-immunization   
Unaware of need for 
immunization 

6 66.7 

Fear of adverse effects 3 33.3 

DISCUSSION 

The WHO 30×7 cluster sampling technique for 
evaluating vaccine coverage among children has been 
found to be very useful, convenient and operationally 
feasible by the investigators and public health 
administrators in developing countries. This technique 
allows a small number of the target population to be 
sampled while providing statistically valid data that can 
be extrapolated to the whole population. 

In the current community based survey in the rural area 
of Dhule, Maharashtra, the percentage of children who 

were fully immunized, partially immunized and 
unimmunized was found out to be 58.6%, 37.1% and 
4.3% respectively.  

The District Level Health Survey-4 (DLHS-4) study 
conducted by the Government of India and published in 
2012-13 showed that in rural area of Maharashtra the 
percentage of children who were fully immunized, 
partially immunized and unimmunized was found out to 
be 66.7%, 31.5% and 1.8% respectively 4. Our findings 
are lower than the state average for fully immunized, 
partially immunized and unimmunized children. Our 
findings also revealed that the percentage of children 
belonging to ST (schedule tribe) who were fully 
immunized, partially immunized and unimmunized was 
22.7%, 65.2% and 12.1% respectively which is strikingly 
much lower than the other population. Additionally, 
Dhule has a larger proportion of ST population. We 
would like to suggest it to be one of the possible 
explanations of lower coverage of vaccines in our study 
than the state average. 

To the best of our knowledge and extensive review of 
literature we did not find any study on coverage 
evaluation of vaccines in Dhule, Maharashtra. So we 
were not able to compare our findings with other studies 
of the region. However, a similar study conducted by Jatti 
et al in Miraj, Maharashtra revealed that 60.5% children 
were fully immunized.2 Negligence of parents towards 
immunization was the main reason for incomplete 
immunization in their study. Our findings show that 
unaware for the need of returning for subsequent doses 
was the main reason for not completing immunization in 
60% of children. 

A study conducted by Gupta et al in rural area of Pune, 
Maharashtra revealed that the fully immunized children 
were 83.6%.1 While, Malkar et al in a study in rural area 
of Beed, Maharashtra concluded that 78.5% children 
were fully immunized.7 Goyal et al in a study in rural 
area of Haryana showed the fully immunized and 
partially immunized percentage to be 73.15% and 
23.85% respectively.3 However, Pandey et al in their 
study found that fully immunized and partially 
immunized to be 76.19% and 22.86% respectively.5  

BCG coverage in our study was found out to be 93.3%. 
Similar findings are reported by DLHS-4 study for Dhule 
and Maharashtra as well.4 Jatti et al and Pandey et al in 
their studies also reported the BCG coverage to be around 
93%.2 BCG to Measles drop-out rate was calculated to be 
22.95%. Similar higher rate of drop-out was reported by 
Jatti et al.2 

Higher drop –out rate indicates the failure of the parents 
to bring their children for subsequent vaccine doses. Our 
study highlights that the parents/mother were unaware to 
return for subsequent vaccine doses as the main reason 
for not completing the immunization was. It emphasizes 
the importance of health workers providing vaccination 
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services to inform and reinforce the mother/parents to 
return for subsequent vaccine doses. 

Our study also shows an association between sex of child, 
birth order, place of delivery, availability of vaccine card, 
social category of child, educational status of mother and 
immunization status of child. Higher rate of FIC (full 
immunization coverage) was found in male child, 1st birth 
order child, child born in an institution, mother having 
vaccine card, social category except SC and ST and 
literate mother.  

CONCLUSION  

Coverage evaluation of vaccines was found out to be 
58.6%. Drop-out rate is high. Unaware to return for 
subsequent doses of vaccines was the main reason for 
high drop-out. Schedule tribe seems to be socially 
excluded among all the social categories as far as 
immunization coverage is concerned. Further, male child, 
1st birth order, child born in an institution, mother having 
vaccine card and literate mother improved immunization 
coverage. Though, it requires further testing. 
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INTRODUCTION
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plans, behaviors, and patterns. Traveling might be the only 
risk factor for the transmission of infectious diseases that 
are well controlled in a certain country, especially vaccine-
preventable diseases. The role of vaccination among travelers 
is a significant component for the prevention of travel 
associated infectious diseases.[1,2]

Health risks associated with travel need to be balanced against 
the positive opportunities offered by inter-regional and cross-
border travel.[3] The main goal of travel health and associated 
fields is to protect travelers from disease, accidents, and 
death. International travel has seen a dramatic rise during 

Background: Travelers play a significant role in the spread of infectious diseases across international borders, through 
their travel patterns and behaviors. Travel may be the only risk factor for infectious diseases that are well controlled in the 
travelers’ country of residence, particularly vaccine-preventable diseases. Objectives: The aim of this study is to assess the 
knowledge and practice of travel vaccination and malaria prophylaxis among resident doctors of BJ Medical College and 
Civil Hospital, Ahmedabad. Materials and Methods: This was a cross-sectional study conducted at Civil Hospital and 
BJ Medical College, Ahmedabad. The study was conducted from July 2017 to October 2017. A pilot study was conducted 
among 20 resident doctors, and the prevalence of knowledge of travel vaccination was found to be 65%. Using the formula 
4pq/L2, data were collected from 100 resident doctors. Data were collected using a semi-structured questionnaire, and data 
analysis was performed using Microsoft Excel 2013 and EpiInfo 7. For statistical analysis, Chi-square test was applied. 
Ethical consent was taken from all respondents. Results: 86% of the resident doctors were having knowledge about travel 
vaccination, and 79% were knowing about the requirement of malaria prophylaxis given to travelers. The travel vaccine 
knowledge was 100% among the persons above 30 years of age, and it was 86% in the younger age group (20–25 years). 
Country-wise knowledge about travel vaccination was more for developing countries than developed countries. Only 8.3% 
gave the history of taking immunization for international travel. Reasons for not taking immunization were not required for 
country of travel followed by non-awareness. Conclusion: The knowledge of travel vaccine and malaria prophylaxis was 
more among the 30+ age group followed by 20–25 age groups, and the knowledge of both was more among males. The 
practice of travel vaccination was found to be poor.
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recent times, and there has been an increase in diseases and 
associated public health problems. Each year, around 80 
million travelers from developed countries visit developing 
countries where the epidemiological and sanitary conditions 
are different from their country of residence.[4] Thus, travelers 
increase the risk of exposure to travel associated health 
problems which include infectious diseases that may be 
imported back to their home country.[5]

Immunizations taken before traveling contribute to the 
risk reduction of specific diseases for the traveler as well 
as the reduction in risk of international spread of diseases. 
Agent, host, and environmental factors determine the risk of 
acquiring a disease when traveling. Most significant factors 
are the place that has to be visited, travel duration, and reason 
for travel. Among host factors, the traveler’s health and 
his/her behavior overseas have to be considered. As a result, 
an agent–host–environment-based assessment of the travel 
plan should be done when considering which immunizations 
are to be taken by the traveler.[6]

India has become a popular destination for tourists in 
South Asia. Recent economic opportunities have resulted 
in a remarkable increase of business-related travel. 
People traveling to India can be broadly divided into the 
business traveler, the young economical backpacker, the 
medical volunteer, the holiday tourist, and the immigrant 
or non-resident Indian visiting family and friends. Medical 
graduates in India are showing interest in international 
travel to different countries for higher specialist courses, 
career growth, and better opportunities. People traveling 
to India are at an intermediate risk for malaria, and recent 
reports in the rise of chloroquine-resistant Plasmodium 
falciparum malaria in various parts of India are causing 
a rise in concern. Furthermore, different international 
travel advisory bodies vary on their opinion for malaria 
prophylactic regimens to be followed when traveling to 
India.[7-9]

Improvement in the knowledge and health education 
of disease transmission among travelers, following 
recommendations on sanitation, food, and water hygiene, 
avoiding arthropod bites with physical barrier methods and 
insect repellents, chemical prophylaxis against malaria, and 
taking required vaccinations are all known to reduce the risk 
of travel-associated diseases.[10] Since a considerable amount 
of travelers are at risk for having a travel-related illness or 
injury during their outings, there is a need for travelers to 
seek suitable pre-travel health education and immunizations 
to reduce the risk of any ailment while away from their 
country of residence.[11]

Objectives

The objective of this study is to assess the knowledge and 
practice of travel vaccination and malaria prophylaxis among 

resident doctors of BJ Medical College and Civil Hospital, 
Ahmedabad.

MATERIALS AND METHODS

A cross-sectional study was conducted at BJ Medical College 
and Civil Hospital, Ahmedabad. The study was conducted 
from July 2017 to October 2017.

A pilot study was conducted among 20 resident doctors, and 
the prevalence of knowledge of travel vaccination was found 
to be 65%. Using the formula 4pq/L2, data were collected 
from 100 resident doctors of Civil Hospital and BJ Medical 
College, Ahmedabad.

Data were collected using a semi-structured questionnaire, 
and data analysis was performed with Microsoft Excel 2013 
and Epi Info 7. For statistical analysis, Chi-square test was 
applied. Ethical consent was taken from all respondents.

RESULTS

Figure 1 shows that 86% of the respondents had knowledge 
about travel vaccination while 79% of the respondents had 
knowledge about malaria prophylaxis.

As per the practice of travel vaccination, of the 24% 
who traveled, only 2 (8.3%) gave the history of taking 
immunization. Reasons for not taking immunization were 
not required for country of travel followed by non-awareness.

Table 1 shows that knowledge about travel vaccination 
was more in the 30+ age group (100.0%) followed by 

Figure 1: Overall knowledge about travel vaccination and malaria 
prophylaxis
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the 20–25 years age group (86.3%) while those in the 
26–30 years age group (82.9%) had the least knowledge. 
Knowledge was more in males (90.2%) compared to females 
(81.6%). Married respondents showed more knowledge 
(89.3%) compared to single respondents (84.7%). 
Knowledge about travel vaccination was highest among 
3rd-year resident doctors (88.5%), followed by 1st-year 
residents (85.7%) and then 2nd-year Residents (84.0%). 

However, no statistical significance was found between the 
sociodemographic variables with knowledge about travel 
vaccination (P > 0.05).

Table 2 shows that knowledge about malaria prophylaxis 
was more in the 30+ age group (87.5%) followed by 
the 20–25 years age group (86.3%) while those in the 
26–30 years age group (68.3%) had the least knowledge. 
Knowledge was more in males (84.3%) compared to females 
(73.5%). Single respondents showed more knowledge 
(79.2%) compared to married respondents (78.6%). 
Knowledge about travel vaccination was highest among 
3rd-year resident doctors (84.6%), followed by 1st-year 
residents (81.6%) and then 2nd-year residents (68.0%). 
However, no statistical significance was found between the 
sociodemographic variables with knowledge about malaria 
prophylaxis (P > 0.05).

Table 3 shows that country-wise knowledge about travel 
vaccination was more for developing countries compared to 
developed countries with that for Africa being the highest 
(49%) and that of Europe being the least (5%).

Figure 2 shows that 71% of the respondents were aware 
about the malaria chemoprophylaxis drug regimen compared 
to 29% which were unaware.

DISCUSSION

In our study, 86% of the respondents had knowledge 
about travel vaccination while 79% of the respondents had 
knowledge about malaria prophylaxis. In a similar study 
conducted in Nigeria, the knowledge about travel vaccination 
was found to be 96.3%.[1]

Most respondents were between 20 and 25 years of age, 
while in other similar studies conducted in Nigeria, Qatar, 
and America, majority of the respondents were of a higher 
age.[1,5,12] This study has an almost equal proportion of male 
and female respondents which is similar to an American 
study.[12] On the other hand, the number of male respondents 
were predominant in studies conducted in Nigeria and 
Australia, while the number of females were more in a Qatar 

Table 1: Relation of knowledge about travel vaccination 
with sociodemographic variables

Parameters Respondents

Total Having 
knowledge  

n (%)

Not having 
knowledge  

n (%)

P value

Age Group

20–25 51 44 (86.3) 7 (13.7) P=0.76

26–30 41 34 (82.9) 7 (17.1)

30+ 8 8 (100.0) 0 (0)

Sex

Male 51 46 (90.2) 5 (9.8) P=0.34

Female 49 40 (81.6) 9 (18.4)

Marital status

Unmarried 72 61 (84.7) 11 (15.3) P=0.79

Married 28 25 (89.3) 3 (10.7)

Qualification

1st-year resident 49 42 (85.7) 7 (14.3) P=0.99

2nd-year 
resident

25 21 (84.0) 4 (16.0)

3rd-year 
resident

26 23 (88.5) 3 (11.5)

Table 2: Relation of knowledge about malaria 
prophylaxis with sociodemographic variables

Parameters Respondents

Total Having 
knowledge  

n (%)

Not having 
knowledge 

n (%)

P value

Age group

20–25 51 44 (86.3) 7 (13.7) P=0.18

26–30 41 28 (68.3) 13 (31.7)

30+ 8 7 (87.5) 1 (12.5)

Sex

Male 51 43 (84.3) 8 (15.7) P=0.18

Female 49 36 (73.5) 13 (26.5)

Marital status

Unmarried 72 57 (79.2) 15 (20.8) P=0.95

Married 28 22 (78.6) 6 (21.4)

Qualification

1st-year resident 49 40 (81.6) 9 (18.4) P=0.47

2nd-year resident 25 17 (68.0) 8 (32.0)

3rd-year resident 26 22 (84.6) 4 (15.4)

Table 3: Country-wise knowledge about travel 
vaccination was more for developing countries than 

developed countries
Region Percentage

USA 6

Europe 5

Australia 16

Africa 49

Southeast Asia 18

Arabian countries 13
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study.[1,5,13] Most of the respondents were single which was 
contrary to a study conducted in Nigeria where most of the 
respondents were married.[1]

The practice of travel vaccination in this study was found 
to be very low which was similar to the findings of an 
Australian and Bangkok study but different from Greek and 
Nigerian studies where the practice of travel vaccination 
was found to be high.[1,2,13,14] Reasons of low practice in 
this study were not required for country of vaccination 
followed by non-awareness, while in other studies, the 
reasons were paucity of information on travel vaccination, 
distressing protocols and requirement for the vaccination, 
cost of vaccination as well as poor monitoring system for 
ensuring travel vaccination at the entry and exit points of 
the countries, unaware of being at risk, low knowledge 
of vaccination being important for traveling, cost of the 
vaccination, and side effects.[1,10,14]

The knowledge about travel vaccination and malaria 
prophylaxis was found to be good in this study which was 
similar to the results of other studies.[1,5,10,12-15]

Strength

The relation of sociodemographic variables with knowledge 
about travel vaccination and malaria prophylaxis is compared 
which has not been done in similar studies.

Limitation

The relation between knowledge about travel vaccination and 
malaria prophylaxis with sociodemographic variables was 
found to be insignificant, so the study should be carried out 
by taking a larger sample.

Recommendations

Doctors need to be updated on the latest norms of travel 
vaccination and malaria prophylaxis with special emphasis 
to be given on the importance of the practice of vaccination 
during international travel. This may be added to the 
academic curriculum because many doctors are interested in 
international career prospects.

CONCLUSION

It seems that the knowledge of travel vaccine and malaria 
prophylaxis was more among the 30+ age group followed by 
20–25 age groups, and the knowledge of both was more among 
males. The married doctors showed more knowledge about 
travel vaccines, but the knowledge of malaria prophylaxis 
was more among single doctors. 3rd-year residents had more 
knowledge about both. The above groups may be more 
aware as they may be contemplating foreign travel in the 
near future. The practice of travel vaccination was found to 
be poor. Overall knowledge of travel vaccination and malaria 
prophylaxis was good.
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Abstract:

	 Introduction:	Adolescents	 constitute	20%	of	world's	 total	population.	Adolescents	have	become	

quite	vulnerable	to	various	non-communicable	diseases	(NCDs)	like	hypertension	and	diabetes	mellitus,	

especially	due	to	the	tremendous	changes	in	their	lifestyle	over	the	last	few	decades.	The	age	of	onset	of	

Type	2	diabetes	in	India	has	been	shifting	towards	ever	younger	people.	Among	Indians	in	their	late	teens	

[15-19	years],	Type	2	diabetes	already	manifests	itself	more	often	than	Type	1	diabetes	does.	Objective:	To	

study	prevalence	and	risk	factors	for	Type	2	diabetes	and	pre	diabetes	among	male	and	female	adolescents	

in	Udaipur	city.	Method:	It	was	a	Community	based	cross	sectional	study	conducted	in	three	urban	areas	of	

Udaipur	for	6	months.	A	total	of	1005	adolescents	were	included	in	the	study.	A	pretested	and	predesigned	

questionnaire	 was	 used.	 Results:	 Prevalence	 of	 diabetes	 was	 2.9%	 in	 males	 and	 4.4%	 in	 females	

adolescents.	Prevalence	of	smoking,	alcoholism,	non-vegetarian	diet	and	hypertension	was	higher	among	

males.	Conclusion:	Diabetes	type	2	is	a	growing	problem	among	adolescents.	We	need	active	involvement	

of	health	care	workers	for	educating	adolescents	about	risk	factors	for	diabetes.

Key	words:			Adolescents,	Diabetes,	Pre-Diabetes.

Introduction:

	 According	to	the	WHO,	adolescence	is	defined	as	

the	period	between	10	to	19	years,	the	second	decade	

of	 life.	 This	 is	 a	 period	 of	 rapid	 growth	 and	

development	 for	 adolescents'	 bodies,	 minds	 and	
[1]

social	 relationships. 	 Adolescence	 is	 a	 process	

whereby	an	individual	makes	the	gradual	transition	

from	childhood	to	adulthood	and	is	a	critical	period	of	

development,	 second	 only	 to	 the	 early	 childhood	

years.	 Adolescents	 constitute	 20%	 of	 world's	 total	
[2]population.

	 According	to	2011	Census	of	India,	there	are	253.2	

million	adolescents	constituting	20.9%	of	the

[3]
total	 population. 	 This	 number	 is	 ever	 increasing	

making	it	the	largest	generation	to	undergo	transition	

from	 children	 to	 adults	 in	 the	 near	 future,	 in	 turn	

making	India	the	youngest	country	of		the	world.

	 Adolescents	 have	 become	 quite	 vulnerable	 to	

various	 non-communicable	 diseases	 (NCDs)	 like	

hypertension	and	diabetes	mellitus,	especially	due	to	

the	tremendous	changes	in	their	lifestyle	over	the	last	

few	 decades.	 Over	 half	 of	 NCD	 related	 deaths	 are	

associated	 with	 behaviours	 that	 begin	 or	 are	

reinforced	during	adolescence,	including	tobacco	and	

alcohol	use,	poor	eating	habits,	and	lack	of	exercise,	
[4]compounded	by	the	presence	of	obesity.
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Method:

Study	 Design	 :	 Community	 based	 cross	 sectional	

study.

Study	Area	:	The	study	was	conducted	in	three	urban	

areas	 of	 Udaipur	 –	 Bhuwana	 [population	 17660],	

Fatehpura	[2	 lakhs	population]	and	Siphon	[10000	

population].	The	 three	areas	were	selected	as	 they	

are	 catered	 by	 the	 Department	 of	 Community	

Medicine	of	the	medical	college.	

Study	Period	:	Study	was	conducted	for	a	period	of	6	

months	from	July	2019	to	December	2019.

Study	Subjects	:	Males	and	females	of	10-19	years	

residing	in	these	areas

Sample	Size	:	At	95%	confidence	level	and	taking	the	

prevalence	of	diabetes	and	prediabetes	 to	be	9.5%	

with	a	relative	error	of	20%,	the	sample	size	came	out	

to	be	934	using	the	formula

2 2
n	=	Z 	p	q	/	L ,α

Where			n	=	sample	size

Zα	 =	 1.96	 value	 of	 the	 standard	 normal	 variate	

corresponding	to	level	of	significance	alpha	5	%

[12]
p	=	prevalence	of	diabetes ,	9.5%	

q	=	100	–	p,	90.5%

L	=	precision,	20%

	 Accounting	for	a	non-response	rate	of	20%,	a	total	

of	1027	subjects	were	to	be	included.	Out	of	these,	22	

did	not	give	consent	 to	be	part	of	 the	 study,	hence	

1005	 adolescents	 were	 included	 in	 the	 study.	 By	

simple	 random	 sampling,	 subjects	 were	 selected	

from	 the	 three	 areas.	 Proportionate	 probability	

sampling	was	followed.	

Inclusion	Criteria	:

1.		 All	males	and	females	of	10-19	years	after	getting	

consent	from	them	and	informed	written	consent	

from	their	parents	if	they	are	<18	years,	or	after	

getting	consent	from	them	if	they	are	18	years	or	

older.

2.	 The	 person	 should	 be	 a	 resident	 of	 the	 area	

mentioned	above	for	a	minimum	of	6	months.

	 Diabetes	 Mellitus	 (DM)	 is	 a	 chronic	 disorder	

characterized	by	raised	blood	sugar	levels	that	occur	

when	the	pancreas	does	not	produce	enough	insulin	

or	when	the	body	cannot	effectively	use	the	insulin	it	
[5]

produces. 	 The	 International	 Diabetes	 Federation	

has	estimated	that	about	382	million	people	all	over	

the	 world	 suffer	 from	 diabetes.	 If	 these	 trends	

continue,	by	2035,	about	592	million	people,	or	every	
[6]

tenth	person,	will	have	diabetes. 	In	India,	the	overall	

diabetes	prevalence	is	8%.	Prevalence	is	only	0.7%	

for	 non-obese,	 physically	 active,	 rural	 Indians.	 It	
[7]reaches	11%	for	obese,	 sedentary,	urban	 Indians. 	

There	are	about	1	million	juvenile	diabetics	in	India,	

and	every	year	12000	diabetic	children	[2-14	years]	
[8]

die	of	the	disease.

	 Global	and	national	estimates	for	the	prevalence	

of	 diabetes	 in	 the	 adolescent	 age	 group	 are	

unavailable	till	date.	In	the	United	States,	May	et	al	

found	 out	 that	 the	 combined	 prevalence	 of	

prediabetes	&	diabetes	in	American	adolescents	was	
[9]23%	in	2007-2008. 	The	largest	study	in	India	was	

conducted	by	Singh	et	al	among	10,843	adolescents	

in	 Chandigarh	 during	 the	 year	 2007,	 and	 they	
[10]

detected	a	prevalence	of	diabetes	of	4.2%.

	 Although	 Type	 1	 diabetes	 is	 the	most	 common	

form	 in	 children,	 Type	 2	 diabetes	 poses	 a	 major	

health	problem	globally,	especially	in	the	developing	

world.	The	age	of	onset	of	Type	2	diabetes	in	India	has	

been	shifting	towards	ever	younger	people.	Among	

Indians	 in	 their	 late	 teens	 [15-19	 years],	 Type	 2	

diabetes	 already	 manifests	 itself	 more	 often	 than	
[11]Type	1	diabetes	does. 	Type	2	diabetes	in	children	

and	 adolescents	 is	 probably	 under-diagnosed	

because	 it	 can	 exist	 without	 symptoms.	 The	 	 	 	 	 	 	 	 	 	 	 	 	 	

clinical	 manifestations	 of	 T2DM	 are	 preceded	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

by	 an	 asymptomatic	 prodromal	 period	 called	

'prediabetes'.

	 Against	the	above	background,	the	present	study	

was	 carried	 out	 with	 the	 objective	 to	 study	 the	

prevalence	 of	 diabetes	 and	 associated	 risk	 factors	

among	 individuals	 in	 the	age	group	10-19	years	 in	

urban	areas	of	Udaipur,	Rajasthan.	
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and	 answering	 them.	 Glucometer, 	 digital 	

sphygmomanometer,	measuring	 tape	and	weighing	

scale	were	used	in	the	study.	Following	criteria	were	

used.	

Hypertension:	The	hypertension	status	of	the	study	

participants	was	assessed	by	using	standard	criteria	

formulated	 by	 the	 American	 Health	 Association	 	
[13]

(AHA)	-2017. 	

Diabetes	 criteria:	 Blood	 sugar	 determination	

(fasting)	was	done	by	glucometer	by	glucose	oxidase	

Study	Instruments	:	A	predesigned,	pretested,	semi-

structured	 questionnaire	 containing	 items	 on	 (a)	

identification	 data	 i.e.	 age,	 gender,	 religion,	

educational	status,	area	of	residence,	socioeconomic	

status	of	the	person,	(b)	risk	factor	for	diabetes	i.e.	

obesity,	sedentary	lifestyle,	smoking,	alcohol,	family	

history,	dietary	habits,	history	of	consanguinity,	etc.	

The	 questionnaire	 was	 pilot	 tested	 among	 20	

adolescents	 in	 the	village	of	Delwara	 in	 June	2019,	

and	questions	were	later	modified	to	ensure	that	the	

subjects	would	have	no	difficulty	 in	understanding	

Table	1:	Socio-demographic	profile	of	study	subjects

																										Characteristics	 																																						Total	[n=1005]

	 	 	 Males	[n=527]		n	(%)	 Females	[n=478]		n	(%)

					Age	(years)

	 10-14	 	 271	(51.4)	 236	(49.4)

	 15-19	 	 256	(48.6)	 242	(50.6)

	 Religion

	 Hindu	 	 179	(33.9)	 154	(32.2)

	 Muslim	 			 326	(61.9)	 306	(64)

	 Sikh	 	 17	(3.2)	 10	(2.1)

	 Christian	 	 5	(1)	 8	(1.7)

	 Education

	 Illiterate	 	 0	 0

	 Primary/	Just	literate	 	 27	(5.1)	 43	(8.9)

	 Middle	School	 				 	198	(37.6)	 182	(38.2)

	 High	School	 					 227	(43.1)	 219	(45.8)

	 Intermediate/Diploma	 							 75	(14.2)	 34	(7.1)

	 Occupation

	 Student	 													 403	(76.5)	 353	(73.9)

	 School	dropout	 	 22	(4.2)	 80	(16.7)

	 Unskilled	worker*	 																 78	(14.8)	 27	(5.7)

	 Semi-skilled	worker**	 	 24	(4.6)	 18	(3.8)

	 Marital	Status

	 Married	 	 12	(2.3)	 56	(11.7)

	 Unmarried	 	 515	(97.7)	 422	(88.3)

*Unskilled	worker:	Person	who	are	doing	work	which	requires	neither	education	nor	specialized	training.	

**Semi-skilled	worker:		person	who	are	doing	work	which	requires	some	training	to	know	their	routine	jobs	efficiently.

Healthline	Journal	Volume	12	Issue	1	(January-March	2021)
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not	doing	anything.	Out	of	527	males,	24	(4.55%)	and	

78	(14.8%)	were	semi-skilled	and	unskilled	workers	

respectively.	 It	 was	 also	 observed	 that,	 12	 (2.3%)	

males	and	56	(11.7%)	females	were	married,	thereby	

highlighting	the	high	prevalence	of	teenage	marriage	

among	adolescent	girls.	[Table	1]

	 Table	2	highlights	that	the	prevalence	of	diabetes	

was	 2.9%	 in	 males	 and	 4.4%	 in	 females	 but	 the	
2

difference	was	not	statistically	significant	(χ =3.66,	p	

value	0.16)

	 Table	3	shows	prevalence	of	smoking,	alcoholism,	

non-vegetarian	 diet	 and	 hypertension	 was	 higher	

among	males	as	compared	to	females.	However,	the	

difference	 was	 significant	 only	 for	 smoking	

(χ2=13.93,	p	value<0.001),	alcoholism	(χ2=36.76,	p	

value<0.001)	 and	 non-vegetarian	 diet	 (χ2=4.51,	 p	

value	0.03).

method	as	per	WHO	and	were	interpreted.	In	the	case	

of	 fasting	 plasma	 glucose	 (FPG)	 >	 126mg	 /dl,	 a	
[14]	

second	determination	was	performed.

Obesity	criteria:	 	Body	mass	index	of	the	person	was	

calculated	using	height	and	weight	by	applying	the	

formula	weight	(in	kgs)	divided	by	square	of	height	
2(in	m ).The	cutoff	criteria	are	based	on	the	WHO	BMI-

for-age	growth	charts.	 	Adolescents	with	BMI	values	
th

at	or	above	the	95 	percentile	of	the	sex-specific	BMI	
[15]

growth	charts	are	classified	as	obese. 	

Ethical	 clearance	 and	analysis:	 Institutional	 ethical	

clearance	 was	 taken.	 [No.	 AIMS/IEC/2019/022].	 	

Statistical	analysis	was	done	using	SPSS	version	21.0.	

Results:

	 Table	 1	 shows	 Majority	 of	 the	 subjects,	 403	

(76.5%)	 males	 and	 353	 (73.9%)	 females,	 were	

students.	It	was	found	that	22	(4.2%)	males	and	80	

(16.7%)	females	were	school	dropouts	and

Table	2	:		Prevalence	of	diabetes	among	the	study	subjects

Classification	of	
Diabetes

Males	[n=	527]	
n	(%)

Females	[n=478]	
n	(%)

Total	[n=1005]	
n	(%)

2
χ 	value,	d.f,
	p	value

Normal	 485	(92)	 423	(88.5)	 908	(90.4)

Prediabetes	 27	(5.1)	 34	(7.1)	 61	(6.1)

Diabetes	 15	(2.9)	 21	(4.4)	 36	(3.6)

3.66,	2,
0.16

Table	3	:		Prevalence	of	risk	factors	of	diabetes	according	to	sex	among	the	study	subjects	

Risk	Factors Males	(N=527)	
n	(%)

Females	(N=478)	
n	(%)

Total	[n=1005]	
n	(%)

2χ 	value,	
	p	value

Family	history	of	diabetes	 66	(12.5)	 78	(16.3)	 134	(13.3)	 2.94,0.08

Obesity	 33	(6.3)	 69	(14.4)	 102	(10.2)	 18.36,0.001**

Sedentary	lifestyle#	 78	(14.8)	 107	(22.4)	 185	(18.4)	 9.6,0.002*

Smoking	 41	(7.8)	 12	(2.5)	 53	(5.3)	 13.93,0.001**

Alcoholism	 57	(10.8)	 7	(1.5)	 64	(6.4)	 36.76,0.001**

Non-vegetarian	diet	 381	(72.3)	 316	(66.1)	 697	(69.4)	 4.51,0.03*

Hypertension	 38	(7.2)	 27	(5.7)	 65	(6.5)	 1.01,0.32

*p	value	<0.05		**	p	value	<0.001		#	Sedentary:	type	of	lifestyle	with	little	or	no	physical	activity.
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Table	4	:		Multivariate	Logistic	regression	analysis	of	different	risk	factors	for	diabetes

	 Risk	factors	 Odds	ratio(	95%	CI)	 p	value

Age	group

	 10-14	years	 Reference	 -	

	 15-19	years	 2.03(1.25-4.03)	 0.02

Socio	economic	class

	 Upper/	Upper	middle	 Reference	 -

	 Lower	middle	 1.09(0.61-1.95)	 0.76

	 Upper	lower/	Lower	 1.64(0.85-3.19)	 0.13

BMI

	 Non	obese	 Reference	 -	

	 Obese	 1.86(1.05-3.37)	 0.05

Family	history	of	diabetes

	 No	 Reference	 -	

	 Yes	 2.16(1.27-3.66)	 0.01

Physical	activity

	 Moderate	activity	 Reference	 -	

	 Sedentary	lifestyle	 1.90(0.98-3.69)	 0.05

Currently	smoking

	 No	 Reference	 -	

	 Yes	 0.87(0.31-1.67)	 0.46

Diet

	 Vegetarian	 Reference	 -	

	 Non-vegetarian	 1.93(0.98-2.86)	 0.06

Hypertension

	 Absent	 Reference	 -	

	 Present	 1.79(1.11-2.45)	 0.050

	 Table	4	highlights	that	subjects	of	15-19	years	age	

group	experienced	2.03	times	greater	risk	of	getting	

diabetes	as	compared	to	subjects	in	the	age	group	of	

10-14	years	(p	value	0.02).	Subjects	who	were	obese	

experienced	1.86	times	greater	risk	in	comparison	to	

those	who	were	not	obese	 (p	value	0.05).	 Subjects	

with	a	positive	family	history	of	diabetes	experienced	

2.16	times	greater	risk	of	getting	diabetes	(p	value	

0.01).	 Subjects	 who	 led	 a	 sedentary	 lifestyle	

experienced	 1.90	 times	 greater	 risk	 of	 getting	

diabetes	as	compared	to	those	engaged	in	moderate	

activity	 (p	 value	 0.05).	 Subjects	 who	 were	

hypertensive	experienced	1.79	times	greater	risk	as	

compared	 to	 those	 who	 were	 not	 hypertensive	

(0.05).

Discussion:

	 The	prevalence	of	diabetes	in	the	present	study	

was	 observed	 to	 be	 3.6%	 among	 study	 subjects	

(2.9%	 in	 males	 and	 4.4%	 in	 females)	 while	 the	

prevalence	of	prediabetes	was	observed	to	be	6.1%	

among	the	study	subjects	(5.1%	in	males	and	7.1%	

Healthline	Journal	Volume	12	Issue	1	(January-March	2021)
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years,	and	5%	prevalence	of	diabetes	in	the	age	group	

of	15-19	years	(p	value=0.015).

	 The	 present	 study	 showed	 an	 increasing	

prevalence	 of	 diabetes	 with	 increasing	 body	 mass	

index	 (BMI),	 with	 2.4%	 prevalence	 of	 diabetes	 in	

non-obese	persons	compared	to	13.7%	prevalence	of	
2diabetes	in	obese	persons	(χ =	30.63,	p	value<0.001).	

In	 a	 multisite	 case-control	 study	 conducted	 by	
[19]

Vikram	et	al 	among	adolescents	and	young	adults	

in	North	India	in	2006,	it	was	observed	that	obesity	

was	a	risk	factor	for	diabetes	[OR=7.9(2.5-25.44)].

	 The	present	study	showed	that	the	prevalence	of	

diabetes	was	significantly	higher	in	adolescents	who	

led	a	sedentary	lifestyle	(4.6%)	as	compared	to	those	

doing	moderate	work	(1.9%,	χ2=	5.25,	p	value	0.02).	

(Table	 4)	 These	 findings	 are	 consistent	with	 other	

studies	done	either	in	India	or	abroad.	A	multicentric	
[21]study	conducted	by	Mohan	et	al 	in	various	parts	of	

India	 from	 April	 2003-March	 2005	 as	 part	 of	 the	

WHO-ICMR	Indian	NCD	risk	factor	surveillance	has	

found	physical	inactivity	to	be	a	strong	risk	factor	for	

type	2	diabetes.

Conclusion	and	Recommendations:

	 Overall	 prevalence	 of	 diabetes	was	 found	 to	 be	

3 .6%. 	 In tens ive 	 IEC 	 campaigns 	 through 	

multipronged	 strategies	 is	 needed	 to	 educate	

adolescents	 about	 diabetes,	 both	 in	 schools	 from	

primary	 level	 onwards	 as	 well	 as	 in	 communities,	

particularly	 focusing	 on	 –	 (1)	 prevention	 by	

recognition	 of	 important	 risk	 factors	 and	 lifestyle	

modifications	(2)	early	diagnosis	and	treatment	by	

recognition	of	symptoms.

	 Healthy	 lifestyle	 changes	 like	 change	 in	 food	

habits	in	terms	of	reduction	of	salty	and	fatty	food,	

promotion	 of	 balanced	 diet	 complemented	 by	

regular	 exercise,	 weight	 reduction,	 etc.	 should	 be	

promoted	 through	 all	 strategies	 to	 reduce	 the	

prevalence	of	both	diabetes.
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in	 females).	 Hence,	 the	 combined	 prevalence	 of	

diabetes	and	prediabetes	among	the	study	subjects	

was	observed	to	be	9.7%.	This	was	observed	to	be	

higher	than	that	in	the	previous	studies	conducted	by	
[16]Ramachandran	 et	 al 	 among	 adolescents	 [12-19	

years]	 in	 Chennai	 in	 2007	 (combined	 prediabetes	
[10]and	diabetes	prevalence	of	 5.8%),	 by	 Singh	 et	 al 	

among	 10,843	 schoolgoing	 adolescents	 in	

Chandigarh	 in	 2007	 (4.2%	 prevalence	 of	 diabetes	
[17]

and	1.6%	prevalence	of	prediabetes),	by	Balagopal 	

among	adolescent	youth	[10-17	years]	in	rural	areas	

of	 Tamil	 Nadu	 in	 2008	 (combined	 prevalence	 of	
[ 1 8 ]

5.1%),	 and	 by	 Reddy 	 among	 corporate	

schoolchildren	 [7-14	 years]	 in	 Nellore,	 Andhra	

Pradesh	 in	 2011	 (combined	 prediabetes	 and	

diabetes	 prevalence	 of	 9.5%)	 The	 present	 study	

showed	 an	 increasing	 prevalence	 of	 diabetes	 with	

increasing	age	with	2.2%	prevalence	of	diabetes	 in	

the	age	group	of	10-14	years,	and	5%	prevalence	of	

diabetes	 in	 the	 age	 group	 of	 15-19	 years	 (p	

value=0.015).	The	increasing	prevalence	of	diabetes	

in	 the	 present	 study	 could	 be	 attributed	 to	

urbanization,	sedentary	lifestyle,	physical	inactivity	

and	 presence	 of	 addictions	 like	 tobacco	 use	 and	

alcohol	consumption.

	 The	present	study	showed	a	significantly	higher	

prevalence	in	subjects	with	a	positive	family	history	

of	diabetes	 (11.2%)	as	 compared	 to	 those	without	
2

positive	family	history	of	diabetes	(2.4%,	χ =	25.94,	p	

value<0.001).	In	a	multisite	case-control	study	done	
[19]

in	North	India	by	Vikram	et	al 	in	2006,	it	was	found	

that	 a	 significantly	 higher	 number	 of	 cases	 had	 a	

history	of	type	2	diabetes	in	first-degree	relatives	as	

compared	 with	 controls	 [82.3%	 vs	 23.2%,	 p	
[20]

value<0.001].	 Anjana	 RM	 et	 al ,	 in	 a	 community-

based	study	on	adolescents	[12-19	years]	in	Chennai,	

detected	 that	 blood	 sugar	 levels	were	 significantly	

higher	 in	 the	 group	 with	 two	 diabetic	 patients	 as	

compared	to	the	groups	with	one	diabetic	parent,	and	

no	diabetic	parents.

	 The	 present	 study	 showed	 an	 increasing	

prevalence	of	diabetes	with	increasing	age	with	2.2%	

prevalence	 of	 diabetes	 in	 the	 age	 group	 of	 10-14	
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Abstract:

	 Introduction:	Adolescents	 constitute	20%	of	world's	 total	population.	Adolescents	have	become	

quite	vulnerable	to	various	non-communicable	diseases	(NCDs)	like	hypertension	and	diabetes	mellitus,	

especially	due	to	the	tremendous	changes	in	their	lifestyle	over	the	last	few	decades.	The	age	of	onset	of	

Type	2	diabetes	in	India	has	been	shifting	towards	ever	younger	people.	Among	Indians	in	their	late	teens	

[15-19	years],	Type	2	diabetes	already	manifests	itself	more	often	than	Type	1	diabetes	does.	Objective:	To	

study	prevalence	and	risk	factors	for	Type	2	diabetes	and	pre	diabetes	among	male	and	female	adolescents	

in	Udaipur	city.	Method:	It	was	a	Community	based	cross	sectional	study	conducted	in	three	urban	areas	of	

Udaipur	for	6	months.	A	total	of	1005	adolescents	were	included	in	the	study.	A	pretested	and	predesigned	

questionnaire	 was	 used.	 Results:	 Prevalence	 of	 diabetes	 was	 2.9%	 in	 males	 and	 4.4%	 in	 females	

adolescents.	Prevalence	of	smoking,	alcoholism,	non-vegetarian	diet	and	hypertension	was	higher	among	

males.	Conclusion:	Diabetes	type	2	is	a	growing	problem	among	adolescents.	We	need	active	involvement	

of	health	care	workers	for	educating	adolescents	about	risk	factors	for	diabetes.

Key	words:			Adolescents,	Diabetes,	Pre-Diabetes.

Introduction:

	 According	to	the	WHO,	adolescence	is	defined	as	

the	period	between	10	to	19	years,	the	second	decade	

of	 life.	 This	 is	 a	 period	 of	 rapid	 growth	 and	

development	 for	 adolescents'	 bodies,	 minds	 and	
[1]

social	 relationships. 	 Adolescence	 is	 a	 process	

whereby	an	individual	makes	the	gradual	transition	

from	childhood	to	adulthood	and	is	a	critical	period	of	

development,	 second	 only	 to	 the	 early	 childhood	

years.	 Adolescents	 constitute	 20%	 of	 world's	 total	
[2]population.

	 According	to	2011	Census	of	India,	there	are	253.2	

million	adolescents	constituting	20.9%	of	the

[3]
total	 population. 	 This	 number	 is	 ever	 increasing	

making	it	the	largest	generation	to	undergo	transition	

from	 children	 to	 adults	 in	 the	 near	 future,	 in	 turn	

making	India	the	youngest	country	of		the	world.

	 Adolescents	 have	 become	 quite	 vulnerable	 to	

various	 non-communicable	 diseases	 (NCDs)	 like	

hypertension	and	diabetes	mellitus,	especially	due	to	

the	tremendous	changes	in	their	lifestyle	over	the	last	

few	 decades.	 Over	 half	 of	 NCD	 related	 deaths	 are	

associated	 with	 behaviours	 that	 begin	 or	 are	

reinforced	during	adolescence,	including	tobacco	and	

alcohol	use,	poor	eating	habits,	and	lack	of	exercise,	
[4]compounded	by	the	presence	of	obesity.
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Method:

Study	 Design	 :	 Community	 based	 cross	 sectional	

study.

Study	Area	:	The	study	was	conducted	in	three	urban	

areas	 of	 Udaipur	 –	 Bhuwana	 [population	 17660],	

Fatehpura	[2	 lakhs	population]	and	Siphon	[10000	

population].	The	 three	areas	were	selected	as	 they	

are	 catered	 by	 the	 Department	 of	 Community	

Medicine	of	the	medical	college.	

Study	Period	:	Study	was	conducted	for	a	period	of	6	

months	from	July	2019	to	December	2019.

Study	Subjects	:	Males	and	females	of	10-19	years	

residing	in	these	areas

Sample	Size	:	At	95%	confidence	level	and	taking	the	

prevalence	of	diabetes	and	prediabetes	 to	be	9.5%	

with	a	relative	error	of	20%,	the	sample	size	came	out	

to	be	934	using	the	formula

2 2
n	=	Z 	p	q	/	L ,α

Where			n	=	sample	size

Zα	 =	 1.96	 value	 of	 the	 standard	 normal	 variate	

corresponding	to	level	of	significance	alpha	5	%

[12]
p	=	prevalence	of	diabetes ,	9.5%	

q	=	100	–	p,	90.5%

L	=	precision,	20%

	 Accounting	for	a	non-response	rate	of	20%,	a	total	

of	1027	subjects	were	to	be	included.	Out	of	these,	22	

did	not	give	consent	 to	be	part	of	 the	 study,	hence	

1005	 adolescents	 were	 included	 in	 the	 study.	 By	

simple	 random	 sampling,	 subjects	 were	 selected	

from	 the	 three	 areas.	 Proportionate	 probability	

sampling	was	followed.	

Inclusion	Criteria	:

1.		 All	males	and	females	of	10-19	years	after	getting	

consent	from	them	and	informed	written	consent	

from	their	parents	if	they	are	<18	years,	or	after	

getting	consent	from	them	if	they	are	18	years	or	

older.

2.	 The	 person	 should	 be	 a	 resident	 of	 the	 area	

mentioned	above	for	a	minimum	of	6	months.

	 Diabetes	 Mellitus	 (DM)	 is	 a	 chronic	 disorder	

characterized	by	raised	blood	sugar	levels	that	occur	

when	the	pancreas	does	not	produce	enough	insulin	

or	when	the	body	cannot	effectively	use	the	insulin	it	
[5]

produces. 	 The	 International	 Diabetes	 Federation	

has	estimated	that	about	382	million	people	all	over	

the	 world	 suffer	 from	 diabetes.	 If	 these	 trends	

continue,	by	2035,	about	592	million	people,	or	every	
[6]

tenth	person,	will	have	diabetes. 	In	India,	the	overall	

diabetes	prevalence	is	8%.	Prevalence	is	only	0.7%	

for	 non-obese,	 physically	 active,	 rural	 Indians.	 It	
[7]reaches	11%	for	obese,	 sedentary,	urban	 Indians. 	

There	are	about	1	million	juvenile	diabetics	in	India,	

and	every	year	12000	diabetic	children	[2-14	years]	
[8]

die	of	the	disease.

	 Global	and	national	estimates	for	the	prevalence	

of	 diabetes	 in	 the	 adolescent	 age	 group	 are	

unavailable	till	date.	In	the	United	States,	May	et	al	

found	 out	 that	 the	 combined	 prevalence	 of	

prediabetes	&	diabetes	in	American	adolescents	was	
[9]23%	in	2007-2008. 	The	largest	study	in	India	was	

conducted	by	Singh	et	al	among	10,843	adolescents	

in	 Chandigarh	 during	 the	 year	 2007,	 and	 they	
[10]

detected	a	prevalence	of	diabetes	of	4.2%.

	 Although	 Type	 1	 diabetes	 is	 the	most	 common	

form	 in	 children,	 Type	 2	 diabetes	 poses	 a	 major	

health	problem	globally,	especially	in	the	developing	

world.	The	age	of	onset	of	Type	2	diabetes	in	India	has	

been	shifting	towards	ever	younger	people.	Among	

Indians	 in	 their	 late	 teens	 [15-19	 years],	 Type	 2	

diabetes	 already	 manifests	 itself	 more	 often	 than	
[11]Type	1	diabetes	does. 	Type	2	diabetes	in	children	

and	 adolescents	 is	 probably	 under-diagnosed	

because	 it	 can	 exist	 without	 symptoms.	 The	 	 	 	 	 	 	 	 	 	 	 	 	 	

clinical	 manifestations	 of	 T2DM	 are	 preceded	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

by	 an	 asymptomatic	 prodromal	 period	 called	

'prediabetes'.

	 Against	the	above	background,	the	present	study	

was	 carried	 out	 with	 the	 objective	 to	 study	 the	

prevalence	 of	 diabetes	 and	 associated	 risk	 factors	

among	 individuals	 in	 the	age	group	10-19	years	 in	

urban	areas	of	Udaipur,	Rajasthan.	
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and	 answering	 them.	 Glucometer, 	 digital 	

sphygmomanometer,	measuring	 tape	and	weighing	

scale	were	used	in	the	study.	Following	criteria	were	

used.	

Hypertension:	The	hypertension	status	of	the	study	

participants	was	assessed	by	using	standard	criteria	

formulated	 by	 the	 American	 Health	 Association	 	
[13]

(AHA)	-2017. 	

Diabetes	 criteria:	 Blood	 sugar	 determination	

(fasting)	was	done	by	glucometer	by	glucose	oxidase	

Study	Instruments	:	A	predesigned,	pretested,	semi-

structured	 questionnaire	 containing	 items	 on	 (a)	

identification	 data	 i.e.	 age,	 gender,	 religion,	

educational	status,	area	of	residence,	socioeconomic	

status	of	the	person,	(b)	risk	factor	for	diabetes	i.e.	

obesity,	sedentary	lifestyle,	smoking,	alcohol,	family	

history,	dietary	habits,	history	of	consanguinity,	etc.	

The	 questionnaire	 was	 pilot	 tested	 among	 20	

adolescents	 in	 the	village	of	Delwara	 in	 June	2019,	

and	questions	were	later	modified	to	ensure	that	the	

subjects	would	have	no	difficulty	 in	understanding	

Table	1:	Socio-demographic	profile	of	study	subjects

																										Characteristics	 																																						Total	[n=1005]

	 	 	 Males	[n=527]		n	(%)	 Females	[n=478]		n	(%)

					Age	(years)

	 10-14	 	 271	(51.4)	 236	(49.4)

	 15-19	 	 256	(48.6)	 242	(50.6)

	 Religion

	 Hindu	 	 179	(33.9)	 154	(32.2)

	 Muslim	 			 326	(61.9)	 306	(64)

	 Sikh	 	 17	(3.2)	 10	(2.1)

	 Christian	 	 5	(1)	 8	(1.7)

	 Education

	 Illiterate	 	 0	 0

	 Primary/	Just	literate	 	 27	(5.1)	 43	(8.9)

	 Middle	School	 				 	198	(37.6)	 182	(38.2)

	 High	School	 					 227	(43.1)	 219	(45.8)

	 Intermediate/Diploma	 							 75	(14.2)	 34	(7.1)

	 Occupation

	 Student	 													 403	(76.5)	 353	(73.9)

	 School	dropout	 	 22	(4.2)	 80	(16.7)

	 Unskilled	worker*	 																 78	(14.8)	 27	(5.7)

	 Semi-skilled	worker**	 	 24	(4.6)	 18	(3.8)

	 Marital	Status

	 Married	 	 12	(2.3)	 56	(11.7)

	 Unmarried	 	 515	(97.7)	 422	(88.3)

*Unskilled	worker:	Person	who	are	doing	work	which	requires	neither	education	nor	specialized	training.	

**Semi-skilled	worker:		person	who	are	doing	work	which	requires	some	training	to	know	their	routine	jobs	efficiently.
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not	doing	anything.	Out	of	527	males,	24	(4.55%)	and	

78	(14.8%)	were	semi-skilled	and	unskilled	workers	

respectively.	 It	 was	 also	 observed	 that,	 12	 (2.3%)	

males	and	56	(11.7%)	females	were	married,	thereby	

highlighting	the	high	prevalence	of	teenage	marriage	

among	adolescent	girls.	[Table	1]

	 Table	2	highlights	that	the	prevalence	of	diabetes	

was	 2.9%	 in	 males	 and	 4.4%	 in	 females	 but	 the	
2

difference	was	not	statistically	significant	(χ =3.66,	p	

value	0.16)

	 Table	3	shows	prevalence	of	smoking,	alcoholism,	

non-vegetarian	 diet	 and	 hypertension	 was	 higher	

among	males	as	compared	to	females.	However,	the	

difference	 was	 significant	 only	 for	 smoking	

(χ2=13.93,	p	value<0.001),	alcoholism	(χ2=36.76,	p	

value<0.001)	 and	 non-vegetarian	 diet	 (χ2=4.51,	 p	

value	0.03).

method	as	per	WHO	and	were	interpreted.	In	the	case	

of	 fasting	 plasma	 glucose	 (FPG)	 >	 126mg	 /dl,	 a	
[14]	

second	determination	was	performed.

Obesity	criteria:	 	Body	mass	index	of	the	person	was	

calculated	using	height	and	weight	by	applying	the	

formula	weight	(in	kgs)	divided	by	square	of	height	
2(in	m ).The	cutoff	criteria	are	based	on	the	WHO	BMI-

for-age	growth	charts.	 	Adolescents	with	BMI	values	
th

at	or	above	the	95 	percentile	of	the	sex-specific	BMI	
[15]

growth	charts	are	classified	as	obese. 	

Ethical	 clearance	 and	analysis:	 Institutional	 ethical	

clearance	 was	 taken.	 [No.	 AIMS/IEC/2019/022].	 	

Statistical	analysis	was	done	using	SPSS	version	21.0.	

Results:

	 Table	 1	 shows	 Majority	 of	 the	 subjects,	 403	

(76.5%)	 males	 and	 353	 (73.9%)	 females,	 were	

students.	It	was	found	that	22	(4.2%)	males	and	80	

(16.7%)	females	were	school	dropouts	and

Table	2	:		Prevalence	of	diabetes	among	the	study	subjects

Classification	of	
Diabetes

Males	[n=	527]	
n	(%)

Females	[n=478]	
n	(%)

Total	[n=1005]	
n	(%)

2
χ 	value,	d.f,
	p	value

Normal	 485	(92)	 423	(88.5)	 908	(90.4)

Prediabetes	 27	(5.1)	 34	(7.1)	 61	(6.1)

Diabetes	 15	(2.9)	 21	(4.4)	 36	(3.6)

3.66,	2,
0.16

Table	3	:		Prevalence	of	risk	factors	of	diabetes	according	to	sex	among	the	study	subjects	

Risk	Factors Males	(N=527)	
n	(%)

Females	(N=478)	
n	(%)

Total	[n=1005]	
n	(%)

2χ 	value,	
	p	value

Family	history	of	diabetes	 66	(12.5)	 78	(16.3)	 134	(13.3)	 2.94,0.08

Obesity	 33	(6.3)	 69	(14.4)	 102	(10.2)	 18.36,0.001**

Sedentary	lifestyle#	 78	(14.8)	 107	(22.4)	 185	(18.4)	 9.6,0.002*

Smoking	 41	(7.8)	 12	(2.5)	 53	(5.3)	 13.93,0.001**

Alcoholism	 57	(10.8)	 7	(1.5)	 64	(6.4)	 36.76,0.001**

Non-vegetarian	diet	 381	(72.3)	 316	(66.1)	 697	(69.4)	 4.51,0.03*

Hypertension	 38	(7.2)	 27	(5.7)	 65	(6.5)	 1.01,0.32

*p	value	<0.05		**	p	value	<0.001		#	Sedentary:	type	of	lifestyle	with	little	or	no	physical	activity.
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Table	4	:		Multivariate	Logistic	regression	analysis	of	different	risk	factors	for	diabetes

	 Risk	factors	 Odds	ratio(	95%	CI)	 p	value

Age	group

	 10-14	years	 Reference	 -	

	 15-19	years	 2.03(1.25-4.03)	 0.02

Socio	economic	class

	 Upper/	Upper	middle	 Reference	 -

	 Lower	middle	 1.09(0.61-1.95)	 0.76

	 Upper	lower/	Lower	 1.64(0.85-3.19)	 0.13

BMI

	 Non	obese	 Reference	 -	

	 Obese	 1.86(1.05-3.37)	 0.05

Family	history	of	diabetes

	 No	 Reference	 -	

	 Yes	 2.16(1.27-3.66)	 0.01

Physical	activity

	 Moderate	activity	 Reference	 -	

	 Sedentary	lifestyle	 1.90(0.98-3.69)	 0.05

Currently	smoking

	 No	 Reference	 -	

	 Yes	 0.87(0.31-1.67)	 0.46

Diet

	 Vegetarian	 Reference	 -	

	 Non-vegetarian	 1.93(0.98-2.86)	 0.06

Hypertension

	 Absent	 Reference	 -	

	 Present	 1.79(1.11-2.45)	 0.050

	 Table	4	highlights	that	subjects	of	15-19	years	age	

group	experienced	2.03	times	greater	risk	of	getting	

diabetes	as	compared	to	subjects	in	the	age	group	of	

10-14	years	(p	value	0.02).	Subjects	who	were	obese	

experienced	1.86	times	greater	risk	in	comparison	to	

those	who	were	not	obese	 (p	value	0.05).	 Subjects	

with	a	positive	family	history	of	diabetes	experienced	

2.16	times	greater	risk	of	getting	diabetes	(p	value	

0.01).	 Subjects	 who	 led	 a	 sedentary	 lifestyle	

experienced	 1.90	 times	 greater	 risk	 of	 getting	

diabetes	as	compared	to	those	engaged	in	moderate	

activity	 (p	 value	 0.05).	 Subjects	 who	 were	

hypertensive	experienced	1.79	times	greater	risk	as	

compared	 to	 those	 who	 were	 not	 hypertensive	

(0.05).

Discussion:

	 The	prevalence	of	diabetes	in	the	present	study	

was	 observed	 to	 be	 3.6%	 among	 study	 subjects	

(2.9%	 in	 males	 and	 4.4%	 in	 females)	 while	 the	

prevalence	of	prediabetes	was	observed	to	be	6.1%	

among	the	study	subjects	(5.1%	in	males	and	7.1%	

Healthline	Journal	Volume	12	Issue	1	(January-March	2021)
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years,	and	5%	prevalence	of	diabetes	in	the	age	group	

of	15-19	years	(p	value=0.015).

	 The	 present	 study	 showed	 an	 increasing	

prevalence	 of	 diabetes	 with	 increasing	 body	 mass	

index	 (BMI),	 with	 2.4%	 prevalence	 of	 diabetes	 in	

non-obese	persons	compared	to	13.7%	prevalence	of	
2diabetes	in	obese	persons	(χ =	30.63,	p	value<0.001).	

In	 a	 multisite	 case-control	 study	 conducted	 by	
[19]

Vikram	et	al 	among	adolescents	and	young	adults	

in	North	India	in	2006,	it	was	observed	that	obesity	

was	a	risk	factor	for	diabetes	[OR=7.9(2.5-25.44)].

	 The	present	study	showed	that	the	prevalence	of	

diabetes	was	significantly	higher	in	adolescents	who	

led	a	sedentary	lifestyle	(4.6%)	as	compared	to	those	

doing	moderate	work	(1.9%,	χ2=	5.25,	p	value	0.02).	

(Table	 4)	 These	 findings	 are	 consistent	with	 other	

studies	done	either	in	India	or	abroad.	A	multicentric	
[21]study	conducted	by	Mohan	et	al 	in	various	parts	of	

India	 from	 April	 2003-March	 2005	 as	 part	 of	 the	

WHO-ICMR	Indian	NCD	risk	factor	surveillance	has	

found	physical	inactivity	to	be	a	strong	risk	factor	for	

type	2	diabetes.

Conclusion	and	Recommendations:

	 Overall	 prevalence	 of	 diabetes	was	 found	 to	 be	

3 .6%. 	 In tens ive 	 IEC 	 campaigns 	 through 	

multipronged	 strategies	 is	 needed	 to	 educate	

adolescents	 about	 diabetes,	 both	 in	 schools	 from	

primary	 level	 onwards	 as	 well	 as	 in	 communities,	

particularly	 focusing	 on	 –	 (1)	 prevention	 by	

recognition	 of	 important	 risk	 factors	 and	 lifestyle	

modifications	(2)	early	diagnosis	and	treatment	by	

recognition	of	symptoms.

	 Healthy	 lifestyle	 changes	 like	 change	 in	 food	

habits	in	terms	of	reduction	of	salty	and	fatty	food,	

promotion	 of	 balanced	 diet	 complemented	 by	

regular	 exercise,	 weight	 reduction,	 etc.	 should	 be	

promoted	 through	 all	 strategies	 to	 reduce	 the	

prevalence	of	both	diabetes.
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in	 females).	 Hence,	 the	 combined	 prevalence	 of	

diabetes	and	prediabetes	among	the	study	subjects	

was	observed	to	be	9.7%.	This	was	observed	to	be	

higher	than	that	in	the	previous	studies	conducted	by	
[16]Ramachandran	 et	 al 	 among	 adolescents	 [12-19	

years]	 in	 Chennai	 in	 2007	 (combined	 prediabetes	
[10]and	diabetes	prevalence	of	 5.8%),	 by	 Singh	 et	 al 	

among	 10,843	 schoolgoing	 adolescents	 in	

Chandigarh	 in	 2007	 (4.2%	 prevalence	 of	 diabetes	
[17]

and	1.6%	prevalence	of	prediabetes),	by	Balagopal 	

among	adolescent	youth	[10-17	years]	in	rural	areas	

of	 Tamil	 Nadu	 in	 2008	 (combined	 prevalence	 of	
[ 1 8 ]

5.1%),	 and	 by	 Reddy 	 among	 corporate	

schoolchildren	 [7-14	 years]	 in	 Nellore,	 Andhra	

Pradesh	 in	 2011	 (combined	 prediabetes	 and	

diabetes	 prevalence	 of	 9.5%)	 The	 present	 study	

showed	 an	 increasing	 prevalence	 of	 diabetes	 with	

increasing	age	with	2.2%	prevalence	of	diabetes	 in	

the	age	group	of	10-14	years,	and	5%	prevalence	of	

diabetes	 in	 the	 age	 group	 of	 15-19	 years	 (p	

value=0.015).	The	increasing	prevalence	of	diabetes	

in	 the	 present	 study	 could	 be	 attributed	 to	

urbanization,	sedentary	lifestyle,	physical	inactivity	

and	 presence	 of	 addictions	 like	 tobacco	 use	 and	

alcohol	consumption.

	 The	present	study	showed	a	significantly	higher	

prevalence	in	subjects	with	a	positive	family	history	

of	diabetes	 (11.2%)	as	 compared	 to	 those	without	
2

positive	family	history	of	diabetes	(2.4%,	χ =	25.94,	p	

value<0.001).	In	a	multisite	case-control	study	done	
[19]

in	North	India	by	Vikram	et	al 	in	2006,	it	was	found	

that	 a	 significantly	 higher	 number	 of	 cases	 had	 a	

history	of	type	2	diabetes	in	first-degree	relatives	as	

compared	 with	 controls	 [82.3%	 vs	 23.2%,	 p	
[20]

value<0.001].	 Anjana	 RM	 et	 al ,	 in	 a	 community-

based	study	on	adolescents	[12-19	years]	in	Chennai,	

detected	 that	 blood	 sugar	 levels	were	 significantly	

higher	 in	 the	 group	 with	 two	 diabetic	 patients	 as	

compared	to	the	groups	with	one	diabetic	parent,	and	

no	diabetic	parents.

	 The	 present	 study	 showed	 an	 increasing	

prevalence	of	diabetes	with	increasing	age	with	2.2%	

prevalence	 of	 diabetes	 in	 the	 age	 group	 of	 10-14	
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INTRODUCTION 

Hypertension affects around 22% of people aged 18 years 
and over and is responsible for an estimated 9.4 million 
deaths per year globally.1 It mostly remains 
asymptomatic but at the same time increases the risk of 
heart disease, stroke, and renal failure.2 Hypertension is 
the commonest cardiovascular disorder, posing a major 
public health challenge to population in socioeconomic 
and epidemiological transition.3 

Studies indicate that there is an epidemiological shift 
towards high prevalence of hypertension in developing 
countries as compared to developed countries.4,5 Nepal is 

one such developing country where prevalence seems to 
increase.6 However, more prevalence studies of 
hypertension are imperative to design preventive and 
control strategies. There are limited community based 
studies on hypertension in Nepal, very few in western 
regions. Hence, the present study done in Terai region of 
Western Nepal can also be considered as a baseline study 
in that geographical setting. 

METHODS 

This community-based cross sectional study was 
conducted in Chotkiram Nagar village of Rupandehi 
district of Western Nepal. This village is about 30 kms 

ABSTRACT 
 
Background: Hypertension is the commonest cardiovascular disorder, posing a major public health challenge to 
population in socioeconomic and epidemiological transition. The objective of the study was to determine the 
prevalence of hypertension in the rural community.  
Methods: Community-based cross sectional study was conducted in Chotkiram nagar village of Rupandehi district of 
Western Nepal. Door to door screening for hypertension was done using mercury sphygmomanometer. Other study 
variables included demographic factors only such as age and sex. The data was collected from 7 th June 2016 to 20th 
June 2016. All the households in the village were screened and all the persons over 18 years of age in the households 
were subjected to blood pressure measurement. Thus the sample size comprised of all persons above 18 years of age. 
Total subjects enrolled were 3158. All persons above (and completed) 18 years of age and holding permanent resident 
status in the study area at the time of study were included in the study. Pregnant women and persons not willing to 
give consent were the exclusion criteria set. Though, all the participants gave their consent.  
Results: The prevalence of hypertension in the study is 16.2%.  
Conclusions: Though the hypertension is significant in the current study, the prevalence is much lower than the 
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from the city of Butwal. Geographically, Rupandehi is 
located in terai region of Nepal. The data was collected 
from 7th June 2016 to 20th June 2016. Door to door 
screening for hypertension was done using mercury 
sphygmomanometer. All the households in the village 
were screened and all the persons over 18 years of age in 
the households were subjected to blood pressure 
measurement. The total participants were 3158 from 880 
households of the village having population of 4879. 

Other study variables included demographic factors only 
such as age and sex. All persons above (and completed) 
18 years of age and holding permanent resident status in 
the study area at the time of study were included. 
Pregnant women and persons not willing to give consent 
were the exclusion criteria set. Though, all the 
participants gave their consent. Ethical clearance was 
taken and written permission was obtained from Village 
Development Committee Office (VDC), Chotkiram 
nagar.  

The purpose of visit was explained to the family 
members and consent taken. For this study, Joint National 
Committee (JNC-7) guideline for diagnosis of 
hypertension was used (SBP ≥140 mmHg and/or DBP ≥ 

90 mmHg).7 Persons on anti-hypertensive medications 
were considered hypertensive. Persons with isolated 
systolic hypertension were considered hypertensive and 
included in the study. The data collected was entered in 
the excel sheet of the computer. Statistical analysis 
included calculation of percentages and proportions. 

RESULTS 

Description of the study population 

Total number of subjects enrolled were 3158. Out of 
which, males were 1648 (52.2%) and females were 1510 
(47.8%). Around 59% of the population belonged to age 
group less than 35 years. 

Table 1: Demographic characteristics of the study 
population. 

Variable Number (%) 
Sex  
Male 1648 (52.2) 
Female 1510 (47.8) 
Age group  
18-25 938 (29.7) 
26-35 916 (29) 
35-45 566 (17.9) 
46-55 364 (11.5) 
55+ 374 (11.8) 

The total prevalence of hypertension was found to be 
16.2%. Prevalence among males was 17.5% and in 
females was 14.8%.  

Table 2: Prevalence of hypertension. 

Sex Total no. Hypertensive 
Prevalence 
(%) 

Male 1648 289 17.5 
Female 1510 223 14.8 
Total 3158 513 16.2 

DISCUSSION 

Screening is a fundamental aspect of prevention. It is 
active search for disease among apparently healthy 
people. Hypertension is a disease which fulfills the 
criteria to be considered suitable for screening. Moreover, 
it is a major public health problem. It is particularly a 
health menace to society in socioeconomic and 
epidemiological transition. To plan an effective 
preventive and control strategy one need to quantify the 
health problem. Nepal is a geographically diversified 
country divided into Terai (plain), Hilly and Himal 
regions. Studies have been conducted to know the 
prevalence of hypertension in hilly regions and some in 
Himal regions but very few in Terai regions. In the 
current community based survey in terai region of 
western Nepal on subjects 18 years and above of age, the 
prevalence of hypertension was found to be 16.2%  

A study done in 2011 by Chataut et al in Central Nepal in 
rural area among adults above 18 years revealed the 
prevalence of hypertension to be 22.4%.8 Vaidya et al in 
a study at Kathmandu urban in 2006 reported the 
prevalence to be 33.8%.6 The WHO STEPs surveillance 
conducted in 2007 in Nepal reported the prevalence to be 
31.3%.9 While Sharma et al in 2011 in a study in eastern 
Nepal concluded it to be 33.9%.10 Prevalence of 
hypertension in the current study (16.2%) is lower than 
the prevalence studies done in past in Nepal. Though, the 
prevalence of our study is much closer to findings 
reported by Sharma et al in suburban areas of Kathmandu 
in 2005. 11 They reported the prevalence to be 19.7%. The 
study conducted by Lamsal and Kafle in Himal region 
(high hilly areas) of Nepal reported the prevalence of 
hypertension to be 35.7%. 214 out of total 600 subjects 
enrolled were found to be hypertensive in their study. 
They suggest that the higher prevalence of hypertension 
may be due to certain behavioral patterns prevailing in 
the area. They further opined that, higher consumption of 
locally made alcohol, using yak butter and salt in tea, 
higher rates of smoking and poor availability of fruits and 
vegetables may have role.12 To the best of our knowledge 
and extensive review of literature we did not find 
prevalence studies on hypertension in Western Nepal 
especially the Terai region. So we were not able to 
compare our study findings with other studies of Western 
region. However, a cross-sectional study conducted by 
Khan et al among adult women in Terai region of Central 
Nepal revealed the prevalence to be 3.3%. One likely 
explanation of the lower prevalence was given to the 
young age of participants in the study by the authors. 
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Though, the prevalence among 46 years and above age 
group was 7.9% in their study. 13  

Additionally, the findings of our study are much closer to 
the prevalence of hypertension reported in rural areas of 
North India and West India. A meta-analysis study on 
prevalence of hypertension in India by Anchala et al in 
2013 reported that the pooled prevalence of hypertension 
for rural North Indian population was 14.5% while for the 
rural West Indian population was 18.1%.14 Alcohol, 
smoking and chewing tobacco, central obesity, 
consumption of low vegetables and fruits, high 
consumption of dietary fat and salt, sedentary activity 
were the significant modifiable risk factors for 
hypertension among the Indians as per this study.14 

CONCLUSION  

The prevalence of hypertension is 16.2%. Though 
hypertension is emerging as health concerns, in-depth 
study is required pertaining to the risk factors of 
hypertension among people to understand the reasons of 
lower prevalence in our study setting. More studies are 
also required in the rural areas of Terai region of Nepal to 
corroborate the findings. 
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Abstract 
Background: Three tier system exists in India. The upper most is the CHC. The CHC provides specialist services to the rural 
people and is usually located at the block level. The CHCs are under constant criticism for their inability to deliver quality 
services. The main reasons are the lack of proper manpower, inadequate infrastructure. In order to provide optimal level of quality 
health care, a set of standards called IPHS were submitted. In the above context, the present study was undertaken with the 
objective to assess the infrastructure facilities & availability of manpower in the CHCs of Ahmedabad district, Gujarat.  
Method and Materials: Study was carried out from April 2014 to December 2015. It is Cross-sectional study. Predesigned and 
pretested questionnaire made from IPHS revised guideline 2012. It was planned to study at least 2/3rd (70%) of the existing 
means CHCs i.e. 7 CHCs. So, it was randomly selected 7 CHCs by chit method.  
Result: 100% CHCs had building but only 57.14% CHCs had male female separate wards and toilets. 100% CHCs had OT and 
Labour room, but only 28.57% CHCs had Blood storage facility and none of the CHCs had USG facility. The availability of 
medical staff and support manpower was also poor. 100% CHCs had done Pathological tests. X-ray were done in 71.42% CHCs 
and ECG were done in 28.57% CHCs. 
Conclusion: Pooling of human resources needs to be done especially Specialists and promoting partnership with the private 
sector in providing human resources. There is need to be strengthen physical infrastructure like male:female separate wards and 
toilets, investigation facility. 
 
Keywords: IPHS, CHC, manpower, physical infrastructure 
 

 
1. Introduction 
The National Rural Health Mission (NRHM) was launched by 
the Hon’ble Prime Minister of India in the year of 2005 with 

the goal of improving the availability and accessibility of the 
quality health care to the people, especially for those residing 
in rural areas, the poor, and women [1, 2]. Right now, the three 
tier system exists in all over country in India in rural area [1, 3]. 
The sub centres are the first (lower most) tier of this system. 
The second one is primary health centre and the upper most is 
the community health centre.3. The Community Health Centre 
provides specialist services to the rural people and is usually 
located at the block level [4, 5]. 
Standards are a means of describing the level of quality that 
Health care organizations are expected to meet or aspire to. 
Key aim of these standards is to underpin the delivery of 
quality services. The performance of health care delivery 
organizations can be assessed against standards [6]. 

In order to provide optimal level of quality health care, a set 
of standards called Indian Public Health Standards (IPHS) 
were submitted the draft guidelines for “Indian Public Health 

Standards for CHCs in 2006 which was then revised in 2007, 
2010 and 2012. IPHS is a novel concept to fix benchmarks of 
infrastructure, including building, manpower, equipments, 
drugs, quality, through introduction of treatment protocols, 
and accountability to the public. The study is to evaluate the 
functioning of the CHCs of Ahmedabad District and their 
effectiveness in bringing specialised health care within the 
reach of rural people [7]. 

The CHCs are under constant criticism for their inability to 
deliver quality services. The main reasons are the lack of 
proper manpower, inadequate infrastructure and facilities. In 
the above context, the present study was undertaken with the 
objective to assess the infrastructure facilities & availability 
of manpower in the CHCs of Ahmedabad district, Gujarat. 
 
2. Materials and Methods 
The present study was conducted in CHCs of Ahmedabad 
district. Study was carried out from April 2014 to December 
2015. It is Cross-sectional study. Predesigned and pretested 
questionnaire made from IPHS revised guideline 2012 was 
used for the study. There were 10 CHCs in Ahmedabad 
district. List of all the CHCs were obtained from the Jilla 
Panchayat, Ahmedabad. It was planned to study at least 2/3rd 
(70%) of the existing means CHCs i.e. 7 CHCs. So, it was 
randomly selected 7 CHCs by chit method. Before conducting 
the study, prior permission of Chief District Health Officer, 
Superintendent and Medical officers respectively of CHCs 
was taken. For the quality assessment of the facilities at 
CHCs the observational and interview methods were used. 
Check list was prepared as per the standard of the IPHS. The 
respondents of the study were the persons in charge of the 
health facility. However, in some of the facilities, the person 
in charge was not available hence, another officer was 
interviewed 
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3. Result and Discussion 
 

Table 1: Availability of physical infrastructure facilities at CHCs in Ahmedabad 
 

Infrastructure facilities 
Availability of Infrastructure facilities (7) 

Number of CHCs Percentage of CHCs (%) 
Building 7 100.00 

OPD rooms/cubicles 7 100.00 
Waiting room 3 42.85 

Male : Female Separate wards 4 57.14 
Water supply 7 100.00 

Electricity 7 100.00 
Garden 6 85.71 

Transport facilities 7 100.00 
Telephone facility 7 100.00 

E-mail facility 7 100.00 
Fax facility 2 28.57 

Male : Female Separate latrine 4 57.14 
Board to guide patients 7 100.00 

complain box 3 42.85 
 

Table 2: Availability of physical infrastructure 
 

Infrastructure facilities 
Availability of Infrastructure facilities 

Number of CHCs Percentage of CHCs 
Operation theatre 7 100.00 

Labour room 7 100.00 
Laboratory 7 100.00 

Cold chain facility 7 100.00 
X-ray Room 7 100.00 

Blood Storage 2 28.57 
Pharmacy 7 100.00 

USG 0 0.00 
 

Table 3: Availability of Medical Staff at Community Health Centres in Ahmedabad district. 
 

Staff IPHS (2012) Required number Availability Percentage available Existing Gap 
General surgeon 1 7 2 28.57 71.43 

Physician 1 7 2 28.57 71.43 
OBG 1 7 5 71.42 28.58 

Paediatricians 1 7 4 57.14 42.86 
Anaesthetist 1 7 2 28.57 71.43 

Dentist 1 7 1 14.28 85.72 
M.O MBBS 2 14 14 100.00 0.00 

M.O AYUSH 1 7 3 42.85 57.15 
Public Health Specialist 1 7 0 0.00 100.00 

Public Health Nurse 1 7 1 14.28 85.72 
 

Table 4: Availability of Nurses and Paramedical 
 

Personnel IPHS 
(2012) 

Required 
number 

Availability 
at CHCs 

Percentage available 
at all CHCs (%) 

Existing 
gap 

Staff Nurse 10 70 48 68.57 31.43 
Pharmacist 1 7 7 100.00 0.00 

Pharmacist – AYUSH 1 7 1 14.28 85.72 
Lab. Technician 2 14 8 57.14 42.86 

Radiographer 1 7 5 71.42 28.58 
Dietician 1* 7* 1 14.28 85.72 

Ophthalmic Assistant 1 7 6 85.71 14.29 
Dental Assistant 1 7 0 0.00 100.00 

Cold Chain & Vaccine Logistic Assistant 1 7 1 14.28 85.72 
OT Technician 1 7 0 100.00 0.00 

Community Based Rehabilitation worker 1 7 2 28.57 71.43 
Counsellor 1 7 4 57.14 42.86 



 
International Journal of Medical and Health Research 

41 
 

Table 5: Availability of Administrative and Group D Staff 
 

Personnel 
IPHS 
(2012) 

Required 
number 

Availability 
at CHCs 

Percentage of available 
at all CHCs (%) 

Existing 
Gap (%) 

Registration Clerk 2 14 7 50.00 50.00 
Data Entry Operator 2 14 7 50.00 50.00 

Administrative Assistant 1 7 0 0.00 100.00 
Account assistant 1 7 2 28.57 71.43 

Dresser 1 7 2 28.57 71.43 
Ward Boys+ sweeper 5 35 26 74.28 25.72 

Driver 1 7 7 100.00 0.00 
 

The present study revealed that 100% CHCs had E-mail 
facility and only 28.57 % CHCs had Fax facility. Similar 
study conducted at Bharatpur district, Rajasthan by P.R. 
Sodani et al. (2010) [7], showed that 84.6% CHCs had E-mail 
and 76.9% CHCs had Fax facility. In present study 100% 
CHCs had Operation theatre, Labour room, Laboratory and 
Cold chain facility. Similar finding were observed in study 
conducted by P.R. Sodani et al. (2010) [7], showed that 100 % 
CHCs had Operation theatre, Laboratory and cold chain 
facility, while 92.3 % CHCs had Labour room. Study done by 
Jayanta B Sarma et al., (2011) [8] shows, In Arunachal 
Pradesh 79.16% CHCs had functional Laboratory and 77.08% 
had functional OT 95.83% had functional Labour room, while 
in case of Assam 100% CHCs had laboratory and Labour 
room and 93.51% CHCs had functional OT. 
In this 28.57 % CHCs had General surgeon, Physician and 
Anaesthetist, while 71.42 % CHCs had OBG and 57.14 % 
CHCs had Paediatrician.100 % MBBS Medical Officer and 
42.85 % AYUSH present at all 7 CHCs. Study by P.R. Sodani 
et al. (2010) [7], also shows that 30.8% surgeon and 
paediatrician, while 38.5 % Physician and OBG available at 
CHCs, while only 41% medical officers present at CHCs, 
which were contradictory to our findings. Study by Jayanta B 
Sarma et al., (2011) [8] shows that none of the CHCs in 
Arunachal Pradesh had all 4 specialist, while in Assam 
25.92% had all 4 specialist. 
In present study 68.57 % Staff nurse, 100 % Pharmacist 
available, while 57.14% Lab technician and 71.14% 
Radiographer available. Study by P.R. Sodani et al. (2010) [7], 
also showed poor availability of human resources. Study 
revealed only 78.4% Staff nurse, 30.8 % Pharmacist, 66.7% 
Lab technician and only 50% Radiographer available, which 
were lower than present study. 
In present study 100 % CHCs had Pathological tests facility, 
while 71.42% had X-ray facility and only 28.57% CHCs had 
ECG facility. Similar consistence findings were observed in 
study by P.R. Sodani et al. (2010) [7], 100% CHCs had 
Pathological tests facility, while 69.2% CHCs had X-ray 
facility and only 23% CHCs had ECG facility. 
 
4. Conclusion 
100% CHCs had building but only 57.14% CHCs had male 
female separate wards and toilets. 100% CHCs had OT and 
Labour room, but only 28.57% CHCs had Blood storage 
facility and none of the CHCs had USG facility. 
 The availability of specialists to provide various specialist 
services at CHCs was found to be very poor in the study 
district. However it was observed that there were 
recommended number of MBBS MO present at PHCs, while 
only 42.85% AYUSH MO were present. 

The availability of support manpower was also poor, but 
found to be better at the participating CHCs compared to the 
specialists. 100% CHCs had done Pathological tests. X-ray 
were done in 71.42% CHCs and ECG were done in 28.57% 
CHCs. Pooling of human resources needs to be done 
especially Specialists and promoting partnership with the 
private sector in providing human resources. There is need to 
be strengthen physical infrastructure like male: female 
separate wards and toilets, investigation facility. 
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Abstract 
The current scenario depicts that immunization coverage has been steadily increasing but the average level remains 
far less than the desired. Though there is increased accessibility of health care services in rural areas, its utilization is 
low. Hence the present study is undertaken in an attempt to assess immunization status of children enrolled in 
anganwadi centers .Each Anganwadi centre was considered as a single cluster and all children from the selected 
anganwadi centers were included in the study. Data was analyzed. The major cause of incomplete immunization was 
postponement of immunization due to inter current illness of the child. There is only marginal difference in 
immunization coverage according to gender, education of parents. Regular health education sessions, and regular 
reminders and removal of misconceptions prevailing among people will solve the problems of non-immunization.  
Keywords: non immunization,anganwadi 
This is an Open Access article that uses a fund-ing model which does not charge readers or their institutions for access and distributed under the 
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly credited.  

Introduction 
 
Vaccine preventable diseases are widespread and a 
major cause of childhood morbidity, mortality and life-
long physical disability.Immunization has been one of 
the most significant and cost-effective public-health 
interventions to decrease childhood morbidity and 
mortality[1].Universal Immunization Programme was 
started in India in 1985 with the aim to achieve 100% 
coverage of pregnant woman with 2 doses of tetanus 
toxoid(or a booster dose) and at least 85% coverage of 
infants with 3 doses each of DPT,OPV; one dose of 
BCG and one dose of measles by 1990. 
Aims & objectives 
•To assess immunization status among beneficiaries of 
anganwadies. 
•To identify the reasons for partial/ non immunization 
among them. 
•To know the impact of sex, cast, mother’s education on 

the immunization status of the registered children of 
anganwadi[2-4]. 
________________ 
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Methodology 
•Study design: Cross sectional study 
•Study area: Anganwadies of field practice area of 
AIMS & RC, Rajsamand 
•Study method & sample:Registered beneficiaries of 
anganwadies were included in study[5-7]. 
5 anganwadies were randomly selected. 206 children 
(registered children of anganwadi>1 year of age),19 
antenatal women and 56 adolescent girls(registered 
adolescent girls >16 years of age) were included in 
study. 
Children, their mothers and other beneficiaries were 
asked to remain present on the anganwadi Centre on the 
days of our visit and information was collected from 
them & from anganwadi registers in pre designed 
proforma. 
Data analysis: Data was entered in MS Excel and 
analyzed by using simple proportions and chi-square 
test[8,9]. 
 
Results & observations 
 
Children: Of the 206 children, 180(87.38%) were 
found fully immunized &26(12.62%) were found 
partially immunized. None of them were found non-
immunized.Coverage for individual vaccines were 
found as – 100% for BCG; 99.02%,96.6% and 95.14% 

http://www.ijhcr.com/
mailto:mitin3112@gmail.com


International Journal of Health and Clinical Research, 2020;3(7):53-56                   e-ISSN: 2590-3241, p-ISSN: 2590-325X                         
                                                             
____________________________________________________________________________________________________________________________________________  

____________________________________________________________________________________________________________________________________________ 
Parmar and Gupta      International Journal of Health and Clinical Research, 2020; 3(7):53-56 
www.ijhcr.com   
  
                         

                    54 
  

for OPV 1,OPV 2 and OPV 3 respectively; 
98.54%,96.6% and 94.66% for DPT 1,DPT 2 and DPT 
3 respectively while 89.8% for measles.The coverage of 
pulse polio immunization was 98.54%. 

Antenatal women: Coverage for TT was found 100%. 
Adolescent girls: Only 14(25%) adolescent girls had 
taken complete two doses of TT. 

 
Fig 1:Immunisation being carried out 

 
Table 1:Variables and their processing values 

 
Variable Fully immunized Partially immunized Total X2 Value and p value 
Sex 
Male 101(90.99%) 109(9.01%) 111(53.88%) X2=2.109 
Female 79(83.16%) 16(16.84%) 95(46.12%) p>0.05 
Education of  mother 
≥ Primary 105(93.75%) 7(6.25%) 112(54.37%) X2= 9.035 
< Primary 75 (79.78%) 19(21.22%) 94(45.63%) p<0.05 
Caste 
General 57(93.44%) 4(6.66%) 61(29.61%)  

OBC 67(87.01%) 10(12.99%) 77(37.38%) X2 =3.601 
SC&ST 56(82.35%) 12(17.65%) 68(33.01%) p>0.05 
Total 180(87.38%) 26(12.62%) 206(100%)  
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Fig 2: Immunization status among adolescent girls 
[Blue area shows no dose of TT,Red area shows only one dose of TT,Green area shows two dose of TT] 
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Table 2: Association between education status and availability of immunization card 
Education status of 

mother 
Immunization card 

available 
Immunization card not 

available 
Total 

≥Primary 88(78.57%) 24(21.43%) 112(54.37%) 

< Primary 54(57.45%) 40(42.55%) 94(45.63%) 

Total 142(68.93%) 64(31.07%) 206(100%) 
 

X2=10.649 ; p<0.05 
 

 
Fig 3: Drop-out rate among children 

 
 
 

Fig 4:Reasons for partial immunization among children 
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Fig 5: Reasons for Partial/Non- immunization among adolescents 
Conclusion  
 
•From the present study it is concluded that ICDS has 

played very successful role in increasing the 
immunization status of antenatal women and children. 
•Immunization for Tetanus Toxoid among the 

adolescent girls was found low, so the need of an hour 
is to raise awareness among them. 
•Timely health education should be provided to the 
mothers regarding the importance , schedule, common 
side effects and efficacy of the vaccines. 
•Minor reactions following the injectable vaccines 

should be minimized. 
•Interest should be developed both in local health 

functionaries and adolescent beneficiaries to accelerate 
the optimization of immunization among the adolescent 
girls. 
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INTRODUCTION

Obesity, across all age groups and cultures it is the most 
prevalent global public health problem. Obesity in recent 
times is referred to as “New World Syndrome,” since it 
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causes many non-communicable diseases creating large sums 
of socioeconomic and public health problems in developing 
countries. Affecting every age group, it is the most undermined 
health problem in accordance of the WHO.[1]

Previously, due to high prevalence of undernutrition in 
developing countries, including India, had limited public 
health resources mainly on dealing with it. However, these 
developing countries are now dealing with double burden 
of undernutrition as well as overnutrition. Body mass index 
(BMI) is the indicator of nourishment status in adults. The 
studies regarding BMI indicate that 50% of Indian adults 
suffer from various types of chronic energy deficiency 
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in that they have a BMI <18.5 kg/m2. In the same survey, 
it was observed that the BMI values were similar in men 
and women; however, there were more overweight/obese 
(BMI ≥25 kg/m2) women (6.6%) than men (3.5%). In certain 
parts of the country, obesity and consequent diseases are 
posing a huge public health problem.[2]

We now know that the biggest global health burden for 
the world is related to diet and this burden is enhanced by 
relation with low physical activity. At present, roughly, 
300 million adults worldwide are obese – a BMI of 30 and 
above, nearly 1 billion people are overweight. The problem 
affects apparently all age groups and in every socioeconomic 
status.[2]

Obesity statistics has risen at least 3 times since the late 
20th century in Western nations. In most of the developing 
countries, obesity and malnutrition are coexisting in all 
socioeconomic strata. The growing problem is due to 
adoption of industrialized foods and food preferences, 
together with drastically decreased physical activity levels. It 
may trigger psychological problems that include depression, 
eating disorders, distorted body image, and low self-esteem. 
Higher rates of depression have been found in obese people 
in several studies. Evidence from the Swedish obese subjects 
study indicates that clinically significant depression is 
3–4 times higher in severely obese individuals than in similar 
non-obese individuals. Professor Marianne Sullivan et al. 
from Sahlgrenska University Hospital, Sweden, mentioned in 
a journal article, “depression on a level indicating psychiatric 
morbidity was more often seen in the obese.” The study 
suggests that levels of depression among obese were more or 
less same as chronic pain.[2]

In the developing countries, the high obesity statistics is due 
to change in diet and decrease in physical activity; it is known 
as the “nutrition transition.” In Urban populations, there are 
higher rates of obesity as compared to rural populations. 
Urban areas offer a variety of food, generally at lower costs 
and urban population usually have less physical activity as 
compared to rural population.[2]

At different levels of BMI, there is difference in fat deposition 
and body composition. Overweight cutoffs of 25 are not 
applicable for Asian population, the burden is greater these 
populations. This resulted in the prevalence of diabetes, 
impaired fasting glucose and hypertension in Asians.[3]

In near future, the developing countries will suffer greater 
burden due to obesity. In the first quarter of the 21st century, 
diabetes due to obesity estimates is to be doubled in world, 
of which roughly three-fourth burden will be on developing 
countries.[4]

People with a BMI more than 30 are more likely to be 
diagnosed with hypertension, stroke, high cholesterol, 

coronary heart disease (CHD), osteoarthritis, gout, asthma, 
sleep disorders dermatological problems, and some types of 
cancer as compared to adults with normal weight.

The American Heart Association in 1998 declared that 
obesity is major risk factor for CHD. Obesity plays a causal 
role in the development of type 2 diabetes mellitus and its 
complication, due to which treatment of diabetes becomes 
less yielding.[5]

The inconsistent results found in various studies and with 
an increase concern about the psychological effects of 
overweight and obesity along with associated comorbidities 
warrant more research in this field. Most of the available data 
are from the Western world that may not be relevant in the 
Asian region. To address this issue, we conducted a study 
to investigate the prevalence of morbidity due to psychiatric 
disorders among obese individuals.

Objectives

The objectives of this study were to study the prevalence 
of psychiatric illness and other comorbid conditions among 
the people with overweight and obesity and to find out the 
factors associated with psychiatric illness among obese 
visiting obesity clinic.

MATERIALS	AND	METHODS

This study was conducted in private obesity clinic, 
Ahmedabad. This was a cross-sectional study performed 
from September 2017 to November 2017.

All the obese person attending the clinic for 3 months were 
included, so a total of 103 obese people attended the clinic 
were studied. Data were obtained using a self-administered 
questionnaire consisting of general information, comorbid 
conditions and its treatment, awareness about obesity, and 
Hospital Anxiety and Depression Scale score (HADS) 
which consist of 14 questions. Scoring was done separately 
for anxiety and depression, any score in between 0 and 
7 considered normal, 8–10 borderline case, and 11–21 
abnormal case. BMI was calculated using weight/height2 and 
classified according to the WHO Asian BMI classification.[6]

Data analysis was done using Microsoft Excel 2007. For 
statistical analysis, Chi-square test was applied. Verbal 
consent was taken from all respondents.

RESULTS

Of 103, 87.5% (91) were female. Mean age of people 
attending obesity clinic was 35 ± 9.2 years. About 67.3% 
were housewife and majority (92.2%) were educated up to 
secondary or above [Table 1].
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Thirty-eight (38.8%) and 59 (57.2%) of 103 were found to 
be having overweight and obesity, respectively. About 69% 
of people with obesity belong to Grade 1 and 31% belong to 
Grade 2 and 3. Nearly 40% of the attendees have a history 
of obesity in <5 years. The study did not find a statistically 
significant association between overweight and obese having 
duration of obesity >5 or <5 years with psychiatric illness 
(z = 0.44, P > 0.05). Due to small number of male participants, 
gender-specific comparison was not done [Table 2].

About 45.6% had comorbid conditions such as joint 
associated problems (25%), hypertension (16.5%), and 
hypothyroidism (14%). The study did not find a statistically 
significant association between overweight and obese 
having psychiatric disorder with comorbid conditions 
(z = 0.63, P > 0.05) [Figure 1].

Abnormal HADS score was observed among 38.8% (40) of 
the obesity clinic attendees. Of 40, 32.5% were found to have 
psychiatric illness and needed intervention [Table 3].

DISCUSSION

In the 21st century, obesity is becoming an epidemic in different 
regions of South Asia including India. Unique features of 
obesity; abdominal adiposity, high body fat, intra-abdominal 
fat, and high amount of subcutaneous fat are exhibited by 
Asian Indians.[7] Individuals who are obese tend to have 
more emotional problems resulting in various psychosocial 
and health-related issues. We retrospectively questioned 
103 patients who received variety of obesity treatments. In 
our study, 87.5% were female, as female preponderance of 
obesity was observed in other studies as well. This pattern of 
attendees may be due to some sociocultural reason. Similar 
observation was made by the study at Taiwan.[8] Most of the 
respondents belonged to adult age group, 68% were housewife 
and had a better economic and educational status when 
compared to other studies.[8] Obesity is found to be one of the 
primary conditions to result in various comorbidities. In this 
study, 46% were having some comorbid conditions such as 
joint associated problems, hypertension, and hypothyroidism, 
and they were at ongoing treatment. In general, it is difficult 
to explain the potential association of comorbidities with 
a psychiatric disorder among the obese subjects with the 
available scientific evidence.[9,10] Our study also did not find 
a statistically significant association between overweight and 
obese having psychiatric disorder with comorbid conditions 
(z = 0.63, P > 0.05). Psychological stress is found to be 
more in women due to stigma of overweight and obesity, 
dissatisfactory thoughts for their body image, and haphazard 
eating habits.[11] In a community-based survey, it was found 
that obese females suffer from more chance of depression 
and anxiety.[12] The patients were evaluated on the basis of 

standardized questionnaire and HADS score. Abnormal level 
of HADS was observed among 38.8% (40) of the obesity 
clinic attendees and majority needed intervention. Similar 
prevalence was seen in another study carried out in Kerala,[9] 
at least one psychiatric disorder was seen in 42% of patients 
in a study conducted in Taiwan.[8]

Increased weight in psychiatric disorder patients involves the 
number and duration of depressive episodes, history of hospital 
admissions for depression, medicines causing increase in 
weight, decrease in physical activity,[13] comorbid anxiety 
disorders, and age.[12] About 40% of the patients reported 
within 5 years of weight gain, it shows their awareness of 
health and it was interfering with their day-to-day work, so 

Table	1: Sociodemographic distribution of obesity clinic 
attendees

Sex Frequency	(%)
Male 12 (11)

Female 91 (87.5)

Age

<20 04 (3.8)

20–29 31 (29.8)

30–39 39 (37.8)

40–49 24 (23.0)

>50 05 (4.8)

Occupation

Working 23 (22.1)

Housewife 70 (67.3)

Student 10 (9.61)

Education

Illiterate 01 (0.9)

Primary 07 (6.7)

Secondary and Higher secondary 48 (46.6)

Graduate and PG 47 (45.6)

Table	2: Classification of attendees according to BMI and 
years of obesity

Obese	classification BMI	(kg/m2) Frequency
Normal 18.5–25 04

At risk of overweight (2–20 years) 85–95% 01

Overweight 25–30 40 (38.8%)

Obese Class 1 30–35 40

Obese Class 2 35–40 09

Obese Class 3 >40 09

Obese since (years) Number of person %

<5 41 39.8

5–10 28 27.1

10–15 13 12.6

>15 21 20.3

BMI: Body mass index
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most of the patients were counseled for preventive measures 
such as diet, exercise, yoga, and walking.

Several intensive steps are required in obese patients 
that include medication according to metabolic profile of 
patients, treatment for weight loss, lifestyle modifications, 
and counseling for managing weight so that management 
can be sustained.[12,13] Depression causes low-energy level 
and motivation, leading person to care less about their health 
and causes change in their appetite. Our study found that the 
association was statistically not significant between obese 
and duration of obesity >5 or <5 years with psychiatric illness 
(z = 0.44, P > 0.05).

However, the meta-analytical study, it was found that the 
relationship between obesity and depression is bidirectional. 
Studies suggest that depressed people have a 58% increased 
chance of becoming obese, whereas obese people have 
55% more chance of becoming depressed overtime.[10] 
Difference in our study may be due to smaller sample size. 
Further evaluation is required to find out possible cause of 
the association between depression and obesity; it may be 
psychological and biological.

CONCLUSION

The study showed considerable rate of psychiatric disorder 
in obese and overweight patients. This indicates early 
detection and intervention needed for both to decrease 
the morbidity and mortality among overweight and obese 
and also needed for a multidisciplinary approach in the 

management of obesity. Further study is required to 
prove that psychiatric evaluation might play an important 
role in completing obesity treatment. Actions need to be 
taken at different levels of organizations, multimedia, and 
educational institutions along with some changes in food 
distribution and policies.
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Figure	1: Number of patients (%) with comorbid conditions (Total = 47 [45.6%])

Table	3: Number of attendees with their HADS score
HADS	score Depression Anxiety
Normal (0–7) 88 69

Borderline abnormal (8–10) 12 21

Abnormal/case (11–21) 3 13

Psychiatric illness was observed among 38.8% (40) of the obesity clinic 
attendees. Of 40, 32.5% were found to have abnormal level of HADS score 
and needed intervention. HADS: Hospital anxiety and depression scale
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causes many non-communicable diseases creating large sums 
of socioeconomic and public health problems in developing 
countries. Affecting every age group, it is the most undermined 
health problem in accordance of the WHO.[1]

Previously, due to high prevalence of undernutrition in 
developing countries, including India, had limited public 
health resources mainly on dealing with it. However, these 
developing countries are now dealing with double burden 
of undernutrition as well as overnutrition. Body mass index 
(BMI) is the indicator of nourishment status in adults. The 
studies regarding BMI indicate that 50% of Indian adults 
suffer from various types of chronic energy deficiency 
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in that they have a BMI <18.5 kg/m2. In the same survey, 
it was observed that the BMI values were similar in men 
and women; however, there were more overweight/obese 
(BMI ≥25 kg/m2) women (6.6%) than men (3.5%). In certain 
parts of the country, obesity and consequent diseases are 
posing a huge public health problem.[2]

We now know that the biggest global health burden for 
the world is related to diet and this burden is enhanced by 
relation with low physical activity. At present, roughly, 
300 million adults worldwide are obese – a BMI of 30 and 
above, nearly 1 billion people are overweight. The problem 
affects apparently all age groups and in every socioeconomic 
status.[2]

Obesity statistics has risen at least 3 times since the late 
20th century in Western nations. In most of the developing 
countries, obesity and malnutrition are coexisting in all 
socioeconomic strata. The growing problem is due to 
adoption of industrialized foods and food preferences, 
together with drastically decreased physical activity levels. It 
may trigger psychological problems that include depression, 
eating disorders, distorted body image, and low self-esteem. 
Higher rates of depression have been found in obese people 
in several studies. Evidence from the Swedish obese subjects 
study indicates that clinically significant depression is 
3–4 times higher in severely obese individuals than in similar 
non-obese individuals. Professor Marianne Sullivan et al. 
from Sahlgrenska University Hospital, Sweden, mentioned in 
a journal article, “depression on a level indicating psychiatric 
morbidity was more often seen in the obese.” The study 
suggests that levels of depression among obese were more or 
less same as chronic pain.[2]

In the developing countries, the high obesity statistics is due 
to change in diet and decrease in physical activity; it is known 
as the “nutrition transition.” In Urban populations, there are 
higher rates of obesity as compared to rural populations. 
Urban areas offer a variety of food, generally at lower costs 
and urban population usually have less physical activity as 
compared to rural population.[2]

At different levels of BMI, there is difference in fat deposition 
and body composition. Overweight cutoffs of 25 are not 
applicable for Asian population, the burden is greater these 
populations. This resulted in the prevalence of diabetes, 
impaired fasting glucose and hypertension in Asians.[3]

In near future, the developing countries will suffer greater 
burden due to obesity. In the first quarter of the 21st century, 
diabetes due to obesity estimates is to be doubled in world, 
of which roughly three-fourth burden will be on developing 
countries.[4]

People with a BMI more than 30 are more likely to be 
diagnosed with hypertension, stroke, high cholesterol, 

coronary heart disease (CHD), osteoarthritis, gout, asthma, 
sleep disorders dermatological problems, and some types of 
cancer as compared to adults with normal weight.

The American Heart Association in 1998 declared that 
obesity is major risk factor for CHD. Obesity plays a causal 
role in the development of type 2 diabetes mellitus and its 
complication, due to which treatment of diabetes becomes 
less yielding.[5]

The inconsistent results found in various studies and with 
an increase concern about the psychological effects of 
overweight and obesity along with associated comorbidities 
warrant more research in this field. Most of the available data 
are from the Western world that may not be relevant in the 
Asian region. To address this issue, we conducted a study 
to investigate the prevalence of morbidity due to psychiatric 
disorders among obese individuals.

Objectives

The objectives of this study were to study the prevalence 
of psychiatric illness and other comorbid conditions among 
the people with overweight and obesity and to find out the 
factors associated with psychiatric illness among obese 
visiting obesity clinic.

MATERIALS	AND	METHODS

This study was conducted in private obesity clinic, 
Ahmedabad. This was a cross-sectional study performed 
from September 2017 to November 2017.

All the obese person attending the clinic for 3 months were 
included, so a total of 103 obese people attended the clinic 
were studied. Data were obtained using a self-administered 
questionnaire consisting of general information, comorbid 
conditions and its treatment, awareness about obesity, and 
Hospital Anxiety and Depression Scale score (HADS) 
which consist of 14 questions. Scoring was done separately 
for anxiety and depression, any score in between 0 and 
7 considered normal, 8–10 borderline case, and 11–21 
abnormal case. BMI was calculated using weight/height2 and 
classified according to the WHO Asian BMI classification.[6]

Data analysis was done using Microsoft Excel 2007. For 
statistical analysis, Chi-square test was applied. Verbal 
consent was taken from all respondents.

RESULTS

Of 103, 87.5% (91) were female. Mean age of people 
attending obesity clinic was 35 ± 9.2 years. About 67.3% 
were housewife and majority (92.2%) were educated up to 
secondary or above [Table 1].
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Thirty-eight (38.8%) and 59 (57.2%) of 103 were found to 
be having overweight and obesity, respectively. About 69% 
of people with obesity belong to Grade 1 and 31% belong to 
Grade 2 and 3. Nearly 40% of the attendees have a history 
of obesity in <5 years. The study did not find a statistically 
significant association between overweight and obese having 
duration of obesity >5 or <5 years with psychiatric illness 
(z = 0.44, P > 0.05). Due to small number of male participants, 
gender-specific comparison was not done [Table 2].

About 45.6% had comorbid conditions such as joint 
associated problems (25%), hypertension (16.5%), and 
hypothyroidism (14%). The study did not find a statistically 
significant association between overweight and obese 
having psychiatric disorder with comorbid conditions 
(z = 0.63, P > 0.05) [Figure 1].

Abnormal HADS score was observed among 38.8% (40) of 
the obesity clinic attendees. Of 40, 32.5% were found to have 
psychiatric illness and needed intervention [Table 3].

DISCUSSION

In the 21st century, obesity is becoming an epidemic in different 
regions of South Asia including India. Unique features of 
obesity; abdominal adiposity, high body fat, intra-abdominal 
fat, and high amount of subcutaneous fat are exhibited by 
Asian Indians.[7] Individuals who are obese tend to have 
more emotional problems resulting in various psychosocial 
and health-related issues. We retrospectively questioned 
103 patients who received variety of obesity treatments. In 
our study, 87.5% were female, as female preponderance of 
obesity was observed in other studies as well. This pattern of 
attendees may be due to some sociocultural reason. Similar 
observation was made by the study at Taiwan.[8] Most of the 
respondents belonged to adult age group, 68% were housewife 
and had a better economic and educational status when 
compared to other studies.[8] Obesity is found to be one of the 
primary conditions to result in various comorbidities. In this 
study, 46% were having some comorbid conditions such as 
joint associated problems, hypertension, and hypothyroidism, 
and they were at ongoing treatment. In general, it is difficult 
to explain the potential association of comorbidities with 
a psychiatric disorder among the obese subjects with the 
available scientific evidence.[9,10] Our study also did not find 
a statistically significant association between overweight and 
obese having psychiatric disorder with comorbid conditions 
(z = 0.63, P > 0.05). Psychological stress is found to be 
more in women due to stigma of overweight and obesity, 
dissatisfactory thoughts for their body image, and haphazard 
eating habits.[11] In a community-based survey, it was found 
that obese females suffer from more chance of depression 
and anxiety.[12] The patients were evaluated on the basis of 

standardized questionnaire and HADS score. Abnormal level 
of HADS was observed among 38.8% (40) of the obesity 
clinic attendees and majority needed intervention. Similar 
prevalence was seen in another study carried out in Kerala,[9] 
at least one psychiatric disorder was seen in 42% of patients 
in a study conducted in Taiwan.[8]

Increased weight in psychiatric disorder patients involves the 
number and duration of depressive episodes, history of hospital 
admissions for depression, medicines causing increase in 
weight, decrease in physical activity,[13] comorbid anxiety 
disorders, and age.[12] About 40% of the patients reported 
within 5 years of weight gain, it shows their awareness of 
health and it was interfering with their day-to-day work, so 

Table	1: Sociodemographic distribution of obesity clinic 
attendees

Sex Frequency	(%)
Male 12 (11)

Female 91 (87.5)

Age

<20 04 (3.8)

20–29 31 (29.8)

30–39 39 (37.8)

40–49 24 (23.0)

>50 05 (4.8)

Occupation

Working 23 (22.1)

Housewife 70 (67.3)

Student 10 (9.61)

Education

Illiterate 01 (0.9)

Primary 07 (6.7)

Secondary and Higher secondary 48 (46.6)

Graduate and PG 47 (45.6)

Table	2: Classification of attendees according to BMI and 
years of obesity

Obese	classification BMI	(kg/m2) Frequency
Normal 18.5–25 04

At risk of overweight (2–20 years) 85–95% 01

Overweight 25–30 40 (38.8%)

Obese Class 1 30–35 40

Obese Class 2 35–40 09

Obese Class 3 >40 09

Obese since (years) Number of person %

<5 41 39.8

5–10 28 27.1

10–15 13 12.6

>15 21 20.3

BMI: Body mass index
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most of the patients were counseled for preventive measures 
such as diet, exercise, yoga, and walking.

Several intensive steps are required in obese patients 
that include medication according to metabolic profile of 
patients, treatment for weight loss, lifestyle modifications, 
and counseling for managing weight so that management 
can be sustained.[12,13] Depression causes low-energy level 
and motivation, leading person to care less about their health 
and causes change in their appetite. Our study found that the 
association was statistically not significant between obese 
and duration of obesity >5 or <5 years with psychiatric illness 
(z = 0.44, P > 0.05).

However, the meta-analytical study, it was found that the 
relationship between obesity and depression is bidirectional. 
Studies suggest that depressed people have a 58% increased 
chance of becoming obese, whereas obese people have 
55% more chance of becoming depressed overtime.[10] 
Difference in our study may be due to smaller sample size. 
Further evaluation is required to find out possible cause of 
the association between depression and obesity; it may be 
psychological and biological.

CONCLUSION

The study showed considerable rate of psychiatric disorder 
in obese and overweight patients. This indicates early 
detection and intervention needed for both to decrease 
the morbidity and mortality among overweight and obese 
and also needed for a multidisciplinary approach in the 

management of obesity. Further study is required to 
prove that psychiatric evaluation might play an important 
role in completing obesity treatment. Actions need to be 
taken at different levels of organizations, multimedia, and 
educational institutions along with some changes in food 
distribution and policies.
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Figure	1: Number of patients (%) with comorbid conditions (Total = 47 [45.6%])

Table	3: Number of attendees with their HADS score
HADS	score Depression Anxiety
Normal (0–7) 88 69

Borderline abnormal (8–10) 12 21

Abnormal/case (11–21) 3 13

Psychiatric illness was observed among 38.8% (40) of the obesity clinic 
attendees. Of 40, 32.5% were found to have abnormal level of HADS score 
and needed intervention. HADS: Hospital anxiety and depression scale
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INTRODUCTION

Vitamin B12 is water-soluble vitamin, which is present in 
some foods naturally, added to some food items, and it is 
available as a prescription supplement in oral and injectable 
forms. Mineral “cobalt” is present in all the different 
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forms of Vitamin B12, and therefore, these compounds 
with Vitamin B12 functions are called as “cobalamins.” 
In our metabolism, two chemical forms of Vitamin B12, 
i.e., methylcobalamin and 5-deoxyadenosylcobalamin are 
active. Functions of Vitamin B12 in the human body include 
neurological development, synthesis of genetic material, 
i.e., DNA and maturation of red blood cells and other activity 
such as working as a cofactor for certain enzymes such as 
L-methylmalonyl-CoA mutase and methionine synthase.[1]

The assessment of Vitamin B12 status is done by serum 
Vitamin B12 levels. For adults, values <170–250 pg/mL 
(120–180 pmol/L) are considered Vitamin B12 deficiency.
[1] People with Vitamin B12 deficiency show various 

Background: B12 deficiency is extremely common in India. Deficiency has varied manifestations and causes a 
range of disorders such as anemia, gastrointestinal, and neuropsychiatric manifestation and affects all age groups. 
Objectives: The aim of the study is to assess the clinical and sociodemographic variables associated with Vitamin B12 
deficiency among symptomatic patients and to correlate the symptoms with serum level of Vitamin B12 deficiency. 
Materials and Methods: A cross-sectional observational study carried out among 97 patients attending fever outpatient 
department at civil hospital, Ahmedabad. Patients were interviewed with pretested questionnaire and were subjected for 
biochemical estimation of Vitamin B12, mean corpuscular volume, and hemoglobin. Results: Median age of attendees 
was 25 years (range: 13–64). Three out of eight symptoms were weakness (96.9%), tingling and numbness in hand and 
feet (60.8%), and fatigue (57.7%). All the patients who were tested on the basis of symptoms were found to be having 
Vitamin B12 insufficiency (<300 pg/ml). 46.3% were having severe deficiency (<150 pg/ml). Out of severely Vitamin B12 
deficient patient, 47.8% were having any type of anemia. Study did not find any significant association (P < 0.05) between 
gender, diet, water supply, and level of Vitamin B12, whereas there was a significant association between religion and 
severity of Vitamin B12 deficiency (χ2 = 6.09, P < 0.05). Conclusion: All the patients need to be clinically screened for 
symptoms of B12 deficiency, and even the mild symptomatic patients should be treated to prevent the severe form of 
deficiency or neuropsychiatric manifestations. This will also reduce the unnecessary burden on laboratory.
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symptoms which are often ignored, and chronic deficiency 
leads to neurological impairment and anemia. Therefore, 
prompt treatment is warranted if deficiency is found in serum 
Vitamin B12 levels.[2]

Neurological problems due to deficiency of Vitamin B12 
include paresthesia, memory loss, ataxia, vision problem, and 
peripheral neuropathy. Another major effect of Vitamin B12 
deficiency is due to immature red blood cells leading to 
megaloblastic anemia. There is a type of megaloblastic anemia 
called pernicious anemia caused by autoimmune mechanism; 
in this type of anemia, intrinsic factor (IF) of castle is destroyed 
by autoimmunity which is essential in the absorption of 
Vitamin B12 and this also increases the risk of development 
of stomach cancer. Vitamin B12 deficiency in the antenatal 
period is responsible for the neural tube defect in fetus. The 
deficiency also causes temporary infertility which is rare and 
usually improves by treating with Vitamin B12.[3]

Among the causes of Vitamin B12 deficiency, autoimmune 
pernicious anemia is the most common cause. Some other 
common causes include ileal resection, gastrectomy, 
pancreatic insufficiency, and malabsorption syndromes. 
Some less common causes include the use of drugs such 
as biguanides, antacids, aminoglycoside antibiotics, 
colchicine, and rarely malabsorption due to gastrointestinal 
overgrowth of bacterial and parasitic infestation. Pure 
nutritional deficiency is rare and usually occurs only in 
strict vegans.[4]

In case of specific populations, deficiency proportion is 
highest among pregnant women which is often associated 
with folate deficiency leading to developmental defects in 
fetus. Deficiency rates are reported to be higher in vegans 
than vegetarians. Among vegetarians, higher deficiency rates 
are seen in people vegetarian since birth compared to people 
who became vegetarian later in life.[5]

Early recognition of symptoms and prompt treatment has 
shown beneficial effect in case of serious neurological 
symptoms. Other than paresthesia and optic atrophy, rest all 
neurological symptoms are reversible if treated early.[6]

B12 deficiency is extremely common. There are many reasons 
for this and are related to diet, lifestyle, social, and cultural 
issues. In spite of being a common disorder, its recognition 
is delayed or missed because the manifestations are diverse 
in nature, affecting all the organs and systems, and is often 
subclinical. To add to the confusion, laboratory estimations 
are notoriously unreliable even from the best of centers and 
doctors tend to rely on laboratory estimate of B12 levels.

The present study is aimed to assess the clinical and 
sociodemographic variables associated with Vitamin B12 
deficiency among symptomatic patients and to correlate 
symptoms with serum Vitamin B12 level.

MATERIALS AND METHODS

A cross-sectional study was done in fever outpatient 
department (OPD) of civil hospital, Asarwa, Ahmedabad. 
All the symptomatic patients attending fever OPD 
during period of September 2017–November 2017 were 
interviewed with pretested structured questionnaire, and 
those who were found positive for three symptoms out 
of eight, i.e., weakness, fatigue, tingling and numbness 
in hands and feet, soreness in mouth, poor memory and 
depressive symptoms, constipation, weight loss, and loss 
of appetite were subjected for biochemical estimation 
of Vitamin B12, mean corpuscular volume (MCV), and 
hemoglobin. Analysis was done using Microsoft Excel 
2007 and Chi-square test. Ethical permission was taken. 
Informed consent was taken from patient after explaining 
about the study.

RESULTS

Table 1 shows sociodemographic distribution of patients 
attending the fever OPD. Out of total 97 patients, 70 were 
females (72%) and 27 (28%) were males. Median age of 
attendees was 25 years (range: 13–64).

Figure 1 shows complaints of symptoms among OPD 
attendees. It was found that most patients complaining of 
weakness (96.9%), tingling and numbness in hands and feet 
(60.8%), and fatigue (57.7%).

Table 1: Sociodemographic distribution of patients
Parameters Frequency (n=97) Percentage
Age (years)

13–20 33 34

21–40 55 56

41–60 8 8.2

>60 1 1

Gender

Female 70 72.1

Male 27 27.8

Diet

Vegetarian 62 63.9

Mixed 35 36.0

Drinking water source

Bore well 9 9.2

Municipal supply 84 86.5

RO 4 4.1

Socioeconomic status (modified B.G. Prasad) n=97

I 3 3.0

II 7 7.5

III 26 26.8

IV 36 38.1

V 25 25.7
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Figure 2 shows hemoglobin level in patients with Vitamin B12 
deficiency. All the patients who were tested on the basis of 
symptom were found to be having Vitamin B12 insufficiency 
(<300 pg/ml) as per laboratory reports. Out of severely 
Vitamin B12 deficient patient, 47.8% were having any type 
of anemia.

Table 2 shows relation between sociodemographic variables 
and Vitamin B12 deficiency. Study did not find any significant 
association (P > 0.05) between gender, diet, water supply, 
and level of Vitamin B12, whereas there was a significant 
association between religion and severity of Vitamin B12 
deficiency (χ2 = 6.09, P < 0.05).

DISCUSSION

Vitamin B12 deficiency is frequently underdiagnosed and 
undertreated condition due to vague symptoms which 
leads to chronic deficiency and irreversible neurological 
impairments. Therefore, clinical assessment and serology 
both are very important for diagnosis.[2]

This study shows that the median age of attendees was 
25 years, and the number of males was not enough to make 
any gender-based conclusion whereas in some studies done 
on south Asians risk appeared to be similar for male and 
female.[7] Majority of the patients were vegetarian (63.9%), 

the deficiency even among patients who were non-vegetarian, 
it was found that they ate meat only occasionally. They were 
using municipality water supply (86.5%) and belong to lower 
socioeconomic class (63.8%). However, our study did not 
find any significant association (P > 0.05) between gender, 
diet, water supply, and Vitamin B12 deficiency. There was 
a significant association between religion and severity of 
Vitamin B12 deficiency (χ2 = 6.09, P < 0.05) which may be 
due to difference in cultural practices. Similar study done 
in Toronto found Vitamin B12 deficiency even among non-
vegetarians.[7] Most common symptoms were weakness, 

Figure 2: Hemoglobin level in patients with Vitamin B12 deficiency 
patients

Table 2: Relation between sociodemographic variables and Vitamin B12 deficiency
Diet Vitamin B12 deficiency present Vitamin B12 deficiency absent χ2 value P‑value
Vegetarian 53 09 1.076 >0.05

Mixed diet 27 08

Male 24 03 1.065 >0.05

Female 56 14

Hindu 68 10 6.09 <0.05

Muslim 12 07

Hb deficiency present  35 05 1.65 >0.05

Hb deficiency absent 44 13

Bore well 11 02 0.047 >0.05

Municipality 69 15

Hb: Hemoglobin

Figure 1: Complaints of symptoms among patients attending outpatient department
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tingling and numbness in hands and feet, and fatigue which 
is similar to study conducted in Maharashtra.[8] All patients 
who were tested on the basis of symptoms (n = 97) were 
having Vitamin B12 deficiency of which 46.3% were having 
severe deficiency (<150 pg/ml), 36% were having deficiency 
(150–200 pg/ml), whereas 17.7% were having potential 
undersupply (200–300 pg/ml).[9] There is evidence that B12 
deficiency might clinically present at a much higher B12 
concentration, i.e., in low normal range (500–600 pg/ml). 
Lindenbaum et al. observed that many individuals presented 
with deficiency symptoms at serum Vitamin B12 levels as 
high as 350 pg/ml,[10] whereas in another group, Van Tiggelen 
et al. recommended levels to be 600 pg/ml.[11] Our study 
shows that 61.8% of patients had normal range of MCV, 
which tell us that MCV alone is not enough as a diagnostic 
parameter of Vitamin B12 deficiency. Out of Vitamin B12 
deficient patient (n = 97), 47.8% were having any type of 
anemia because of the often coexisting iron deficiency could 
decrease MCV levels. Similar findings were seen in a study 
done in Toronto in south Asians.[7]

In our study, there were limitations, we did not use any other 
biochemical markers, for example, methyl-malonic acid or 
homocysteine; this study was based on serum B12 results and 
clinical symptoms, which alone, without other biochemical 
markers might be inaccurate measures of B12 deficiency. 
Outside our study setting, i.e., tertiary level of health facility, 
these findings might not be generalized.

Strength for this study as patients were available in fever 
clinic and agreed to take part in the study, so study was 
conducted easily.

Recommendations

On the basis of this study, it is recommended that medical 
graduate and postgraduate should be trained in such a way 
to rely on clinical skill to make a clinical judgment rather 
than laboratory investigation to initiate therapy. Advocate 
a diet plan to give benefit to the patient. Serum B12 levels 
<100 pg/ml are reported to have specificity approaching 90% 
for diagnosing clinically manifested Vitamin B12 deficiency. 
Hence, patients with low Vitamin B12 level should be further 
tested for methylmalonic acid and IF antibodies.

CONCLUSION

Since study observed that majority had severe form of B12 
deficiency, all the patients need to be clinically screened for 

symptoms of B12 deficiency and even the mild symptomatic 
patients should be treated to prevent the severe form of 
deficiency or neuropsychiatric manifestations. This will also 
reduce the unnecessary burden on laboratory.
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INTRODUCTION

Vitamin B12 is water-soluble vitamin, which is present in 
some foods naturally, added to some food items, and it is 
available as a prescription supplement in oral and injectable 
forms. Mineral “cobalt” is present in all the different 
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forms of Vitamin B12, and therefore, these compounds 
with Vitamin B12 functions are called as “cobalamins.” 
In our metabolism, two chemical forms of Vitamin B12, 
i.e., methylcobalamin and 5-deoxyadenosylcobalamin are 
active. Functions of Vitamin B12 in the human body include 
neurological development, synthesis of genetic material, 
i.e., DNA and maturation of red blood cells and other activity 
such as working as a cofactor for certain enzymes such as 
L-methylmalonyl-CoA mutase and methionine synthase.[1]

The assessment of Vitamin B12 status is done by serum 
Vitamin B12 levels. For adults, values <170–250 pg/mL 
(120–180 pmol/L) are considered Vitamin B12 deficiency.
[1] People with Vitamin B12 deficiency show various 
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symptoms which are often ignored, and chronic deficiency 
leads to neurological impairment and anemia. Therefore, 
prompt treatment is warranted if deficiency is found in serum 
Vitamin B12 levels.[2]

Neurological problems due to deficiency of Vitamin B12 
include paresthesia, memory loss, ataxia, vision problem, and 
peripheral neuropathy. Another major effect of Vitamin B12 
deficiency is due to immature red blood cells leading to 
megaloblastic anemia. There is a type of megaloblastic anemia 
called pernicious anemia caused by autoimmune mechanism; 
in this type of anemia, intrinsic factor (IF) of castle is destroyed 
by autoimmunity which is essential in the absorption of 
Vitamin B12 and this also increases the risk of development 
of stomach cancer. Vitamin B12 deficiency in the antenatal 
period is responsible for the neural tube defect in fetus. The 
deficiency also causes temporary infertility which is rare and 
usually improves by treating with Vitamin B12.[3]

Among the causes of Vitamin B12 deficiency, autoimmune 
pernicious anemia is the most common cause. Some other 
common causes include ileal resection, gastrectomy, 
pancreatic insufficiency, and malabsorption syndromes. 
Some less common causes include the use of drugs such 
as biguanides, antacids, aminoglycoside antibiotics, 
colchicine, and rarely malabsorption due to gastrointestinal 
overgrowth of bacterial and parasitic infestation. Pure 
nutritional deficiency is rare and usually occurs only in 
strict vegans.[4]

In case of specific populations, deficiency proportion is 
highest among pregnant women which is often associated 
with folate deficiency leading to developmental defects in 
fetus. Deficiency rates are reported to be higher in vegans 
than vegetarians. Among vegetarians, higher deficiency rates 
are seen in people vegetarian since birth compared to people 
who became vegetarian later in life.[5]

Early recognition of symptoms and prompt treatment has 
shown beneficial effect in case of serious neurological 
symptoms. Other than paresthesia and optic atrophy, rest all 
neurological symptoms are reversible if treated early.[6]

B12 deficiency is extremely common. There are many reasons 
for this and are related to diet, lifestyle, social, and cultural 
issues. In spite of being a common disorder, its recognition 
is delayed or missed because the manifestations are diverse 
in nature, affecting all the organs and systems, and is often 
subclinical. To add to the confusion, laboratory estimations 
are notoriously unreliable even from the best of centers and 
doctors tend to rely on laboratory estimate of B12 levels.

The present study is aimed to assess the clinical and 
sociodemographic variables associated with Vitamin B12 
deficiency among symptomatic patients and to correlate 
symptoms with serum Vitamin B12 level.

MATERIALS AND METHODS

A cross-sectional study was done in fever outpatient 
department (OPD) of civil hospital, Asarwa, Ahmedabad. 
All the symptomatic patients attending fever OPD 
during period of September 2017–November 2017 were 
interviewed with pretested structured questionnaire, and 
those who were found positive for three symptoms out 
of eight, i.e., weakness, fatigue, tingling and numbness 
in hands and feet, soreness in mouth, poor memory and 
depressive symptoms, constipation, weight loss, and loss 
of appetite were subjected for biochemical estimation 
of Vitamin B12, mean corpuscular volume (MCV), and 
hemoglobin. Analysis was done using Microsoft Excel 
2007 and Chi-square test. Ethical permission was taken. 
Informed consent was taken from patient after explaining 
about the study.

RESULTS

Table 1 shows sociodemographic distribution of patients 
attending the fever OPD. Out of total 97 patients, 70 were 
females (72%) and 27 (28%) were males. Median age of 
attendees was 25 years (range: 13–64).

Figure 1 shows complaints of symptoms among OPD 
attendees. It was found that most patients complaining of 
weakness (96.9%), tingling and numbness in hands and feet 
(60.8%), and fatigue (57.7%).

Table 1: Sociodemographic distribution of patients
Parameters Frequency (n=97) Percentage
Age (years)

13–20 33 34

21–40 55 56

41–60 8 8.2

>60 1 1

Gender

Female 70 72.1

Male 27 27.8

Diet

Vegetarian 62 63.9

Mixed 35 36.0

Drinking water source

Bore well 9 9.2

Municipal supply 84 86.5

RO 4 4.1

Socioeconomic status (modified B.G. Prasad) n=97

I 3 3.0

II 7 7.5

III 26 26.8

IV 36 38.1

V 25 25.7
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Figure 2 shows hemoglobin level in patients with Vitamin B12 
deficiency. All the patients who were tested on the basis of 
symptom were found to be having Vitamin B12 insufficiency 
(<300 pg/ml) as per laboratory reports. Out of severely 
Vitamin B12 deficient patient, 47.8% were having any type 
of anemia.

Table 2 shows relation between sociodemographic variables 
and Vitamin B12 deficiency. Study did not find any significant 
association (P > 0.05) between gender, diet, water supply, 
and level of Vitamin B12, whereas there was a significant 
association between religion and severity of Vitamin B12 
deficiency (χ2 = 6.09, P < 0.05).

DISCUSSION

Vitamin B12 deficiency is frequently underdiagnosed and 
undertreated condition due to vague symptoms which 
leads to chronic deficiency and irreversible neurological 
impairments. Therefore, clinical assessment and serology 
both are very important for diagnosis.[2]

This study shows that the median age of attendees was 
25 years, and the number of males was not enough to make 
any gender-based conclusion whereas in some studies done 
on south Asians risk appeared to be similar for male and 
female.[7] Majority of the patients were vegetarian (63.9%), 

the deficiency even among patients who were non-vegetarian, 
it was found that they ate meat only occasionally. They were 
using municipality water supply (86.5%) and belong to lower 
socioeconomic class (63.8%). However, our study did not 
find any significant association (P > 0.05) between gender, 
diet, water supply, and Vitamin B12 deficiency. There was 
a significant association between religion and severity of 
Vitamin B12 deficiency (χ2 = 6.09, P < 0.05) which may be 
due to difference in cultural practices. Similar study done 
in Toronto found Vitamin B12 deficiency even among non-
vegetarians.[7] Most common symptoms were weakness, 

Figure 2: Hemoglobin level in patients with Vitamin B12 deficiency 
patients

Table 2: Relation between sociodemographic variables and Vitamin B12 deficiency
Diet Vitamin B12 deficiency present Vitamin B12 deficiency absent χ2 value P‑value
Vegetarian 53 09 1.076 >0.05

Mixed diet 27 08

Male 24 03 1.065 >0.05

Female 56 14

Hindu 68 10 6.09 <0.05

Muslim 12 07

Hb deficiency present  35 05 1.65 >0.05

Hb deficiency absent 44 13

Bore well 11 02 0.047 >0.05

Municipality 69 15

Hb: Hemoglobin

Figure 1: Complaints of symptoms among patients attending outpatient department
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tingling and numbness in hands and feet, and fatigue which 
is similar to study conducted in Maharashtra.[8] All patients 
who were tested on the basis of symptoms (n = 97) were 
having Vitamin B12 deficiency of which 46.3% were having 
severe deficiency (<150 pg/ml), 36% were having deficiency 
(150–200 pg/ml), whereas 17.7% were having potential 
undersupply (200–300 pg/ml).[9] There is evidence that B12 
deficiency might clinically present at a much higher B12 
concentration, i.e., in low normal range (500–600 pg/ml). 
Lindenbaum et al. observed that many individuals presented 
with deficiency symptoms at serum Vitamin B12 levels as 
high as 350 pg/ml,[10] whereas in another group, Van Tiggelen 
et al. recommended levels to be 600 pg/ml.[11] Our study 
shows that 61.8% of patients had normal range of MCV, 
which tell us that MCV alone is not enough as a diagnostic 
parameter of Vitamin B12 deficiency. Out of Vitamin B12 
deficient patient (n = 97), 47.8% were having any type of 
anemia because of the often coexisting iron deficiency could 
decrease MCV levels. Similar findings were seen in a study 
done in Toronto in south Asians.[7]

In our study, there were limitations, we did not use any other 
biochemical markers, for example, methyl-malonic acid or 
homocysteine; this study was based on serum B12 results and 
clinical symptoms, which alone, without other biochemical 
markers might be inaccurate measures of B12 deficiency. 
Outside our study setting, i.e., tertiary level of health facility, 
these findings might not be generalized.

Strength for this study as patients were available in fever 
clinic and agreed to take part in the study, so study was 
conducted easily.

Recommendations

On the basis of this study, it is recommended that medical 
graduate and postgraduate should be trained in such a way 
to rely on clinical skill to make a clinical judgment rather 
than laboratory investigation to initiate therapy. Advocate 
a diet plan to give benefit to the patient. Serum B12 levels 
<100 pg/ml are reported to have specificity approaching 90% 
for diagnosing clinically manifested Vitamin B12 deficiency. 
Hence, patients with low Vitamin B12 level should be further 
tested for methylmalonic acid and IF antibodies.

CONCLUSION

Since study observed that majority had severe form of B12 
deficiency, all the patients need to be clinically screened for 

symptoms of B12 deficiency and even the mild symptomatic 
patients should be treated to prevent the severe form of 
deficiency or neuropsychiatric manifestations. This will also 
reduce the unnecessary burden on laboratory.
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ABSTRACT 
Background: Indian Diabetes Risk Score [IDRS] by Madras Diabetic Research Foundation was approved as screening tool 
in National programme for prevention and control of Cancer, Diabetes, Cardiovascular Diseases and Stroke (NPCDCS). This 
study was planned to test the utility of IDRS in screening diabetes among urban population. Methods: This cross-sectional 
study was conducted among 625 individuals residing in urban wards of Rajahmundry in 2013-14. Data was collected on 
socio-demographic variables, anthropometric measurements followed by testing for fasting blood sugars to diagnose 
diabetes. Area under receiver operating characteristic curve was calculated for presence of diabetes. Results: In the present 
study 49.92% population had high risk score (≥60) for diabetes. The prevalence of diabetes in our study was about 15.4%, 
and pre-diabetes was 4.5 % (total 19.9%). It was observed that obesity among females was 43.36%, among males it was 
31.52%. In this study IDRS >60 had the sensitivity of 79.17% and specificity of 50.0%. IDRS >60 not only diagnoses 
diabetes also identifies coronary artery disease. In the community it also helps to identify metabolic syndrome. 
Conclusions: IDRS is a useful screening tool for early diagnosis diabetes and initiation of appropriate lifestyle interventions 
to prevent various complications of diabetes mellitus. 
Key Words: Diabetes mellitus, Indian Diabetes Risk Score, urban adults, Andhra Pradesh

INTRODUCTION

Diabetes Mellitus is the most common non communicable 
disease globally with more than 424.9 million people.1 
China having highest burden of diabetes with 114.4 
million, India is in second position with 72.9 million.2 

India is expected to emerge as a global leader in diabetes 
mellitus by the year 2045. Even though India is having 
huge burden of diabetes in the world, most of them 
remain undiagnosed.3 Early detection is critical for 
moderating the health and economic impacts of the 
disease. It is neither feasible nor cost effective to perform 
universal screening for type 2 diabetes using blood sugar 
estimations to cover the whole population. Targeted 
screening with a non-invasive test for initial selection of 
subjects followed by plasma glucose testing in high risk 
individuals only is a more efficient approach.3 
Assessment of risk of undiagnosed type 2 diabetes is 
commonly used to identify individuals who need to be 
recommended for further biochemical testing.    

Diabetes is not only disease of affluence now it is 
increasing in slum areas. The increasing risk factors are 
like taking junk foods, high calorie and high cholesterol 
diets, sedentary life styles, smoking and alcohol habits.4 
This vulnerable population because of unawareness, 
inaccessibility to health care, health seeking behaviour 
also less among urban slums need interventions that are 
cost effective, feasible for screening and detection of 

diabetes and early signs of complications.5 To detect 
millions of Indians  by Indian Diabetes Risk Score 
[IDRS],  which is cost effective, feasible, non-invasive 
and non bio-chemical Madras Diabetic Research 
Foundation  was approved by Government of India and 
utilised as screening tool in National programme for 
prevention and control of cancer, Diabetes, 
Cardiovascular Diseases and stroke (NPCDCS).6   
Keeping in view of afore mentioned facts, study was 
carried out in the urban health centre area of a Medical 
College to test the utility of Indian diabetic risk score in 
screening diabetes among urban population.   
 
MATERIAL AND METHODS 
This study was commenced after institutional ethical 
committee approval. Written informed consent was 
obtained from respondents. The study was conducted at 
urban wards of Rajahmundry city in Andhra Pradesh, 
over a period of one year. The prevalence of known 
diabetes in urban areas according to ICMR is around 14-
20%. The prevalence of type-2 diabetes in these areas is 
13.5% at 95% confidence interval with 80% power, the 
expected sample size required to estimate the prevalence 
of diabetes was 625. The type of probability sampling 
adopted for this study is multistage sampling technique 
for selecting wards and households (Figure 1).  
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Data collection was done using a pretested questionnaire 
containing details of socio-demographic profile (Age, sex, 
income, education, occupation, and religion), 
anthropometric variables (height, weight, waist 
circumference and clinical details for each study 
participant, risk was assessed using an IDRS scoring. 
Fasting capillary blood glucose was determined using the 
glucose meter (One Touch Ultra, Life scan Johnson & 
Johnson) to those subjects with IDRS score >60.  
According to ADA guidelines fasting capillary blood 
>126 is diagnostic of diabetes. ADA recommended use of 
fasting blood glucose alone for diagnosis in 
epidemiological studies as well as in clinical diagnosis 
except in pregnant.7 All newly diagnosed diabetic subjects 
were asked to confirm their diabetes with a venous OGTT 
or repeat plasma glucose values at the local urban health 
centre or at a government hospital. 
Figure 1. PROCEDURE OF CONDUCTION OF 
STUDY 

 
Definitions: 
Diabetes: Diabetes was defined by physician diagnosis of 
diabetes and current use of medications for diabetes 
(insulin or oral hypoglycaemic agents) and/or fulfilment 
of criteria laid down by the WHO Consultation Group 
Report, i.e., capillary fasting blood glucose ≥126 mg/dl or 

2 h capillary post-glucose value ≥220 mg/dl.8  

Impaired Fasting Glucose: Impaired fasting glucose was 
defined based on WHO criteria, i.e., if fasting capillary 
blood glucose ≥110 and <126 mg/dl.8 
Impaired Glucose Tolerance: Impaired glucose 
tolerance was defined according to WHO criteria where 
2hr capillary post-glucose value is ≥160 but <220 mg/dl 

with a fasting value in the non diabetic range. All data 

collected were stored electronically. All statistical 
analyses were performed by using SPSS Software 
version-21 for Windows, MedCalc. Version 12.7.3.0. 
Software for Windows and Ms-excel 2007. Values were 
presented as Mean ± SD and in percentages. Chi-square 
tests were used for examining the association of 
categorical variables. Binary logistic regression was used 
for predicting the diabetes. For all statistical analyses 
p<0.05 was considered statistically significant. ROC 
curves were drawn for validating IDRS Scores.  
 
RESULTS 
Table-1: Descriptive Statistics of the Baseline 
characteristics (N=625) 

Study 
Variables 

Min. Max. Mean 

Std.  

  

Deviation 

Age 30 80 42.85±10.57 10.57 

S.BP. 93 231 136.97±23.92 23.92 

D.BP 60 211 86.99±17.76 17.76 

Height 135 178 155.95±9.20 9.2 

Weight 47 102 66.14±9.06 9.06 

Waist 65 124 89.66±8.85 8.85 

Hip 78 140 102.56±10.89 10.89 

Waist/Hip 
Ratio 

0.66 1.13 0.87± 0.06 0.065 

IDRS Age 0 30 17.23±10.88 10.88 

IDRS 
Abdominal 
Obesity 

0 20 10.54±7.80 7.8 

Physical 
Activity 

0 30 20.85±8.47 8.47 

IDRS 
Family 
History 

0 20 4.11±7.19 7.19 

IDRS Total 0 100 52.74±18.38 18.38 

BMI 19.1 43.37 27.27±3.72 3.72 

Cooking 
Oil Usage 
Kgs/Month 

1 10 4.09±1.49 1.49 

Cooking 
Oil Usage 
Per Person 

0.3 2 0.85±.331 0.331 

FBS 59 162 103.6±25.77 25.77 

We collected data among 625 subjects residing at field 
practise area of urban health centre Socio-demographic, 
anthropometric data collected for all the subjects and 
fasting blood sugar test conducted for the subjects with  
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Table-2: Cross tabulation between BMI & Sex, IDRS Abdominal Obesity (N=625) 
 

 
Sex   Total 

IDRS 
Abdominal 
Obesity 

    Total 

P Value       No. (%) Score     No. (%) 

  Female Male   0 10 20   

  No. (%) No. (%)           

Normal 
Weight 

27 (50.94) 26 (49.06) 
53 

21 (39.62) 20 (37.74) 12 (22.64) 53 (8.48) 
  

-8.48   

Over 
Weight 

56 (53.85) 48 (46.15) 104 (16.64) 29 (27.88) 49 (47.12) 26 (25) 
104 

(16.64) 

0.035 Obese 271 (57.91) 197 (42.09) 468 (74.88) 124 (26.50) 174 (37.18) 170 (36.32) 
468 

(74.88) 

Total 354 (56.64) 271 (43.36) 625  (100) 174 (27.84) 243 (38.88) 208 (33.28) 
625  

(100) 
 

Table-3: Cross Tabulation between IDRS Total & 
FBS (n=312) 

FBS   IDRS 
Total   Total P-

Value 
            

    
<60 

(N(%)) 
≥60 

(N(%)) (N(%))   

Group 
<126 5 (17.86) 

23 
(82.14) 

28 
(22.58) 

0 ≥126 - 96 (100) 
96 

(77.42) 

Total 5 (4.03) 
119 

(95.97) 
124 

 
Table-4: Correlations between IDRS Abdominal Obesity & 
FBS (n=312) 

Study   IDRS 
Abdominal           FBS 

 Variables   Obesity   

IDRS Pearson 

1 0.142* Abdominal  Correlation 

Obesity   

  Significance 
- 0.012 

  (2-tailed) 

FBS 

Pearson 
0.142* 1 

Correlation 

Significance 
0.012 - 

(2-tailed) 
*Correlation is significant at the 0.05 level (2-tailed) 

 
with IDRS total >60 (n=312). It was observed that 
among 312 subjects, 96 of them got fasting blood 
sugar >126mg/dl.  
Descriptive statistics of continuous variables shows 
mean age of participants in this study is 
42.85±10.574, mean systolic BP of the participants  
is 136.97 ± 23.929, mean diastolic BP is 
86.99±17.762, mean weight is 66.14±9.062 which 
are in the hypertensive range and obese ranges. 
Mean IDRS total in this study is 52.74% nearer to 
mainly pre diabetic range. Mean cooking oil usage 

per person is 0.8597 kg which is higher than 
recommended daily usage per person i.e., 0.5 kg per 
person per month. Mean waist and waist hip ratios 
are showing on higher ranges. (Table 1) 
Table-5: Linear Regression between IDRS Abdominal 
Obesity & FBS (n=312) 

  
Unstandardized 
Coefficients 
  

Standardized 
Coefficients Signifi 

-cance 
  Model B Std. 

Error Beta  t 

(Constant) 97.743 2.76 - 
35.4
09 

0 

IDRS 
Abdomina
l Obesity 

0.482 0.191 0.142 
2.53

1 
0.012 

a. Dependent Variable: FBS 

 
Fig-2 ROC Curve for IDRS ≥60 
 

 Both over weight and obesity is seen more among 
females compared to males. Statistical significance 
(p=0.035) is seen between BMI and IDRS abdominal 
obesity. Abdominal obesity is dependent on BMI. (Table 
2) 
Interpretation: Chi square test applied between two 
categorical variables such as FBS (FBS categorised into 
<126 and > 126 as two groups) and IDRS (IDRS into two 
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groups <60 and > 60). Test shows IDRS scores are 
statistically significant (p<0.05 i.e., p=0.000) from fasting 
blood sugar. (Table 3) From Table 4 it is clear that there 
is statistical significant (p=0.012) positive correlation 
between IDRS abdominal obesity and fasting blood 
sugars.  
From Table 5 prediction model also it is clear that fasting 
blood sugar dependent on IDRS abdominal obesity and 
which is statistically significant (p=0.000). From all the 
five tables it is clear that through Chi-square test, 
correlation, and through regression model IDRS 
abdominal obesity is a powerful predictor of diabetes. 
Statistical significance observed in these three tests.   
Validation: 
ROC curves were constructed to identify the optimum 
value (>60%) of IDRS for determining diabetes as 
diagnosed using WHO consulting group criteria. 
Sensitivity, specificity, positive and negative predictive 
values and accuracy for predicting undiagnosed diabetes 
were calculated for different cut off scores ROC’s were 

obtained for IDRS and tested for newly diagnosed 
diabetes diagnosed using WHO criteria. 
The AUC for the ROC was 0.690 (95% Confidence 
interval 0.601 to 0.770) with significant P value (0.0016). 
IDRS is valid tool for predicting diabetes.  
 
DISCUSSION 
In this study we used a simplified Indian Diabetes Risk 
Score for risk assessment and identifying newly 
diagnosed diabetic subjects in the field practise area of 
medical college. Further, use of such a risk score would 
be of great help in developing countries like India 
especially in urban slums9 where there is a marked 
explosion of diabetes and over half of the cases remain 
undiagnosed. In the present study 49.92% population had 
high risk score (≥60) for diabetes. In a similar study7 
conducted at Chennai by Mohan et al., 43% of the 
population were found in high risk category to be 
screened with IDRS score of ≥ 60 has 72.5% sensitivity 

and 60.1%specificity. Another study done by Sanjay 
Kumar Gupta et al10, in urban Pondicherry had 31.2% 
high risk subjects. This risk difference may be due to 
variance in life-styles of the population. Our study was 
done in a urban slum area, whereas Mohan et al6, 
conducted the study in a metropolitan city and another 
study was in the urban area of Pondicherry. In Boloor 
diabetic study11by Prabha Adhikari et al 29.7% had high 
risk score ≥60. The prevalence of diabetes in our study is 

about 15.4%, and pre-diabetes is 4.5 %( total 19.9%), 
whereas PODIS study9 showed 18.6% in Chennai which 
is a metropolitan city with affluent lifestyle.  
Obesity is a potent risk factor for diabetes; in this study it 
is observed that obesity among females is 43.36%, among 
males it is 31.52%. Overweight among females is 8.96% 
and among males is 7.68%. Banerji et al12, Dickinson et 
al13, showed that several cross-sectional epidemiological 
studies suggest that obesity and abdominal obesity are 
strongly linked to diabetes. Sanjay kumargupta et al10,in 
their study showed 39.64% are overweight, 40% are 

obese in Kerala which is similar to this study. Now even 
at low thresholds for conventional risk factors for Asian 
Indians.14 
According to Eberhart, Ogden et al.15 Approximately 55% 
cases of type 2 diabetes are due to obesity.  Chronic 
obesity ultimately leads to increased insulin resistance,16 
which can develop into type 2 diabetes, because of 
adipose tissue ( mostly that in the stomach around internal 
organs) is a passive source of several  hormones, 
cytokines and chemical signals , to other tissues. Anjana 
et al.17 It was found that diabetic subjects had 
significantly higher visceral fat (measured by CT) and 
central abdominal fat (measured by DEXA) compared to 
non-diabetic subjects, abdominal fat was significantly 
greater in the diabetic group. Abdominal adiposity 
assessed using waist circumference is considered to be 
more appropriate than generalised adiposity assessed by 
BMI by Gundurao et al.18 
In this study screening of study population done by Indian 
Diabetic Risk Score developed by V Mohan et 
al.,(MDRF)6which was approved by Government of India 
and using in NPCDCS. The MDRF – IDRS is easy to 
administer and tabulate and its accuracy makes it a useful 
screening test for diabetes with simple four questions and 
one anthropometric measurement namely waist 
circumference. 
In this study IDRS >60 has the sensitivity of 79.17% and 
specificity of 50.0%, in Boloor study by Prabha Adhikari 
et al11, in southern part of India with sensitivity 62.2% 
and specificity of 73.7% and in their study they took 20 
years and above as age limit. In a similar study6conducted 
at Chennai by Mohan et al., 43% of the population were 
found in high risk category to be screened with IDRS 
score of ≥ 60 has 72.5% sensitivity and 60.1%specificity.  
IDRS >60 not only diagnoses diabetes also identifies19 
coronary artery disease, diabetic peripheral neuropathy, 
peripheral vascular disease.  In the community it also 
helps to identify20, 21 metabolic syndrome. IDRS can be 
used as tool not only for diagnosing it is a valid 
motivational tool22 for life style change. This IDRS tool 
validated at 5 places namely Andhra Pradesh, Boloor, 
Madras, Pondicherry, and Vellore. 
There are two steps involved in cost effective screening 
for diabetes at the community level. Use of Indian 
Diabetic Risk Score is the first step to identify persons at 
high risk for diabetes. Step two involves use of blood test, 
such as random capillary blood glucose or fasting blood 
sugar to further narrow validation. The validated IDRS 
has been successfully implemented as a practical 
screening tool to assess the diabetes risk and to detect 
undiagnosed type 2 diabetes. Moreover, it also proved 
suitable in prediction of metabolic syndrome and 
cardiovascular disease in the South Indian population. 
Further confirmation with GTT is required among 
subjects with IDRS >60 to detect early, the occurrence of 
diabetes. We therefore recommend that all those with 
FBS ≥100 mg/dl at initial screening to undergo definitive 

testing by OGTT as this will help to pick up everyone 
with any glucose intolerance, i.e., diabetes, IGT or IFG. 
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Besides this, lifestyle and dietary modification are to be 
initiated to reverse the risk factors among these people. 
 
The limitations of our study were, use of capillary blood 
glucose estimation instead of venous glucose estimation, 
which would have been ideal. More number of female 
participants than male subjects in this study.  The 
proportion of females (56%) was higher than males 
(44%). Men in this area are working in Municipal 
Corporation as drain cleaners and sweepers and they go 
early in the morning and come late in the evening.  
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evidence of higher proportion body fat than muscle mass among Asian Indians, the actual
prevalence may be higher than what is assessed by WHO cut off for BMI. In some cases central
obesity is very high in individuals whom the BMI is normal. Both BMI and WC in combination would
be better predictors of obesity related diseases than sole using of BMI or WC alone. Very limited
knowledge is available on combined obesity. So, we planned this study to know its burden especially
among medical students. Methodology: It was a cross-sectional study at a medical college in
Andhra Pradesh. A total of 207 medical students were selected from first and third semesters by
simple random selection. Data was collected on sociodemographic data and the data of height and
weight (BMI, General obesity), waist circumference (Central obesity). Finally, we estimated the
burden of combined obesity (BMI+C.O). Results: It was observed that 35 (16.91%) medical
students were having combined obesity (obesity according to BMI and waist circumference G.O +
C.O). Among them 15 (20%) are male, and 20 (15.15%) are female students. Conclusions: The
present study gives an idea about the high prevalence of combined obesity in the medical students.
This should be an alert signal because medical students are the future doctors, health leaders and
role models to the community. So, we need to identify specific barriers among medical students and
come up with workable solutions.
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Introduction
Background: Obesity is a major public health
problem especially in adolescent age group. Obesity
is now recognized as chronic non-communicable
disease [1]. Medical students are also not an
exception to come under this over weight and
obesity category in spite of their medical
knowledge. Stress is the major factor which
contributes to obesity [2].

Medical education is highly stressful so majority of
the students are having irregular unhealthy lifestyle.
Due to the pressure of examinations and lack of
coping skills medical students have irregular dietary
habits. Medical students need to be extra conscious
about overweight and obesity because its
prevalence was found as high among them.

This obesity and overweight is a major risk factor
for non-communicable diseases and co morbidities
[3-4]. In Asian Indians evidence show that body fat
is more than muscle mass. According to WHO cut
off for BMI in non obese are actually obese when
body fat taken into consideration [5]. In some cases
central obesity is very high in individuals whom the
BMI is normal which has been termed “metabolically
obese” [6].

Studies shows that in The Asian Indians body fat
composition is high compared to muscle mass which
is the main cause for metabolic obesity. Some
Indians considered non-obese by the WHO criteria
of BMI cut-offs are actually obese when body fat is
used to define obesity. Secondly there is a high
prevalence of abdominal adiposity even in people
who are otherwise considered as non-obese [7-8-9].

Central obesity is important risk factor for cardiac
risk than compared to general obesity. Waist
circumference is simple and easily obtainable
measurement for central obesity [10-11].

In many studies BMI has taken as important
parameter for obesity, but in few studies waist
circumference has taken into consideration. In our
study we have taken both BMI and WC combined
obesity which is a potential risk factor for many
diseases especially non-communicable diseases.

So this study was done with the aim to estimate the
prevalence of central obesity combined with high
Body Mass Index among the undergraduate medical
students.

Objectives of the study: The primary objective

Was to assess the burden of central obesity
combined with high Body Mass Index among
medical students.

Methodology
Study setting: The current study was conducted in
a tertiary care teaching hospital in Andhra Pradesh

Study duration: Study was conducted for a period
of twelve months in the year 2018 including study
design, approval and data acquisition and analysis

Study type: Cross-sectional study

Sampling methods: We have selected 207 medical
students from first and third semesters by simple
random selection.

Inclusion criteria: First and third semester
students of MBBS were included in the study.

Exclusion criteria: if the student was suffering
from any psychiatric illness or under any
antidepressant medications they were excluded
from the study.

Data collection procedure: Data was collected
using a structured data collection tool, comprising of
self-administered close ended questionnaire on key
demographic variables. The tool also had details
regarding the anthropometric parameters like
weight, height, waist circumference.

Initially data on self-administered questionnaire was
collected in the class room, after making them
seated at sufficient distance to avoid discussion and
exchange of information. Later anthropometric
measurements were done at the end of practical or
clinical posting sessions.

Height was recorded with stature meter, while
individuals stood straight with their heels, buttocks
and scapula rest against a wall. Waist circumference
(WC) was measured using a flexible non-elastic
measuring tape. Individuals stood with their feet
together, arms resting by their side.

Waist circumference was measured at the
approximate midpoint between the lower margin of
the last palpable rib and the top of the iliac crest
according to WHO STEPS protocol [12].

The BMI was calculated using the Quetelet's
equation (ratio of weight in kg and square of height
in m). BMI cut off values for Indians to define
overweight and obesity taken from WHO.
Participants with waist circumference value higher
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Than gender specific waist circumference cut off
values (90 cm for males and 80 cm for females)
were considered to central obesity. People with both
higher BMI and higher than gender specific cut off
value of waist circumference were considered as
central obesity [5].

Data analysis: Data was compiled in Excel sheet
and later analysed with SPSS Statistics version 21.
Quantitative variables were summarized as mean
and standard deviation; categorical variables were
summarized as frequencies and percentages.

Association between quantitative variables was
assessed by Pearson correlation coefficient. P Value
< 0.05 will be considered as statistically significant.

Ethical consideration and permission: Study
was commenced after Institutional ethical
committee approval. Written informed consent was
obtained from the participants before initiation of
the study.

Results
A total of 207 students were included in the final
analysis. Among 207 students, males were 75
(36.23%), females 132 (63.77%), hostellers 73
(35.3%), day scholars 134 (64.7%).

Family history nil for NCD’s in 60 (29%), in 61
(29.5%) one lifestyle diseases was present, in 86
students (41.5%) more than one problem present
for e.g. either hypertension, or diabetes or CAD.

Among 207 students 62 (29.9%) are not involved in
any sort of exercise, 54 (26.1%) students were
doing 30 minutes per day, 85(41.1%) students were
involved in sports for more than 30 minutes per
day.

Time spending with TV music up to one hour seen in
maximum number of students 117 (56.5%), 17
students (8.2%) watching for 3 hours and more
than 3 hours per day. Mobile usage of up to 1hour
seen in 125 (60.4%) students, maximum of 3 hours
and more seen in 33 (15.9%) students (Table 1).

Table-1: Characteristics of the study
population (N=207).

Parameter N (%)

Gender

Male 75 (36.23 %)

Female 132 (63.77 %),

Place of residence

Hostel 73 (35.3%),

Day scholar 134 (64.7%)

Socio economic status

below Rs.40,000 52 (25.11%)

Rs.40,000 to Rs.1 lakh 120 (58.0%)

more than 1lakh 35 (16.9%)

Family history of NCD

Nil 60 (29%)

One 61 (29.5%)

More than 1 NCD 86 (41.5%)

Physical activity

Nil 62 (29.9%)

10 to 20 mints per day 6 (2.9%)

30 mints per day 54 (26.1%)

More than 30 minutes per day 85 (41.1)

Spending with TV

Nil 11 (5.3%)

Up to 1 hour 117 (56.5%)

More than 1 hour 79 (38.2%)

Mobile phone usage

1hour seen in 125 (60.4%)

>1 hour to <3 hours 49 (23.7)

3hours and more 33 (15.9%)

Table-2: Prevalence of Obesity as per different
criteria.
Obesity Male (N=75) Female (N=132) Overall (N=207)

Obesity (As per BMI)

Yes 22 (29.33%) 27 (20.45%) 49 (23.67%)

No 53 (70.67%) 105 (79.54%) 158 (76.33%)

Obesity as per WC

Yes 20 (26.67%) 34 (25.76%) 54 (26.09%)

No 55 (73.33%) 98 (74.24%) 153 ( 73.91%)

Obesity Combined

Yes 15 (20%) 20 (15.15%) 35 (16.91%)

No 60 (80%) 112 (84.85%) 172 (83.09%)

According to waist circumference 20 males
(26.67%) have central obesity (WC > 90cm),
female students 34 (25.76%) have central obesity
(WC > 80cm), 55 (73.33%) male students and 98
(74.24%) female students have waist circumference
within normal limits (Table 2).

It was observed that 35 (16.91%) medical students
were having combined obesity (obesity according to
BMI and waist circumference G.O + C.O). Among
them 15 (20%) are male, and 20 (15.15%) are
females (Table 2).
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It was found significant (P<0.001) positive
correlation between BMI and Waist Circumference.
There is significant (P<0.001) negative correlation
between Waist Circumference and exercise.

There is significant negative correlation between
reading and mobile usage. TV viewing & listening
music also has significant negative correlation with
reading (Table 3).

Figure 1: Prevalence of overweight and obesity
according to BMI

According to BMI (WHO’S South East Asian
guidelines) [13], 115 (55.56%) students comes
under normal weight (BMI 18.5 to 22.9), 43
(20.77%) students comes under over weight (BMI=
23 to 24.9), 49 (23.67%) students belongs to the
category of general obesity (BMI > 25) (Figure 1).

Discussion
In this study among 207 students 43 (20.77%)
students are overweight and 49 (23.67%) were
obese according to BMI. Central obesity according to

Waist circumference observed in 54 (26.09%)
medicos. Combined obesity (BMI + C.O) is seen
among 35 (16.91%) medical students.

BMI and Waist circumference was positively
correlated, means when BMI increasing waist
circumference also increasing. Waist circumference
is significantly correlated negatively with exercise or
physical activity.

Similar study was conducted at Meenakshi Medical
College hospital and research institute, Enathur,
Kanchipuram district, Tamil Nadu, Out of 500
students, 458 (92%) participated in the study [14].
54% among them were males and 46% were
females.

The prevalence of overweight was 24.3% and the
prevalence of obesity according to BMI was 8.6%
according to WHO guidelines [15]. Similar study
conducted at BMCRI, Bengaluru, from July-
September 2014, in this study only BMI and waist
circumference taken for estimating prevalence of
obesity [16].

Out of the total 424 students studied, 62 (14.6%)
were overweight and 48 (11.3%) were obese
according to BMI. Risk factors like junk food, long
hours of mobile and computer usages were taken.
Out of 424 students studied, 47 males and 110
females making a sum of 157 (37%) who was
considered to have central obesity according to their
waist circumference [16].

Another study done at Haryana among 130 MBBS
students, normal BMI was observed in 73.1%

Table-3: Correlation among different variables.
Correlations

 Waist Circumference Exercise Reading Mobile Physical Activity TV and Music

Waist Circumference Pearson Correlation 1 -0.292** 0.083 -0.023 -0.320** 0.081

Sig. (2-tailed) - 0.000 0.236 0.741 0.000 0.245

Exercise Pearson Correlation -.292** 1.0 0.077 -0.008 0.723** 0.032

Sig. (2-tailed) <0.001 - 0.269 0.910 0.000 0.642

Reading Pearson Correlation 0.083 0.077 1.0 -0.219** 0.263** -0.168*

Sig. (2-tailed) 0.236 0.269 - 0.001 0.000 0.016

Mobile Pearson Correlation -0.023 -0.008 -0.219** 1 0.015 0.054

Sig. (2-tailed) 0.741 0.910 0.001 - 0.826 0.436

Physical Activity Pearson Correlation -0.320** 0.723** 0.263** 0.015 1 0.001

Sig. (2-tailed) <0.001 <0.001 <0.001 0.826 - 0.993

TV & Music Pearson Correlation 0.081 0.032 -0.168* 0.054 0.001 1

Sig. (2-tailed) 0.245 0.642 0.016 0.436 0.993 -

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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Students, while 22.3% students were overweight,
3.1% obese [17]. A study was done at G.R medical
college Gwalior among 131 second semester
medical students.

In that study also BMI taken for overweight and
obesity assessment and found the prevalence of
overweight was 13(9.93%) and the prevalence of
obesity was 2 (1.53%). The prevalence of
underweight was 25 (19.08%) [18].

In this study we mainly concentrated on combined
obesity which includes both BMI and waist
circumference, which predicts more metabolic
obesity. 20% of male students, 15.15% female
students have combined obesity which is alarming.

Evidence suggests that the body composition
abnormalities of Asian Indians may have an
important bearing on the pathogenesis of metabolic
derangements. First, their body fat is more and
muscle mass less than compared with other Asian
ethnic groups. Present day dietary habits, stressful
routine lead to decreased physical activity is a
primary drive of overweight and obesity.

Obesity leads to many medical consequences like
hypertension, diabetes, coronary artery disease,
stroke, and cancers. Psychological consequences are
anxiety, depression, isolation, rejection, poor self-
image, and poor performance and the mechanical
disturbances include osteoarthritis, abdominal
hernia, diaphragmatic hernia, varicose veins.

Chronic obesity ultimately leads to increased insulin
resistance, because of visceral fat which is a passive
source of several hormones, cytokines and chemical
signals to other tissues which can develop into type
2 diabetes. Central obesity is an important predictor
of metabolic disorders than BMI [19].

Obesity is not only aetiology of many diseases it
also affects the quality of life and finally leads to
premature death [20]. Both BMI and WC in
combination would be better predictors of obesity
related diseases than sole using of BMI or WC alone
[21].

Medical students in this study were in
prepathogenesis phase or in latent period of non-
communicable diseases. The obesity problem can be
reversible if we tackle them as early as possible
through proper balanced diet, preventing sedentary
lifestyle such as reducing TV watching time,
promoting more physical activity and sports
according to their interest and also coping skills for
stress management.

Conclusion
The present study gives an idea about the high
prevalence of overweight and obesity in the medical
students. Obesity due to BMI and Waist
circumference (Combined Obesity) in this study
shows alarming situation in medical students. This
study highlights that medicos though they are
having knowledge about nutrition and physical
activity could not be able to implement practically.

Students should focus on improving time
management skill also they need to be encouraged
to participate in physical exercise, especially sports,
athletics, and other outdoor activities. Improvement
in dietary habits, if made in early years of medical
schooling, would produce physicians practicing and
promoting healthy dietary habits. Awareness
through health education was created to the
medical students while measuring anthropometric
measure-ments.

This should be an alert signal because medical
students are the future doctors, health leaders and
role models to the community. Further studies
should be undertaken to identify specific barriers
among medical students in practicing healthy
dietary habits and come up with workable solutions.
Therefore, it is of utmost importance to have early
intervention programmes to prevent non-
communicable diseases among these future doctors.

What this study adds to
existing knowledge
The study had highlighted the prevalence of
different types of overweight and obesity among
medical students. The key addition of the study was
it’s documentation of overall and central obesity and
their overlap among the study population. The study
highlights the importance assessing waist
circumference, along with BMI, to avoid
underestimation of the true burden of overweight
and obesity.
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INTRODUCTION

Travelers often play an important role in the spread of 
infectious diseases across borders, through their travel 
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plans, behaviors, and patterns. Traveling might be the only 
risk factor for the transmission of infectious diseases that 
are well controlled in a certain country, especially vaccine-
preventable diseases. The role of vaccination among travelers 
is a significant component for the prevention of travel 
associated infectious diseases.[1,2]

Health risks associated with travel need to be balanced against 
the positive opportunities offered by inter-regional and cross-
border travel.[3] The main goal of travel health and associated 
fields is to protect travelers from disease, accidents, and 
death. International travel has seen a dramatic rise during 
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recent times, and there has been an increase in diseases and 
associated public health problems. Each year, around 80 
million travelers from developed countries visit developing 
countries where the epidemiological and sanitary conditions 
are different from their country of residence.[4] Thus, travelers 
increase the risk of exposure to travel associated health 
problems which include infectious diseases that may be 
imported back to their home country.[5]

Immunizations taken before traveling contribute to the 
risk reduction of specific diseases for the traveler as well 
as the reduction in risk of international spread of diseases. 
Agent, host, and environmental factors determine the risk of 
acquiring a disease when traveling. Most significant factors 
are the place that has to be visited, travel duration, and reason 
for travel. Among host factors, the traveler’s health and 
his/her behavior overseas have to be considered. As a result, 
an agent–host–environment-based assessment of the travel 
plan should be done when considering which immunizations 
are to be taken by the traveler.[6]

India has become a popular destination for tourists in 
South Asia. Recent economic opportunities have resulted 
in a remarkable increase of business-related travel. 
People traveling to India can be broadly divided into the 
business traveler, the young economical backpacker, the 
medical volunteer, the holiday tourist, and the immigrant 
or non-resident Indian visiting family and friends. Medical 
graduates in India are showing interest in international 
travel to different countries for higher specialist courses, 
career growth, and better opportunities. People traveling 
to India are at an intermediate risk for malaria, and recent 
reports in the rise of chloroquine-resistant Plasmodium 
falciparum malaria in various parts of India are causing 
a rise in concern. Furthermore, different international 
travel advisory bodies vary on their opinion for malaria 
prophylactic regimens to be followed when traveling to 
India.[7-9]

Improvement in the knowledge and health education 
of disease transmission among travelers, following 
recommendations on sanitation, food, and water hygiene, 
avoiding arthropod bites with physical barrier methods and 
insect repellents, chemical prophylaxis against malaria, and 
taking required vaccinations are all known to reduce the risk 
of travel-associated diseases.[10] Since a considerable amount 
of travelers are at risk for having a travel-related illness or 
injury during their outings, there is a need for travelers to 
seek suitable pre-travel health education and immunizations 
to reduce the risk of any ailment while away from their 
country of residence.[11]

Objectives

The objective of this study is to assess the knowledge and 
practice of travel vaccination and malaria prophylaxis among 

resident doctors of BJ Medical College and Civil Hospital, 
Ahmedabad.

MATERIALS AND METHODS

A cross-sectional study was conducted at BJ Medical College 
and Civil Hospital, Ahmedabad. The study was conducted 
from July 2017 to October 2017.

A pilot study was conducted among 20 resident doctors, and 
the prevalence of knowledge of travel vaccination was found 
to be 65%. Using the formula 4pq/L2, data were collected 
from 100 resident doctors of Civil Hospital and BJ Medical 
College, Ahmedabad.

Data were collected using a semi-structured questionnaire, 
and data analysis was performed with Microsoft Excel 2013 
and Epi Info 7. For statistical analysis, Chi-square test was 
applied. Ethical consent was taken from all respondents.

RESULTS

Figure 1 shows that 86% of the respondents had knowledge 
about travel vaccination while 79% of the respondents had 
knowledge about malaria prophylaxis.

As per the practice of travel vaccination, of the 24% 
who traveled, only 2 (8.3%) gave the history of taking 
immunization. Reasons for not taking immunization were 
not required for country of travel followed by non-awareness.

Table 1 shows that knowledge about travel vaccination 
was more in the 30+ age group (100.0%) followed by 

Figure 1: Overall knowledge about travel vaccination and malaria 
prophylaxis
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the 20–25 years age group (86.3%) while those in the 
26–30 years age group (82.9%) had the least knowledge. 
Knowledge was more in males (90.2%) compared to females 
(81.6%). Married respondents showed more knowledge 
(89.3%) compared to single respondents (84.7%). 
Knowledge about travel vaccination was highest among 
3rd-year resident doctors (88.5%), followed by 1st-year 
residents (85.7%) and then 2nd-year Residents (84.0%). 

However, no statistical significance was found between the 
sociodemographic variables with knowledge about travel 
vaccination (P > 0.05).

Table 2 shows that knowledge about malaria prophylaxis 
was more in the 30+ age group (87.5%) followed by 
the 20–25 years age group (86.3%) while those in the 
26–30 years age group (68.3%) had the least knowledge. 
Knowledge was more in males (84.3%) compared to females 
(73.5%). Single respondents showed more knowledge 
(79.2%) compared to married respondents (78.6%). 
Knowledge about travel vaccination was highest among 
3rd-year resident doctors (84.6%), followed by 1st-year 
residents (81.6%) and then 2nd-year residents (68.0%). 
However, no statistical significance was found between the 
sociodemographic variables with knowledge about malaria 
prophylaxis (P > 0.05).

Table 3 shows that country-wise knowledge about travel 
vaccination was more for developing countries compared to 
developed countries with that for Africa being the highest 
(49%) and that of Europe being the least (5%).

Figure 2 shows that 71% of the respondents were aware 
about the malaria chemoprophylaxis drug regimen compared 
to 29% which were unaware.

DISCUSSION

In our study, 86% of the respondents had knowledge 
about travel vaccination while 79% of the respondents had 
knowledge about malaria prophylaxis. In a similar study 
conducted in Nigeria, the knowledge about travel vaccination 
was found to be 96.3%.[1]

Most respondents were between 20 and 25 years of age, 
while in other similar studies conducted in Nigeria, Qatar, 
and America, majority of the respondents were of a higher 
age.[1,5,12] This study has an almost equal proportion of male 
and female respondents which is similar to an American 
study.[12] On the other hand, the number of male respondents 
were predominant in studies conducted in Nigeria and 
Australia, while the number of females were more in a Qatar 

Table 1: Relation of knowledge about travel vaccination 
with sociodemographic variables

Parameters Respondents

Total Having 
knowledge  

n (%)

Not having 
knowledge  

n (%)

P value

Age Group

20–25 51 44 (86.3) 7 (13.7) P=0.76

26–30 41 34 (82.9) 7 (17.1)

30+ 8 8 (100.0) 0 (0)

Sex

Male 51 46 (90.2) 5 (9.8) P=0.34

Female 49 40 (81.6) 9 (18.4)

Marital status

Unmarried 72 61 (84.7) 11 (15.3) P=0.79

Married 28 25 (89.3) 3 (10.7)

Qualification

1st-year resident 49 42 (85.7) 7 (14.3) P=0.99

2nd-year 
resident

25 21 (84.0) 4 (16.0)

3rd-year 
resident

26 23 (88.5) 3 (11.5)

Table 2: Relation of knowledge about malaria 
prophylaxis with sociodemographic variables

Parameters Respondents

Total Having 
knowledge  

n (%)

Not having 
knowledge 

n (%)

P value

Age group

20–25 51 44 (86.3) 7 (13.7) P=0.18

26–30 41 28 (68.3) 13 (31.7)

30+ 8 7 (87.5) 1 (12.5)

Sex

Male 51 43 (84.3) 8 (15.7) P=0.18

Female 49 36 (73.5) 13 (26.5)

Marital status

Unmarried 72 57 (79.2) 15 (20.8) P=0.95

Married 28 22 (78.6) 6 (21.4)

Qualification

1st-year resident 49 40 (81.6) 9 (18.4) P=0.47

2nd-year resident 25 17 (68.0) 8 (32.0)

3rd-year resident 26 22 (84.6) 4 (15.4)

Table 3: Country-wise knowledge about travel 
vaccination was more for developing countries than 

developed countries
Region Percentage

USA 6

Europe 5

Australia 16

Africa 49

Southeast Asia 18

Arabian countries 13
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study.[1,5,13] Most of the respondents were single which was 
contrary to a study conducted in Nigeria where most of the 
respondents were married.[1]

The practice of travel vaccination in this study was found 
to be very low which was similar to the findings of an 
Australian and Bangkok study but different from Greek and 
Nigerian studies where the practice of travel vaccination 
was found to be high.[1,2,13,14] Reasons of low practice in 
this study were not required for country of vaccination 
followed by non-awareness, while in other studies, the 
reasons were paucity of information on travel vaccination, 
distressing protocols and requirement for the vaccination, 
cost of vaccination as well as poor monitoring system for 
ensuring travel vaccination at the entry and exit points of 
the countries, unaware of being at risk, low knowledge 
of vaccination being important for traveling, cost of the 
vaccination, and side effects.[1,10,14]

The knowledge about travel vaccination and malaria 
prophylaxis was found to be good in this study which was 
similar to the results of other studies.[1,5,10,12-15]

Strength

The relation of sociodemographic variables with knowledge 
about travel vaccination and malaria prophylaxis is compared 
which has not been done in similar studies.

Limitation

The relation between knowledge about travel vaccination and 
malaria prophylaxis with sociodemographic variables was 
found to be insignificant, so the study should be carried out 
by taking a larger sample.

Recommendations

Doctors need to be updated on the latest norms of travel 
vaccination and malaria prophylaxis with special emphasis 
to be given on the importance of the practice of vaccination 
during international travel. This may be added to the 
academic curriculum because many doctors are interested in 
international career prospects.

CONCLUSION

It seems that the knowledge of travel vaccine and malaria 
prophylaxis was more among the 30+ age group followed by 
20–25 age groups, and the knowledge of both was more among 
males. The married doctors showed more knowledge about 
travel vaccines, but the knowledge of malaria prophylaxis 
was more among single doctors. 3rd-year residents had more 
knowledge about both. The above groups may be more 
aware as they may be contemplating foreign travel in the 
near future. The practice of travel vaccination was found to 
be poor. Overall knowledge of travel vaccination and malaria 
prophylaxis was good.
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Rapid Assessment of Nutritional Status of Children in Rural Area of 
Maharashtra
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ABSTRACT

Introduction: Assessment of nutritional status by anthropometry 
is the simplest and most useful tool for assessing the nutritional 
status of children. Given the importance of nutrition in early life, 
this study was conducted among children between 12-36 months. 
Aim: To study the nutritional status of children between 12-36 
months and factors associated with it.
Material and Methods: Settings: Catchment area of Kheda 
Primary Health Centre, Dhule. Design: Cross-sectional study 
based on 30 cluster sampling technique. Sample size: Worked 
out to be 210. Participants: 210 children between 12-36 months 
in 30 clusters. Study variables: Mid Upper arm Circumference 
measurement of children, gender, birth order, social categories, 
literacy status of parents, occupation of father, nuclear or joint 
family. Statistical analysis used: Chi square test of significance, 
descriptive analysis (mean -mode –median).
Results: Based on the Mid Upper Arm Circumference, the 
overall prevalence of malnutrition among children was 40%. 
The prevalence of severe malnutrition was 13%, with higher 
prevalence in females as compared to males. Statistically 
significant association was seen between malnutrition and gender 
of children, birth order, social categories (especially children 
belonging to Scheduled Tribes), literacy status of parents and type 
of family. 
Conclusions: There is a need for geo-social mapping and 
“inclusion sensitive” microplanning, especially to ensure 
equitable access (in terms of support and information) to excluded 
social categories to reduce the magnitude of malnutrition. 

Keywords: Malnutrition, mid upper arm circumference, social 

exclusion, Scheduled Tribes.

INTRODUCTION

A child is not a miniature form of adult. Growth is an 
indispensable feature of life of a child that distinguishes him 
from an adult. Environment experiences of the child during 
postnatal life determine the pace and pattern of his growth and 
development.1

Malnutrition is widely recognized as a major public health 
problem in the developing countries of the world including 
India. Based on the United Nations Children’s fund (UNICEF) 
report, malnutrition in early childhood has serious, long term 
consequences because it delays motor, sensory, cognitive, 
social and emotional development.2 Malnourished children 
are at a greater risk to grow into malnourished adults.2 The 
prevalence of Undernutrition cannot be easily estimated from 
the prevalence of commonly recognized clinical syndromes 
of malnutrition such as marasmus and kwashiorkor because 
these constitute only proverbial tip of iceberg. Cases with mild 
to moderate Undernutrition are likely to remain unrecognized 
because clinical criteria for their diagnosis are inaccurate and 
difficult to interpret precisely.3

Child growth is commonly used to assess adequate nutrition, 
health and development of individual children and in 
comparison with other health assessment tools its measurement 
is a relatively inexpensive and easy to perform procedure.4 
Therefore, anthropometric examination is a mandatory tool in 
any research on health and nutritional condition in childhood.5 
Moreover, in community based studies, mid upper arm 
circumference (henceforth called as MUAC) appears to be 
a superior predictor of childhood mortality than many other 
anthropometric indicators.4 MUAC yields a relatively reliable 
estimation of the body’s muscle mass, the reduction of which 
is one of the most striking mechanisms by which the body 
adjusts to inadequate energy intakes.6 Arm circumference 
cannot be used before the age of one year; between ages one 
and five years, it hardly varies.6 Large studies in Latin America 
and South Asia have clearly established the reliability of arm 
circumference screening as an effective method of identifying 
malnourished children.7

During preschool age period, children have special nutrition 
needs because of their extensive growth and development.4 
Moreover, the direct effect of malnutrition is believed to operate 
largely in the first two or three years of life.8

With this background we decided to conduct a survey to rapidly 
assess the nutritional status of children between 12-36 months 
and factors associated with it by measuring the MUAC in the 
catchment area of Kheda Primary Health Centre of district 
Dhule, Maharashtra. The data collected would also benefit the 
district authorities to prepare a district action plan to address the 
problem of malnutrition in children in Dhule district. 

MATERIAL AND METHODS

The survey was conducted in the catchment area of Kheda 
Primary Health Center, Dhule district, Maharashtra, India 
carried out from 23rd October to 1st November 2011. This 
Primary Health Center (henceforth called as PHC) caters to 
population of 38465 distributed among 30 hamlets (within 12 
villages). 
Approval of institutional ethical committee (IEC) and district 
health authorities were taken before conducting the survey. The 
survey design used in the current study is the World Health 
Organization 30X7 cluster survey method. This is a cluster 
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sampling technique. This technique allows a small number of 
the target population to be sampled while providing statistically 
valid data that can be extrapolated to the whole target 
population. The 30 hamlets (within the 12 villages) under the 
catchment area of Primary Health Center formed the sampling 
frame for the cluster sampling technique. The target age group 
comprised of children aged 12-36 months. The random number 
and sampling interval were worked out to be 1117 and 1282. 
The determination of sample size was done as per the WHO 
30X7 cluster survey – “Reference Manual” in the same way it 
is done to evaluate the immunization coverage.9 For sample size 
determinations to assess the nutrition status, the following were 
determined, estimated or assumed beforehand:
• Anticipated level of prevalence of malnutrition in children 

– 60%;
• Desired precision of the estimate - + 10%;
• The level of statistical confidence of the estimate 

(confidence level) - 0.05;
• Magnitude of differences of coverage among and within 

the clusters (design effect) - 2.
The total sample size was estimated (the total number of children 
to be surveyed) using the equation below.  
 z2

1-α/2 x p x (1-p)
n

min
= DE x --------------------------

 d2

• Where p is expected prevalence, d is the desired width of 
CI, DE is design effect and Z is the multiplier from the 
normal distribution for the desired confidence level (α)

• Assuming a DE of 2 and d of 0.1, the minimum sample size 
worked out to 184. 

Since we were going to use 30 clusters, the sample size per 
cluster worked out to 184/30 = 6.13. Rounded off, number of 
children to be surveyed in each of the 30 clusters was 7. Thus 
210 children was the total sample size for 30 cluster survey. 
Keeping in view that, cluster is a collection of households with 
identifiable geographical boundaries; hamlet-wise population 
was obtained from PHC (cross checked with population data 
provided by Gram Panchayat) and taking 1117 as random 
number and 1282 as sampling interval 30 clusters were identified 
by using the standard technique.9

The field implementation for the survey was conducted 
as per a detailed plan devised beforehand. Establishing of 
households of the selected clusters was not going to be possible. 
Therefore the investigators decided that in every cluster, the 
geographical center of the cluster would be visited. From there, 
the investigators would move in a randomly chosen direction. 
The first house would be the house corresponding to a random 
number chosen beforehand. Both, the direction in which the 
investigator would move and the random number for choosing 
the first house, were generated using the computer for each 
cluster. After visiting the first household the second household 
to be visited was the one that was nearest to the first. 

Interviews and Collection of Data: The investigators 
conducted interviews as per a pre-structured, pilot-tested 
interview format in households with children between 12-36 
months. The MUAC of the children was measured and their 
socio-demographic profile was taken. Utmost care was taken 
at the time of measuring MUAC. The study teams were trained 
in taking MUAC to minimise the inter observer variations. The 

non-dominant upper arm was chosen for the measurement and 
the circumference of location in between the tip of the shoulder 
and the tip of the elbow (olecranon process and the acromian 
process)while the arm is hanging down the side of body and 
relaxed was considered as MUAC. Flexible measuring tape 
was used for measurement of MUAC. Arnold’s classification10 
was used to classify malnutrition based on the MUAC. An arm 
circumference exceeding 13.5 cm was considered as a sign of 
a satisfactory nutritional status, between 12.5 cm and 13.5 cm 
was considered to indicate as mild-moderate malnutrition and 
below 12.5 cm, severe malnutrition.6 The socio-demographic 
profile comprised of gender of the child, birth order, religion, 
social categories, father’s occupation and education, mother’s 
education, type of family (joint or nuclear).

Inclusion criteria: Children between 12-36 months with 
availability of responsible person for key information. All 
records entered were checked, cross-checked and randomly 
double checked for correctness. 
Informed consent from all parents of the children was obtained. 
The parents of the children had the option to opt out of the study 
if they wished to. However, no parent refused to participate and 
thus there was 100% response. 

STATISTICAL ANALYSIS

Chi square test of significance, descriptive analysis (mean-
mode- median) were used to infer results with the help of SPSS 
16.0 version. 

RESULTS

A total of 210 children were included in the study, of which 107 
(51%) were male and 103 (49%) were female children. Overall 
prevalence of malnutrition (MUAC < 13.4 cm) in children 
was found to be 40% (36.4% males and 43.7% females).The 
prevalence of severe malnutrition (MUAC < 12.4 cm) was 
found to be nearly 13% (7.5% males and 19.41% females). 
There were 10 (4.8%) children having MUAC 11.5 cm or less.
For overall prevalence of malnutrition, the sex differential 
was not statistically significant (P>0.05). Sex differential was 
though statistically significant (P<0.05) for prevalence of severe 
malnutrition.
Table-2 depicts MUAC distribution according to socio-
demographic factors. It was observed that only 33.7% children 
with birth order 2 or less than 2 were malnourished. On the 
contrary, 60.5% children were malnourished when their birth 
order was 3 or higher. The difference was statistically significant. 
Additionally, 66% children with birth order 2 or less were 
found to be having satisfactory nutrition status (MUAC>13.5 
CM), while, only 31.6% children with birth order 3 or higher 
were observed to be having satisfactory nutrition status, the 
difference being statistically significant (P<0.05).
Substantial differences in the status of nutrition were observed 

MUAC Number (%)
< 12.5 cm 28 (13.3)
12.5-13.4 cm 56 (26.7)
> 13.5 cm 126 (60)
Total 210 (100)
Table-1: Distribution of Mid Upper Arm Circumference (in cm) of 

sampled children.
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among children belonging to Scheduled Tribe (ST) category 
and children belonging to higher category (others). There were 
higher chances of higher category children (90.4%) being well 
nourished as compared to children belonging to ST category 
(37.9) and this probability was observed to be statistically 
significant (P=0.029). Similarly, the prevalence of malnutrition 
(mild-moderate and severe) was also found to be higher (62%) 
among children belonging to ST social category as compared 
to children belonging to higher social category (9.5%) and 
this difference was found to be very significant statistically 
(P=0.0064). 
Better education status of the mother had a positive impact 
on the nutrition status of children. The overall prevalence of 
satisfactory nutrition status (MUAC >13.5 cm) was high among 
the children (74.4%) having literate mothers (high school and 
above education) as compared to children (39.7%) with illiterate 
mothers. This difference was statistically significant (P=0.02). 
Children with illiterate mothers also had a higher probability 
of being malnourished (60.3%) as compared to children with 

literate mothers (high school and above education). This 
difference was extremely statistically significant (P=0.0032). It 
was revealed further that the prevalence of malnutrition among 
the children with literate fathers was comparatively lower 
(21.5%) than the illiterate fathers (75.6%) and the difference 
was also statistically very significant (P=.0020).
Lastly, it was observed that children belonging to nuclear 
family had higher prevalence of severe malnutrition (27.3%) 
as compared to children belonging to joint family (8.4%). The 
difference was considered to be statistically very significant 
(P=0.0068).
Table-3 gives the insight of statistical averages and measures 
of dispersion (standard deviation) of MUAC of sampled 
children by some social categories. The most striking feature 
is the statistical averages of MUAC of children belonging to 
Scheduled Tribes. The mean MUAC of these children is 13.33 
cm (standard deviation-0.99), while the median is 13.25 cm. The 
mean and median are all below cut off point for malnutrition i.e. 
13.5 cm.

Variables Mid Upper Arm Circumference (in cm)
<12.5 12.5-13.4 > 13.5 cm

Total (n=210) 28 (13.3) 56 (26.7) 126 (60.0)
Sex
Male (n=107) 8(7.47) 31(28.97) 67(62.61)
Female (n=103) 20(19.41) 25(24.27) 59(57.28)
Birth Order
1 (n=92) 6(6.52) 24(26.08) 62(67.39)
2 (n=80) 6(7.5) 22(27.5) 52(65)
3 (n=28) 13(46.42) 4(14.28) 11(39.28)
4 (n=7) 3(42.85) 3(42.85) 1(14.28)
5 (n=3) 0 3(100) 0
Social Categories*
SC (n=25) 7(28) 5(20) 13(52)
ST (66) 16(24.24) 25(37.87) 25(37.87)
OBC (n=98) 5(5.1) 24(24.48) 69(70.4)
Others (n=21) 0 2(9.52) 19(90.47)
Educational status of Mother
Illiterate (n=68) 17(25) 24(35.29) 27(39.7)
Some Middle School (n=17) 5(29.41) 6(35.29) 6(35.29)
Some High School (n=96) 6(6.25) 20(20.83) 70(72.91)
Some Junior College (n=23) 0 5(21.73) 18(78.26)
Graduate (n=6) 0 1(16.6) 5(83.3)
Educational status of Father
Illiterate (n=41) 16(39.02) 15(36.6) 10(24.4)
Some Middle School (n=20) 5(25) 4(20) 11(55)
Some High School (n=89) 6(6.74) 20(22.47) 63(70.8)
Some Junior College (n=46) 1(2.17) 13(28.26) 32(69.56)
Graduate (n=14) 0 4(28.6) 10(71.42)
Occupation of Father
Labourer (n=123) 20(16.26) 36(29.26) 67(54.5)
Service (n=43) 3(6.97) 12(27.9) 28(65.1)
Farming (n=34) 5(14.7) 7(20.6) 22(64.7)
Business (n=10) 0 1(10) 9(90)
Type of Family
Joint (n=155) 13(8.38) 44(28.4) 98(63.2)
Nuclear (n=55) 15(27.27) 12(21.81) 28(50.9)
* Social Categories of India - Scheduled Tribes (ST) and Scheduled Castes (SCs) are the socially depressed classes of India. OBCs are other 
backward classes. “Higher” social classes are classified as Others.

Table-2: Distribution of Mid Upper Arm Circumference (MUAC) by different variables.
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DISCUSSION

Nutrition is one of the important social determinants of health. 
In the last few years, state of Maharashtra has made significant 
progress in reducing infant mortality rate and maternal mortality 
rate.8 The state also has significant economic growth. However, 
despite this context, the state has not been able to make much 
significant progress in improving the nutritional status of the 
population8 which can be reflected by its Hunger index rank 
(The Indian state hunger index is computed by averaging the 
three underlying components of hunger index-the proportion 
of underweight children, the under-five mortality rate, and 
the prevalence of calorie Undernutrition in the population).8 
The Indian state Hunger index rank of Maharashtra is poor as 
compared to other Indian states which are not as economically 
well off. The global comparison of the hunger index rank also 
reveals that Maharashtra is behind some low income African 
and Asian countries such as Rwanda, Burkina Faso and 
Cambodia.8 The question that needs to be answered here is, 
whether economic prosperity translates into adequate nutrition 
of the community? 
Myatt et all in their review study in 2006 concluded that mid 
upper arm circumference is the best case detection method 
for severe malnutrition and that it is also simple, inexpensive 
and acceptable.11 Velzeboer implicated in their study that, 
MUAC can be taken by minimally trained health workers with 
fewer and smaller errors as compared to other anthropometric 
measurements (weight for age and weight for height).12 Given 
the situation that malnutrition is a major public health problem 
in India, can we train our grass root level workers (especially 
the Anganwadi workers) in mid upper arm circumference 
measurement to screen the children nutritionally? The question 
needs to be answered. 
In the present study, the overall prevalence of malnutrition is 
40%, while, the prevalence of severe malnutrition is 13%. The 
review of literature (ROL) indicates no such mid upper arm 
circumference based malnutrition study in Maharashtra. Thus, 
we are unable to compare our findings with similar studies in 
Maharashtra. In rest of India context, prevalence of overall 
malnutrition in the present study is higher than the earlier studies 
conducted at Orissa (31%)13 and Punjab (38.5%)14 States. This 
might be due to higher proportion of children belonging to 
Scheduled Tribes in our study. Based on National Nutrition 
Monitoring Bureau (NNMB) survey finding, in Maharashtra 
less than one third of the children in the age group of 1-3 years 
consume the recommended dietary allowances of proteins and 
calories. Moreover, the data on food consumption reveal that 
consumption of cereals and millets is only 69% (averagely) of 
what children need. They consume only half of the required 
quantity of pulses and legumes.8 
More number of females were malnourished than males in 

our study, with statistical significance in pertinence to severe 
malnutrition. This could be due to gender bias particularly with 
respect to intra familial food distribution prevalent in Indian 
society. Similar finding was reported by Ahmad et al (2011).15 
Children with birth order one and two had better nutritional status 
than with higher birth order. This could be explained by the fact 
that in our study, large family norm was practiced by families 
belonging to Scheduled Tribes. Similar finding was reported by 
Harishankar et al (2004).16 They opined in their study that, the 
proportion of malnourished children was significantly lower in 
birth order one as compared to birth order three and higher.16 
It was observed that, better educational status of parents had a 
positive impact on the nutritional status of children. Educated 
parents are more aware about their child’s health and have a 
better chance of utilizing the health services as compared to the 
illiterate ones. This finding is suggestive of a strong association 
between parental literacy and nutritional status of children. 
One of the main highlight of the study is the significant 
association of social category of the child and his/her nutritional 
status. The proportion of malnourished children was extremely 
high in ST children. Additionally, the mean, median and mode 
MUAC of children belonging to ST were all below cut off point 
for malnutrition i.e. 13.5 cm. We would like to suggest that 
study should be conducted on the dietary patterns (including 
the food habits and food fads) of the families belonging to ST 
social category to understand their consumption unit (CU). 
Given that Maharashtra and Dhule district have a large ST 
population, understanding the dietary patterns of these families 
will definitely have an impact on understanding the problem of 
malnutrition clearly, which eventually will help in addressing 
its problem.

CONCLUSION

The present study amply reveals that, as far as the child 
nutrition is concerned, the Scheduled Tribes seems to be the 
socially excluded groups among all the social categories. We 
think that there is a need for area specific, geo-social mapping 
and “inclusion sensitive” microplanning, especially to ensure 
equitable access (in terms of support and information) to 
excluded social categories in order to accomplish the goal of 
reducing malnutrition. Support may be in terms of knowledge 
and significance of best practices such as exclusive breastfeeding 
for first six months, starting nutritive semisolid at 6 months, 
use of locally available and inexpensive foods, child feeding 
practices, identification of risk of malnutrition etc. The role of 
Anganwadi workers (grass root health workers in India) seems 
to be critical in this.
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Abstract 
Background: Drug abuse affects the health and lives of millions of individuals across the world. 
Discrimination faced by substance users and stigmatization becomes a barrier for them thus these 
patients do not receive the required care and treatment they deserve. The negative perception of 
healthcare professionals leads to poor therapeutic alliance between them and the patients of 
substance use. Current study aims to determine and assess the attitudes of the health 
professionals towards patients with substance use problems and to identify factors causing 
diverse attitudes of health professionals towards these patients. 
Method:A questionnaire based cross sectional study was undertaken at Ananta hospital 
Rajsamand (a tertiary health care centre) which included 134 health professionals both doctor 
and nursing staff for a duration of one year who provided their consent for this project. The 
socio- demographic details of every participant was collected and all of them were given the 
DDPPQ tool which assessed their attitudes and perception towards drug and drug use problems. 
Results: Younger age group of health professionals showed better outlook towards patients of 
drug abuse. A linear regression of gender, professional roles (i.e. doctors and nurses), past 
history of substance abuse and known history of substance abuser in the family with the principal 
component does not yield any significant results. Majority of the participants had either neutral 
opinion or positive opinion towards the problem of drug use and the drug users. 
Conclusions: Healthcare professionals with age on the lower side had more positive regards and 
significantly positive attitudes towards the problems of substance use and therefore the 
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therapeutic compliance was better. Healthcare delivery needs unbiased and non-judgmental 
attitude of healthcare professionals towards patients of substance abuse, so in an attempt to 
provide holistic approach and care that overlooks socio-demographic and clinical profiles, 
professionals should have adequate and appropriate training and exposure accordingly. 
Keywords: Professionals, nursing, staff, substance, drug, perception, attitudes, stigmatization. 
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Introduction 
 

 

Drug abuse is a global phenomenon which 
affects almost every country with a variable 
extent. Abuse of illicit drug affects the health 
and lives of many individuals across the 
globe. The criminalization of this addictive 
behavior damages the reputation of the 
engaged person and it also deters other 
people, leading to stigmatization of the 
problem in the society. Stigmatization also 
discourages illicit drug users from getting 
health care due to fear of poor treatment by 
health care providers or fear of trouble with 
the authorities[1,2]. While stigma and 
discrimination may serve as deterrents to 
illicit drug use, these attitudes also contribute 
to discrimination and stigmatization 
experienced by illicit drug users which may 
be bad for drug user‟s health[3]. Negative 
attitudes of health professionals towards 
patients with an alcohol or other drug 
addiction are known to lead to poor 
communication between professional and 
patient, diminished therapeutic alliance, and 
mis-attribution of physical illness symptoms 
to substance use problems, also referred to as 
diagnostic overshadowing[4,5]. 

In this scenario, medical professionals are key 
persons in the provision of care for persons 
who exhibit problems related to use of the 
substances of abuse. Personal factors[6] and 
deficient medical education about addiction in 
health professionals[7] influence the under-
diagnosis of substance abuse disorders. 
Studies have found that physicians were 

significantly less satisfied when caring for 
patients with drug problems compared to 
other illnesses[8]. A study on nurses found 
that nurses struggled with the care for patients 
who use illicit drugs and they had less 
motivation, satisfaction, role support and 
education[9]. Another study found that staff 
who had received training held fewer negative 
attitudes towards illicit substance users 
regardless of their length of clinical work 
experience or type of work setting[10]. 
Another study found that health professionals‟ 

regard was lowest for patients with drug and 
alcohol problems, lowest regard was found 
among physicians who did not work in 
specialized addiction services[11]. This study 
found that specially trained personnel‟s in this 

field such as psychologists, social workers, 
and professionals in the addiction services 
showed the highest regard while physicians 
who did not work in specialized addiction 
services had lowest regard. People with drug 
related disorders deserve the same level of 
care as patient with any other health 
condition. Health service need to be able to 
identify drug use and drug use disorder at an 
early stage and provide prevention, treatment 
and harm reduction intervention. We could 
not find any study in our region addressing 
health professional attitudes towards persons 
with problems related to substance use. 

Aims and Objectives 

Current study aims to assess and determine 
the attitudes of the health professionals 
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towards patients with substance use problems 
and to identify factors causing diverse 
attitudes of health professionals towards these 
patients. 

Methods 

Study area 

The study was conducted at Ananta Hospital 
Rajsamand (attached to Ananta Institute of 
Medical Science and Research Centre, 
Rajsamand, Rajasthan) a tertiary care 
hospital. 

Study Design 

Questionnaire based cross sectional study 

Study Participants 

Health Professionals (Including doctors and 
nursing staff) 

Study duration 

One Year, September 2019 to August 2020. 

Sample size 

A total population of health care professional 
of 200 working in Ananta Institute of Medical 
Science and Research Centre, Rajsamand, 
Rajasthan, a tertiary care hospital. Minimum 
of 134 participants were expected to 
participate according to the following 
calculation. 

N* = N*X / (X + N – 1), 

where, 

X = Z2
1-α p(1-P)/d2  

where alpha (α) = 0.05, estimated proportion 

(p) = 0.50, estimated error (d) = 0.05 and N is 
the population size 

The Finite Population Correction is used to 
adjust a variance estimate when sampling 
without replacement.15 

A stratified random sampling technique has 
been used for collection of data.  A validated 

22-item DDPPQ questionnaire tool has been 
used in the study. 

Statistical analysis 

Questionnaire data was analyzed using SPSS 
version 24. Socio demographic data were 
summarized using frequencies and 
percentages. Means and standard deviation 
were used for continuous variables. Mann 
Whitney U test was used to compare the 
difference among professional groups i.e. 
doctors and nurses. The relationship between 
DDPPQ scores and other relevant variables 
was analyzed by using Pearson Product-
Moment Correlation Co-efficient. The 
regression analysis has been done to find out 
relationship between independent and 
dependent variables. Statistical significance 
was taken at the 5% level. 

Data Collection Procedure 

The 22-item validated version of Drug and 
Drug problems perception questionnaire 
(DDPPQ) instrument was used for the 
study[12]. The validated DDPPQ, comprises 
of 22 items and is a shorter questionnaire, 
having retained only the most reliable items 
from the original instrument. The items of the 
validated questionnaire are numbered 
consecutively from one to twenty-two. The 
validated DDPPQ is a self-complete „paper 

and pencil‟ questionnaire. Respondents are 

asked to rate their level of agreement on a 
series of 22 statements about working with 
people who use licit or illicit drugs in a 
nontherapeutic way. There are seven possible 
responses to each item on a scale of Strongly 
agree‟ to „Strongly disagree‟. Low scores 

denote positive attitudes, whereas high scores 
are associated with negative views. Several of 
the items are worded negatively. These are 
Items 15, 16, 17 and 18. For the purpose of 
this study, the DDPPQ were expressed on a 5-
point Likert scale ranging from 1 = strongly 
agree, 2 = agree, 3 =neither agree nor 
disagree, 4 = disagree to 5= strongly disagree 
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.A 5 - point Likert-type scale instead of 7-
point was used to increase response rate and 
response quality along with reducing 
respondents‟ frustration level[13]. Factor 
structure of the validated DDPPQ has yielded 
its six factors which are role adequacy, 
motivation, role legitimacy, task specific self-
esteem, role support and work satisfaction 

Study Variables 

The independent variables in the study are the 
socio-demographic characteristics of the 
study participants such as gender, age, 
profession, work motivation and role support 
of health professional. The dependent 
variables, attitude and perception are 
measured by six factors/ subscale measure 
(using 5- point Likert scale) in the DDPPQ. 
Questionnaire data was analyzed using SPSS 
version 24. Socio-demographic data were 
summarized using frequencies and 
percentages. 

Data was analyzed by using unrelated T-test, 
Mann Whitney U test and Pearson product 
moment correlation coefficient. 

For the questionnaire survey, 22 items of 
validated version of DDPPQ questionnaire 
was distributed individually to the 152 
professional group members in a sealed 
envelope and returned back in same sealed 
condition in order to maintain privacy of 
participants. One hundred and thirty-four 
participants returned the completely filled up 
questionnaire. All professional group 
members i.e. both doctors and nursing staff 
members responses to the given DDPPQ 
questionnaire were calculated to give a total 
attitude score. The minimum score for the 
DDPPQ is 22 and the maximum score is 110. 
The higher the score obtained indicates an 
increasingly more negative attitude. 

Results

 
Table 1: gives description of number of participants according to the gender as well their 

professional roles. 
Group Number (Total=134) Percentage 
Doctors 
Males 
Females 

85 
53 
32 

63.4 % 
39.5 % 
23.8 % 

Nursing staff 
Males 
Females 

49 
30 
19 

36.5 % 
22.3 % 
14.1 % 

Table 1. Profile of the Sample 
 

Table 2: shows profile of the sample according to professional group and gender. 
 Number of responses Score Range Mean Score (SD) Z score P* Value 

Doctors 85 24-76 49.63 (8.95) 
-0.30 0.75 

Nursing Staff 49 33-68 49.46 (9.52) 

Table 2. The DDPPQ Score Range for Professional Groups 

 
Mann Whitney U test. * The result is significant at p<0.05 
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Table 2 shows the DDPPQ score range for the 
participants. A Mann-Whitney U test was 
conducted to compare DDPPQ scores 
between doctor and nursing staff. The result is 
not significant at p<0.05. There is no 
difference between the groups. 

Age of Participants Versus DDPPQ Score 

Mean age of the total sample was 30.56 years 
(standard deviation 10.38). Mean age for 
doctors‟ group was 32.85 years (standard 

deviation= 11.86) and for nursing staff group 
was 26.59 years (standard deviation=5.21). 
There is significant correlation between the 
age of the professional group members i.e., 
both doctors and nursing staff members and 
their respective DDPPQ scores when 
calculated using Pearson Product – Moment 
Correlation Co-efficient (2 tailed) r = 0.29, n 
= 134, p = 0.00067. 

 

 
Graph 1: Distribution Graph of Age Versus Total DDPPQ Score 

 

The graph indicates weak positive correlation between age of the participants and their 
corresponding DDPPQ score. 
 
Family History versus DDPPQ Score 
Participants were also asked if they had any family history of substance abuse and past history of 
substance abuse. 

Table 3: Comparisons among Health Professional having Family History of Substance 
Abuse and Past History of Substance Abuse 

 Response Number of 
Responses 

Range Mean (Standard 
Deviation) 

Z 
Score 

p*Value 

Family history of 
substance abuse 

Positive 22 43-63 52.09(5.97) -1.786 0.074 
Negative 112 24-76 49.08(9.57) 

Past history of 
substance abuse 

Positive 23 38-65 50.17(7.16) -0.393 0.694 
Negative 111 24-76 49.45 (9.51) 

Mann Whitney U test. * The result is significant at p<0.05 
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In Table 3, comparisons among Health 
professional having family history of 
substance abuse and past history of substance 
abuse are described. Using Mann- Whitney U 
test, we found that there is no statistical 
difference between the groups of health 
professional having past history of substance 
abuse and health professional who don‟t have 

past history of substance and the groups of 

health professional having family history of 
substance abuse and health professional who 
don‟t have family history of substance abuse. 
A linear regression of gender, professional 
roles (i.e., doctors and nurses), past history of 
substance abuse and known history of 
substance abuser in the family with the 
principal component has not yielded any 
significant results. 

 
Table 4: Health Professional Therapeutic Commitments towards Drug Abusing Patients on 

various Subscales of DDPPQ and total Mean Score 
Subscales Number of 

Questions 
Mean Score Per Question 
(LikertScore = 1-5) 

Standard 
Deviation 

Role adequacy 8 1.99 0.65 
Role Legitimacy 3 1.85 0.71 
Role support 3 1.92 0.64 
Work satisfaction 4 2.18 0.76 
Motivation 1 3.58 1.17 
Task specific Self Esteem 3 3.39 1.07 
Total Score 22 49.57 (possible score 22-

110) 
9.13 

Note: lower score denotes higher therapeutic commitment. 
 

Table – 4 shows a mean of total score of 49.57 (SD = 9.13) with a possible score between 22 and 
110. The diverse attitudes of Health Professionals towards substance abusers 
 

Table 5: Percentage of Participants in three Categories 
 Frequency Percentage 
Positive a 36 26.86 
Neutral b 91 67.92 
Negative c 7 5.22 
 134 100 
a= Total score from 22 to 44; b) total score from 45 to 66; c) total score from 67 to 110 
 

The total DDPPQ scores were divided into 
three categories i.e. (1) Positive perception 
(distinctly defined perception of role), (2) 
Negative perception (lack of distinctly 
defined perception of role) and (3) neutral 
perception (neither distinctly defined 
perception of role nor lack of distinctly 
defined perception of role). The range for all 
three perceptions was determined by the 
possibility maximum and minimum score in 5 

point- Likert scale. Table 5 shows percentage 
of participants in these three categories. 

Discussion 

Current study aimed to assess and determine 
the attitudes of health professionals towards 
patients with substance use problems in our 
region and to identify factors causing diverse 
attitudes of health professionals towards these 
patients. There was weak positive correlation 
between age of the participants and their 
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corresponding DDPPQ score that is older 
health professionals had relatively negative 
attitude. This was in contrast to a study that 
found that older nurses believed more 
strongly that alcoholism is an illness[14]. The 
two professionals‟ groups were assessed by 

comparing health professionals having family 
history of substance abuse and past history of 
substance abuse, and it was found that there is 
no statistical difference between the two 
groups of health professional. The mean 
DDPPQ score in these groups ranged towards 
lower side denoting positive attitude towards 
these patients, means their past or family 
history of substance use didn‟t significantly 

affect the attitude. Our study found that there 
was no statistically significant difference 
between the DDPPQ scores between the two 
groups i.e., doctors and nursing staff. 

Considering all participants in a group, the 
lower skewed total mean DDPPQ score of 
49.57 (SD = 9.13, with a possible score 
between 22 and 110) in our study correlated 
with a more positive attitude and higher 
therapeutic commitment to drug abusing 
patients. On mean Likert-format response per 
question (of 1= Strongly agree to 5= Strongly 
disagree), the highest therapeutic commitment 
is reflected in role legitimacy subscale which 
indicated the degree that professional group 
members felt that drug abuse history taking 
and counseling was a professional 
responsibility. Role support and Role 
adequacy followed the next which reflected 
that professional group members felt that they 
have adequate knowledge of drug and drug 
related challenges. Also whenever required, 
they will get support or help to resolve drug 
related problem. Highly skewed score in 
motivation and self-esteem subscale reflected 
lower therapeutic commitment. Role support, 
role adequacy, role legitimacy and work 
satisfaction were all somehow interconnected 
with each other at the basic level along with 
motivation and self-esteem to aid in 

understanding of the plight of patients of 
substance abuse and thereby providing 
therapeutic care and overall management to 
such patients. Our findings are in contrast to 
another study which found that healthcare 
providers struggled with the care for patients 
who used illicit drugs and they had less 
motivation, satisfaction, role support and 
education.9Crothers and Dorrian also found 
high scores regarding work satisfaction which 
indicated that nurses‟ attitudes regarding how 

much they like, and feel rewarded by, 
working with patients with alcohol problems, 
are an important determinant of the extent to 
which nurses are actually willing to engage in 
this work[15]. 

In an attempt to identify diverse attitudes of 
health professionals towards substance 
abusers, the sample participants were divided 
into three categories for ease of understanding 
- Positive perception, Negative perception and 
neutral perception; and it was found that 
number of healthcare professionals having 
neutral perception were maximum, followed 
by those having positive perception and least 
holding negative approach to the drug abuse 
patients. In a study nurses appeared to have, 
on average, attitudes that were consistently 
quite positive, if not neutral[14]. As 
healthcare professionals are the chief 
gatekeepers in the management of patients 
who suffer from substance use disorder, there 
is need of the hour to change both the neutral 
and negative attitude of the health care 
workers into positive attitude. To improve 
local services, Howard et al recommended 
that a training strategy should be developed 
with consideration to a structured programme 
covering all aspects of providing care to 
inpatients with co-occurring mental health 
and substance use problems; implementing 
training and support structures for staff will 
enable them to deliver more recovery and 
client centered interventions for patients with 
these co-occurring issues[10]. 
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Healthcare delivery needs unbiased and non-
judgmental attitude of healthcare 
professionals towards patients of substance 
abuse, so in an attempt to provide holistic 
approach and care that overlooks socio-
demographic and clinical profiles, 
professionals should have adequate and 
appropriate training and exposure 
accordingly. We propose some ways that can 
be executed systematically to bring about the 
necessary change in the attitudes of a 
healthcare professional- First and foremost is 
sensitization of healthcare professionals (both 
the doctors as well as the nursing staff) which 
is primarily important to achieve better 
outcomes in management of patients of 
substance use disorders. Secondly, there are 
ways to be incorporated at the grass root level 
which directly and/or indirectly will have an 
impact on the management of such patients 
include: (i) training – providing education and 
skills to the professionals and conducting 
workshops at regular intervals, teaching 
institute – both the medical colleges and the 
nursing colleges are jointly responsible in 
training the students who take up this field 
and providing opportunities for them to 
learn,(ii) exposure – mandatory rotatory 
postings for every undergraduate 
medical/nursing student to understand 
patients from having them visit an addiction 
wing facility of outdoor and indoor patients 
run by the department of psychiatry at the 
institute where they come across such patients 
of substance abuse. 

Conclusion 

Our study found that the younger age group 
healthcare professionals had more positive 
outlook and attitude towards substance users. 
The lower skewed total mean score of 
participants denoted more positive attitude 
and higher therapeutic commitment. 
Subdivision of the participants in three groups 
to a step forward revealed that majority of 
them had either positive or neutral attitude 

towards patients with problem of substance 
abuse, leaving a minority or handful 
percentage of participants who had negative 
perception and attitude. 

Implications of the Study 

our study will help in identifying diverse 
attitude of health professional towards 
patients with substance use disorders and the 
associated factors. Awareness and proper 
education along with skills instilled among 
these healthcare professionals will strengthen 
the belief and trust of the patient receiving 
treatment and management during the 
prolonged period provided for deaddiction. 
The provision of adequate, timely guidance 
and motivation at every step to reduce the use 
of illicit substances, would help in controlling 
the menace of drug abuse can be well 
achieved. 

Limitations 

This was a cross sectional study with small 
sample size. 

Future Direction 

Future studies can be undertaken with large 
sample size to determine the changes in 
attitudes and knowledge of healthcare 
professionals prior to any kind of exposure or 
training received and followed up by 
assessing them after they have achieved skills, 
knowledge and training in the field of 
addiction psychiatry. 
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Abstract 
Background: Attitudes and belief toward mental illnesses are important factors that affect 
perception of mental health. Knowing the attitude of medical students towards psychiatry and 
mental illnesses is of utmost importance as they are future care provider. Current study is 
conducted to assess the attitude of medical students towards mentally ill patients and mental 
illnesses, to identify correlation of attitude score with personal and family history of mental illness 
and, to compare the score among students of the three year-wise groups. 
Method: The study population included 219 students of first, second and third professional 
MBBS.  We designed an online data collection tool and executed it using the Google Forms. The 
Google Form link to the questionnaire was sent to the enrolled participants via the identified 
WhatsApp groups or individual number. Beliefs toward Mental Illness (BMI) scale was used to 
assess attitude towards mental illnesses which is a 21‑item self-report measure of negative 
stereotypical views of mental illness. The results of the study were examined and analyzed by 
using Statistical Package for Social Sciences (SPSS 25.0). 
Results: Out of total 21 items of the BMI scale, students showed positive attitude on majority of 
items. The mean score for BMI scale and per item mean score for the scale were towards positive 
attitude. Majority of students agree that a mentally ill person is more likely to harm others than a 
normal person and that mental disorders would require a much longer period of time to be cured 
than would other general diseases. Higher per item mean score for dangerousness and, incurability 
subscale showed their negative attitude. An increasing trend of positive attitude has been seen with 
an increase of education level and exposure towards the subject. 
Conclusions: Medical students show variable scores on belief towards mental illness scale, its 
subscales and, individual items. Admitting this prevailing stigma needs to be acknowledged and 
openly discussed with medical students in order to overcome these views. Providing adequate 
education on mental illnesses and attached negative attitudes or myths can change these negative 
beliefs. 
Keywords: Medical students, psychiatry, mental illnesses, stigma, dangerousness. 
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1. Introduction:  
 

Attitudes and belief toward mental illnesses 
are important factors that affect perception of 
mental health. The prejudiced and negative 
attitudes or stigma towards people with mental 
illness are widespread. In our society, health 
professionals have similar views about those 
with mental health problems and mentally ill 
patients. Literature suggests that people 
diagnosed with mental illness are considered 
by the majority of the society as people who 
are dangerous, loathed, stranger and somebody 
whose actions cannot be predicted.[1] 
Globally, psychiatry as a subject, psychiatrists 
as professionals, and patients with psychiatric 
disorders are subjected to cultural stereotypes 
and negative attitude by the general 
population. What is of alarming concern is that 
these prejudices exist within the medical 
community as well.[2-6] Stigma toward 
mental illness is an influential factor leading to 
negative views among medical students toward 
psychiatry. Lack of knowledge and awareness 
about mental illnesses among the students is 
associated with the negative attitudes towards 
mental illness in the community. For medical 
students during their training, educational 
intervention targeted towards these negative 
attitudes may be more effective than doctors 
who have already completed their training 
because research has shown as they carry on 
through their career, their attitude harden and 
become more resistant to change.[7] The 
concept of iatrogenic stigma is used to describe 
the stigma caused or perpetuated by mental 
health professionals.[8] This stigma and 
negative attitudes can affect the quality of life 
for people with mental illness. There may be 
various reasons for this negative attitude such 
as lack of accurate information about mental 
illness and lack of contact with individuals 
with mental illness.[9]  

While some studies have suggested that 
aspiring young doctors have a favorable 

opinion about psychiatry as a branch[10], other 
studies have suggested that medical students’ 
attitude toward psychiatry is unfavorable.[11-
17] 

A doctor’s attitude towards persons with 
psychiatric illness and psychiatry should 
involve an impression of an empathetic listener 
and should have non-judgmental approach. 
Knowing the attitude of medical students 
towards psychiatry and mental illnesses is of 
utmost importance as they are future care 
provider. To improve psychiatric training in 
this population beliefs and attitude toward 
psychiatric illnesses and need to be assessed 
and understood. 

The reasons for studying the attitude 
specifically among medical students are that 
firstly as a doctor they can play an important 
role in decreasing negative attitude and, 
secondly the results from the study will help to 
focus strategies to change attitudes of this 
group. The comparison among various groups 
in present study will help in understanding the 
impact of successive undergraduate training 
years. The findings may help in understanding 
the various points of strength and lacunae in 
the current undergraduate curriculum 
regarding mental health. 

Objectives: 

The objectives of the current online study 
were- 

1. To assess the attitude of medical students 
towards mentally ill patients and mental 
illnesses 

2. Correlation of attitude score with personal 
and family history of mental illness, and 

3. Comparison among students of the three 
year-wise groups.  
 

2. Methodology 

Study population and study area: The study 
population includes all the students who have 
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enrolled in MBBS course (first year, second 
year and final year) at Ananta Institute of 
Medical Science and Research Centre, 
Rajsamand, Rajasthan. Those students who 
will give their consent to participate in the 
study will be included and rests will be 
excluded at their will. 

Study Duration: one year, June 2020 to May 
2021. 

Sampling techniques and sample size 

Samples were obtained using stratified random 
sampling method.   The 3 batches of medical 
students viz first year professional, second year 
professional and third year professional which 
were considered as strata collectively develop 
a sampling frame of 450 students. The 
minimum sample size on assumption of 95% 
level of significance, 5% error and 85% 
expected proportion was 196. After 12% 
adjustment of non- responders’ students the 
final sample size was 219. 

Undergraduates in the 1st year had not 
received formal exposure to psychiatry yet, 
students of 2nd year also have not attended 
clinical posting or lecture in psychiatry while 
students of Final year students had completed 
clinical posting and theory lectures in 
psychiatry. The institute is having 
well-functioning psychiatry department with 
adequate teaching staff and a good in-flow of 
patients in the psychiatry OPD as well as 
inpatient department. 

Study procedure and statistical Analysis: 
After unlock 1.0 was announced by the 
Government of India from 8th of June 2020, 
the cases of COVID-19 were increasing all 
over India including Rajasthan. Hence there 
was risk of disease transmission by taking 
interview in person therefore we decided to use 
WhatsApp Messenger for enrolling potential 
participants and Google forms for filling up 
their response. The study was approved by 
institute ethics committee.  

Tools: We designed an online data collection 
tool and executed it using the Google Forms 
(via docs.google.com/forms). The Google 
Form link to the questionnaire was sent to the 
enrolled participants via the identified 
WhatsApp groups or individual number.  

Socio-demographic variables included age, 
gender, marital status, background, past 
personal history of mental illness, known 
history of mental illness in the family were 
described using descriptive statistics. 

Beliefs toward Mental Illness (BMI) scale 
was used to assess attitude towards mental 
illnesses. The BMI scale is a 21‑item self-
report measure of negative stereotypical views 
of mental illness. (18) There is a total Score 
and the score of three sub-scales based on 
factor analysis: dangerousness, poor social and 
interpersonal skills, and incurability. There are 
five items in subscale dangerousness, ten items 
in poor interpersonal and social skills scale and 
six items in incurability subscale. Items are 
rated on a six-point Likert scale ranging from 
‘completely disagree’ (0) to ‘completely agree’ 
(5), with higher scores reflecting more 
negative beliefs. In the primary validity study, 
Cronbach’s alpha was high among American 
(0.89) and Asian students (0.91). The measure 
holds promising evidence of validity. 

The results of the study were examined and 
analyzed by using Statistical Package for 
Social Sciences (SPSS 25.0). The categorical 
variables were described by numbers and 
percentages while continuous variables were 
described by average and standard deviation. 
Normality of attitude was checked using 
Kolmogrov-Smirnov test. After testing 
normality condition, the association and 
relationship between the variables were tested 
Pearson correlation by Student’s t test and one 
way analysis of variance (ANOVA). The level 
of significance was considered at P<0.05. 

 

 

https://www.docs.google.com/forms
https://www.docs.google.com/forms
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3. Results   

A total 219 number of students were 
participated in the online study. The sample 
comprised of 41.55% of male students and 
58.44% of female students. Majority of the 

students were unmarried (97.26%), belonging 
to urban background (79.45%), having 
negative past personal history of psychiatric 
illness (86.75%) and negative family history 
for psychiatric illnesses (75.79%).

 
Table 1: Socio-demographic characteristics of respondents 

Variables Participants N (%) 
Sex 
Male 
Female 

 
91 (41.55%) 
128 (58.44%) 

Marital Status 
Married 
Unmarried 

 
6 (2.73%) 
213 (97.26%) 

Place of residence 
Urban 
Rural 

 
174 (79.45%) 
45 (20.54%) 

MBBS Batch 
First year professional 
Second year professional 
Third year professional 

 
49 (22.37%) 
138 (63.01%) 
32 (14.61%) 

Had mental illness in past: 
Yes 
No 

 
29 (13.24%) 
190 (86.75%) 

Is someone in your family/ friends/ relative is having mental 
illness: 
Yes 
No 

53 (24.21%) 
166 (75.79%) 

If yes, then 
Friends 
Family 
Relative 

 
7(13.2%) 
26(49.05 %) 
20(37.73%) 

 
Table 1 shows socio-demographic characteristics of respondents. 

 
Attitudes of students towards mental illness 
a) Attitude by Items of the subscales 
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Table 2: Dangerousness subscale of BMI scale (item wise responses, percentage of 

participants regarding statements on the beliefs about mental illness) 
Statement Response* 

0 1 2 3 4 5 
A mentally ill person is more 
likely to harm others than a 
normal person 
 

28 
(12.8%) 

15 
(6.8%) 

36 
(16.4%) 

85 
(38.8%) 

26 
(11.9%) 

29 
(13.2%) 

79 (36%) 140 (64%) 

Mental disorders would 
require a much longer period 
of time to be cured than 
would other general diseases 

10 
(4.6%) 

8 
(3.7%) 

19 
(8.7%) 

55 
(25.1%) 

51 
(23.3%) 

76 
(34.7%) 

37 (17%) 182 (83%) 

It may be a good idea to stay 
away from people who have 
psychological disorder 
because their behaviour is 
dangerous 

73 
(33.3%) 

47 
(21.5%) 

41 
(18.7%) 

41 
(18.7%) 

7 
(3.2%) 

10 
(4.6%) 

161 (74%) 58 (26%) 

Mentally ill people are more 
likely to be criminals 

69 
(31.5%) 

47 
(21.5%) 

35 
(16.0%) 

45 
(20.5%) 

13 
(5.9%) 

10 
(4.6%) 

151 (69%) 68 (31%) 
I am afraid of people who are 
suffering from 
psychological disorder 
because they may harm me 

80 
(36.5%) 

47 
(21.5%) 

31 
(14.2%) 

50 
(22.8%) 

4 
(1.8%) 

7 
(3.2%) 

158 (72%) 61 (28%) 

* Denotes 0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat 
agree, 4 = Largely agree, 5 = Completely agree 

 
Table 2 shows item wise responses and percentage of participants regarding statements on the 

beliefs about mental illness on dangerousness subscale of the BMI scale 
 

Table 3: Poor social and interpersonal skills subscale of BMI scale (item wise responses, 
percentage of participants regarding statements on the beliefs about mental illness) 

Statement Response 
0 1 2 3 4 5 

The term ‘psychological 
disorder’ makes me feel 
embarrassed 

123 
(56.2%) 

30 
(13.7%) 

16 
(7.3%) 

24 
(11.0%) 

12 
(5.5%) 

14 
(6.4%) 

169 (77%) 50 (23%) 
A person with 
psychological disorder 
should have a job with only 
minor responsibilities 
 

43 
(19.6%) 

30 
(13.7%) 

49 
(22.4%) 

58 
(26.5%) 

27 
(12.3%) 

12 
(5.5%) 

122 (56%) 97 (44%) 
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I am afraid of what my 
boss, friends and others 
would think if I were 
diagnosed as having a 
psychological disorder 
 

70 
(32.0%) 

24 
(11.0%) 

24 
(11.0%) 

57 
(26.0%) 

17 
(7.8%) 

27 
(12.3%) 

118 (54%) 101 (46%) 

It might be difficult for 
mentally ill people to 
follow social rules such as 
being punctual or keeping 
promises 

37 
(16.9%) 

29 
(13.2%) 

55 
(25.1%) 

38 
(17.4%) 

37 
(16.9%) 

23 
(10.5%) 

121 (55%) 98 (45%) 

I would be embarrassed if 
people knew that I dated a 
person who once received 
psychological treatment 

131 
(59.8%) 

29 
(13.2%) 

17 
(7.8%) 

26 
(11.9%) 

12 
(5.5%) 

4 
(1.8%) 

177 (72%) 61 (28%) 

A person with 
psychological disorder is 
less likely to function well 
as a parent 

43 
(19.6%) 

45 
(20.5%) 

35 
(16.0%) 

57 
(26.0%) 

22 
(10.0%) 

17 
(7.8%) 

123 (56%) 96 (44%) 

I would be embarrassed if a 
person in my family 
became mentally ill 

150 
(68.5%) 

26 
(11.9%) 

15 
(6.8%) 

13 
(5.9%) 

7 
(3.2%) 

8 
(3.7%) 

191 (87%) 28 (13%) 
Mentally ill people are 
unlikely to be able to live 
by themselves because 
they are unable to assume 
responsibilities 

45 
(20.5%) 

51 
(23.3%) 

50 
(22.8%) 

43 
(19.6%) 

12 
(5.5%) 

18 
(8.2%) 

146 (67%) 73 (33%) 

Most people would not 
knowingly be friends with 
a mentally ill person 

33 
(15.1%) 

22 
(10.0%) 

36 
(16.4%) 

62 
(28.3%) 

27 
(12.3%) 

39 
(17.8%) 

91 (42%) 128 (58%) 
I would not trust the work 
of a mentally ill person 
assigned to my work team 

61 
(27.9%) 

40 
(18.3%) 

44 
(20.1%) 

53 
(24.2%) 

10 
(4.6%) 

11 
(5.0%) 

145 (66%) 74 (34%) 
0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = 
Largely agree, 5 = Completely agree 

 
Table 3 shows item wise responses and percentage of participants regarding statements on 

the beliefs about mental illness on poor social and interpersonal skills subscale of the BMI scale 
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Table 4: Incurability subscale of BMI scale (item wise responses, percentage of participants 
regarding statements on the beliefs about mental illness) 

Statement Response 
0 1 2 3 4 5 

Psychological disorder is 
recurrent 

17 
(7.8%) 

17 
(7.8%) 

45 
(20.5%) 

77 
(35.2%) 

34 
(15.5%) 

29 
(13.2%) 

79 (36%) 140 (64%) 
Individuals diagnosed as 
mentally ill suffer from its 
symptoms throughout their 
life 

53 
(24.2%) 

46 
(21.0%) 

41 
(18.7%) 

53 
(24.2%) 

10 
(4.6%) 

16 
(7.3%) 

140 (64%) 79 (36%) 

People who have once 
received psychological 
treatment, are likely to need 
further treatment in the 
future 

19 
(8.7%) 

38 
(17.4%) 

29 
(13.2%) 

82 
(37.4%) 

29 
(13.2%) 

22 
(10.0%) 

86 (39) 133 (61%) 

I believe that psychological 
disorder can never be 
completely cured 

139 
(63.5%) 

19 
(8.7%) 

21 
(9.6%) 

17 
(7.8%) 

9 
(4.1%) 

14 
(6.4%) 

179 (82%) 40 (18%) 
The behaviour of people 
who have psychological 
disorders is unpredictable 

19 
(8.7%) 

24 
(11.0%) 

33 
(15.1%) 

65 
(29.7%) 

38 
(17.4%) 

40 
(18.3%) 

76 (35%) 143 (65%) 
Psychological disorder is 
unlikely to be cured 
regardless of treatment 

53 
(24.2%) 

31 
(14.2%) 

46 
(21.0%) 

46 
(21.0%) 

17 
(7.8%) 

26 
(11.9%) 

130 (59%) 89 (41%) 
0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = 
Largely agree, 5 = Completely agree 

 
Table 4 shows item wise responses and percentage of participants regarding statements on 

the beliefs about mental illness on incurability subscale of the BMI scale 
 
b) Attitudes by Subscale 
There are five items in subscale dangerousness, ten items in poor interpersonal and social skills 
scale and six items in incurability subscale. 
 
Table 5: Per item Mean and 95% CI for the three subscale and overall score of BMI scale 
Subscale M(SD) 95 %CI 
Dangerousness 2.17(0.90) 2.77, 1.56 
Poor interpersonal and social skills 1.77(0.92) 2.99, 0.54 
Incurability 2.21(0.92) 2.94, 1.47 
Full BMI scale 1.99(0.80) 4.22, -0.24 

* M- Mean, SD- Standard deviation, CI- Confidence interval 
 

Table 5 shows per item mean and 95% confidence interval for the three subscales and 
overall score of BMI scale. 
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c) Associates of attitudes 
The differences in the attitude scores in different independent variables have two categories were 
determined by independent sample t tests. And, difference in attitude score in independent 
variables having more than two categories was determined by the one-way ANOVA. 
As per Kolmogrov-Smirnov test statistic (D)results in 0.04762 which means that data is normally 
distributed. So independent sample t test has been applied to find out difference in attitude score 
by socio demographic characteristics. 
 

Table 6: Difference in attitude score by socio-demographic characteristics 
Characteristics M(SD) Diff.*(95% CI) p-value 
Sex 
Male 
Female 

 
42.67(17.20) 
41.43(16.61) 

 
1.24(-3.31,5.79) 

 
0.59 

Marital status 
Married 
Unmarried 

 
60.17(9.06) 
41.43(16.72) 

 
18.73(5.20,32.27) 

 
0.007 

Place of residence 
Urban 
Rural 

 
42.80(16.32) 
38.62(18.48) 

 
4.18(-1.35, 9.71) 

 
0.13 

Had mental illness in past 
Yes 
No 

 
40.10(15.14) 
42.23(17.09) 

 
2.12(-4.50, 8.74) 

 
0.52 

Is someone in your family/ friends/ 
relative is having mental illness: 
Yes 
No 

 
 
39.64(17.34) 
42.68(16.65) 

 
 
3.03(-2.19, 8.27) 

 
 
0.25 

*Diff. =Difference in mean, (lower bound, upper bound) 
 

Table 6 shows difference in attitude score by socio-demographic characteristics. Married 
students (N=6) had higher BMI score than unmarried students (N=213) and the difference was 
statistically significant. On further analysis it was found that of these six married students, five had 
positive response for history of mental illness in family, friend or any relative, also two had positive 
history of past mental illness. The difference among groups was not statistically significant for 
other characteristics. 
 

Table 7: Difference in attitude towards mental illness by education level of students 
Characteristics M(SD) F- value p-value p-value trend 
Batch  

9.11 
 
<0.0001 

 
<0.0001 I MBBS 48.11(14.34) 

II MBBS 43.63(14.71) 
III MBBS 41.08(15.21) 

*M= mean, SD= standard deviation, F=degree of freedom, p= p value 
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Table 6 shows that There is increase trend in 
positive attitude in medical students with 
increase in their education level (p<0.0001). 

There was significantly positive attitude 
towards mental illness among III MBBS 
students than II MBBS and, among II MBBS 
than I MBBS (p<0.0001). An increasing trend 
of positive attitude has been seen with an 
increase of education level and exposure 
towards the subject. 

4. Discussion  

The current online study was planned to assess 
the attitude of medical students towards 
mentally ill patients and mental illnesses, to 
find correlations of attitude score with 
sociodemographic and clinical variables and, 
to compare the score among students of the 
three year-wise groups.  

Out of total 21 items of the BMI scale, students 
showed positive attitude on majority of items 
(fifteen items) and negative attitude on few 
items (six items). The mean score for BMI 
scale was 41.99 and per item mean score for 
the scale was 1.99. This score is towards 
positive attitude. Jilowa et al also found in their 
study that Nearly 84% of second-year medical 
students and 52% of interns had positive 
attitude toward psychiatry. (19) In their study, 
Risal et al also found overall positive or neutral 
attitudes towards mental illness and psychiatry 
among the medical students and interns in their 
institute. (20) 

In our study we found that majority of students 
agree that a mentally ill person is more likely 
to harm others than a normal person (64%) and 
that mental disorders would require a much 
longer period of time to be cured than would 
other general diseases (83%). Kodakandla et al 
conducted a study on Attitude of interns 
towards mental illness and psychiatry and 
found that majority of the interns believed that 
mentally ill person is more likely to harm 
others and that mental illness require a much 
longer time to be cured than other general 

diseases. (21) In our study majority (58 
percent) of students agree that most people 
would not knowingly be friends with a 
mentally ill person. Jyothi NU et al also found 
majority (96 percent) of participants agreed 
with the statement. (22) 

 In our study we found that majority of students 
agree that psychological disorder is recurrent 
(64%), that people who have once received 
psychological treatment are likely to need 
further treatment in the future (61%), and that 
the behaviour of people who have 
psychological disorders is unpredictable 
(65%). Kodakandla et al also found that 
majority of participants (76%) believed that 
psychological disorder is recurrent and that the 
behavior of patients with psychological 
disorder is unpredictable (79%); two third of 
them (68%) were of the opinion that people 
who have once received psychological 
treatment are likely to need further treatment in 
the future. (21) Jyothi NU et al also found 
similar findings in a study on college students. 
(22) 

Students showed per item mean score 1.77 for 
poor interpersonal and social skill subscale 
which is towards positive attitude. Higher per 
item mean score 2.17 for dangerousness 
subscale and 2.21 for incurability showed their 
negative attitude. In a community Study on 
Attitudes to and Knowledge of Mental Illness 
in Tehran, Ghanean H et al found that around 
half participants agreed that people with a 
mental illness “are dangerous”. (23) Contrary 
to our findings Kodakandla et al found that 
only one third (31%) interns believed that 
psychological illness is unlikely to be cured 
regardless of the treatment. (21) 

Married students showed statistically 
significant higher BMI score compared to 
unmarried students. On further analysis it was 
found that of these six married students, five 
had positive response for history of mental 
illness in family, friend or any relative and, two 
had positive history of past mental illness. So, 
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these two factors might have caused higher 
stigma in this small sample. The attitude score 
was not associated statistically significantly 
with other sociodemographic and clinical 
variables. 

There was significantly positive attitude 
towards mental illness among III MBBS 
students than II MBBS and, among II MBBS 
than I MBBS (p<0.0001). An increasing trend 
of positive attitude has been seen with an 
increase of education level and exposure 
towards the subject. Similar to our study Aruna 
et al also highlighted exposure to psychiatry 
could improve the knowledge base of medical 
students. (24) Tharyan et al also found that 
psychiatric education positively influences the 
attitudes of medical students towards mental 
illness and some aspects of psychiatry. (25) 
However, providing clinical training in 
psychiatry during under graduation seems to 
improve the attitude toward people with 
mental illness. (16, 25-27) The favorable 
impact of psychiatry posting on the attitude of 
medical students towards mentally ill has been 
found in previous studies from western 
countries. (28) Work by Mas and Hatim (2002) 
from Malaysia found that final year MBBS 
students had more favorable attitude towards 
mentally ill as compared to the first-year 
students. (29) 

The National medical commission (formerly 
Medical Council of India) has implemented 
Attitude, Ethics and Communication module 
(AETCOM) in all medical colleges in India in 
August 2019. (30) The cognitive components, 
behavioural attitudes and ethical dimensions of 
AETCOM module will change the approach of 
future doctors to psychiatry and person with 
psychiatric illness. Focusing more on clinical 
exposure and skills the new competency based 
medical education (CBME) programme has 
increased the duration of undergraduate 
clinical posting to total four weeks and total 40 
hours for teaching from two weeks and 25 
hours pre CBME respectively. This sequential 

introduction of clinical posting during second 
professional MBBS followed by theory class 
and clinical posting during third MBBS part-I 
will be more helpful in understanding of the 
subject. In future, mandating psychiatry as an 
independent subject of examination in under 
graduation assessment may prove a milestone 
step in medical education. So, it may be 
expected that this increased exposure will help 
in removing the existing negative attitudes 
towards psychiatry and person with psychiatric 
illness. 

Suggestions:  

Admitting the prevailing stigma needs to be 
acknowledged and openly discussed with 
medical students in order to overcome these 
views. Prevailing stigma and the negative 
attitudes about mental illnesses affect both 
patient caring and psychiatry as a career 
choice. The development of educational 
strategies enabling initial interest shown 
during the early clinical exposure needs to be 
maintained. Providing public education on 
mental illnesses and attached negative attitudes 
or myths can change these negative beliefs in 
general public. To promote psychiatry as a 
career, interested students need to have 
increased access to an in-depth experience of 
psychiatry, including “enrichment activities” 
such as electives in psychiatry. 

Conclusions:  

Medical students show variable scores on 
belief towards mental illness scale, its 
subscales and, individual items. Admitting this 
prevailing stigma needs to be acknowledged 
and openly discussed with medical students in 
order to overcome these views. Providing 
adequate education on mental illnesses and 
attached negative attitudes or myths can 
change these negative beliefs. 

Implications of the Study:  

This study will help in understanding of belief 
of medical students towards mental illnesses. 
The comparison among various groups in 
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present study will help in understanding the 
impact of successive undergraduate training 
years. 

Limitations:  

This was a cross sectional study with small 
sample size. 

Future Direction:  

Future studies can be undertaken with large 
sample size to determine the changes in belief 
of medical students admitted year 2019 
onwards. 
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Social Security Measures for 
Elderly Population in Delhi, India: 
Awareness, Utilization and Barriers 

INTRODUCTION
World population of elderly (people aged 60 years and above) has 
increased in last two decades at a pace faster than any other times 
before. As per World Health Organization (WHO), between 2015 
and 2050, it is expected that proportion of the world’s population 
over 60 years will double from about 12% to 22%. Similarly, the 
number of people aged 80 years or older will rise from 125 million 
to 434 million in same period [1]. India will also not be untouched 
by this demographic transition in coming decades. The number of 
elderly in India has increased by 54.77% in the last 15 years against 
42.34% rise in the working population (15-59 years of age) during 
the same time period [2]. The proportion of the people with age 
more than 60 years will grow from 8% in 2010 to 19% in 2050 while 
the population of those aged 80 years and older will expand from 
0.8% to 3%. By the year 2042, the proportion of people aged 60 
years and older will exceed that of people in 0–14 year’s age group 
in India [3].

This profound shift in the proportion of older Indians, taking place 
in the context of changing family relationships and lim ited social 
support system will bring with it a variety of social, economic 
and health care policy challenges. One direct implication of 
this would be increase in the preva lence of chronic conditions 
such as cardio vascular diseases, chronic respiratory diseases, 
locomotor disorders and mental disorders etc. Estimates say that 
nearly 45% of India’s disease burden is projected to be borne by 
older adults in 2030, when the population age groups with high 
levels of chronic conditions will represent a much greater share of 
the total population [3].

A number of social security measures have been taken by the Indian 
government. The government of India came out with the National 
Policy for Older Persons in 1999 to promote the healthcare, financial 
security, nutrition, shelter, education and welfare of senior citizens 
in India [4]. 

IGNOAPS was launched in 1995 subsequently to provide monthly 
pension to elderly who are Below Poverty Line (BPL). In 2000, 
Annapurna scheme was launched which aimed at providing food 
security to elderly [4].

Maintenance and Welfare of Parents and Senior Citizen Act 2007 
aimed to ensure need based maintenance for parents and senior 
citizens, protection of their rights and welfare was introduced 
[4]. A comprehensive National Program for Health Care of the 
Elderly (NPHCE) was launched subsequently in 2010 with the 
vision to provide accessible, affordable and high-quality long-
term, comprehensive and dedicated care services to ageing 
population [4].

These social security measures are important and at times the 
only means of support for elderly. However, to assess the impact 
and steps for further improvement in future of such measures, it 
is important to have information about the level of awareness and 
practical problems faced by elderly while utilizing them. Therefore, 
this study was conducted with an objective to assess awareness, 
utilization and barriers faced by elderly while utilizing social security 
schemes in a secondary care hospital situated in a rural area in 
Delhi. 
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ABSTRACT
Introduction: World population of elderly is increasing at a fast 

pace. The number of elderly in India has increased by 54.77% 

in the last 15 years. A number of social security measures have 

been taken by Indian government. 

Aim: To assess awareness, utilization and barriers faced while 

utilizing social security schemes by elderly in a secondary care 

hospital situated in a rural area in Delhi, India. 

Materials and Methods: A cross-sectional study was conducted 

among 360 individuals aged 60 years and above in a secondary 

care hospital situated in a rural area in Delhi. A pre-tested, semi-

structured schedule prepared in local language was used. Data 

was analysed using SPSS software (version 17.0). Chi-square 

test was used to observe any statistical association between 

categorical variables. The results were considered statistically 

significant if p-value was less than 0.05. 

Results: A majority of study subjects were females (54.2%), 
Hindu (89.7%), married (60.3%) and were not engaged in any 
occupation (82.8%). Awareness about Indira Gandhi National 
Old Age Pension Scheme (IGNOAPS) was present among 
286 (79.4%) and Annapurna scheme in 193 (53.6%) subjects. 
Among 223 subjects who were below poverty line, 179 (80.3%)  
were aware of IGNOAPS; while, 112 (50.2%) were utilizing the 
scheme. There was no association of awareness with education 
status, occupation, religion, family type, marital status and caste 
(p>0.05). Corruption and tedious administrative formalities were 
major barriers reported. 

Conclusion: Awareness generation, provision of information 
on how to approach the concerned authority for utilizing the 
scheme and ease of administrative procedures should be an 
integral part of any social security scheme or measure. In the 
present study, about 79.4% of elderly were aware and 45% 
of the eligible subjects were utilizing pension scheme. Major 
barriers reported in utilization of schemes were corruption and 
tedious administrative procedures.
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MATERIALS AND METHODS 
This was a cross-sectional study conducted among individuals 
aged 60 years and above, attending a secondary level care hospital 
situated in a rural area in Delhi, Pooth Khurd, who gave written 
informed consent to participate in the study. Sample size was 
calculated on the basis of a previous study by Murugen PB et al., in 
which prevalence of awareness about social security schemes was 
73.2% and that of utilization of old age pension scheme among 
study subjects was 73% [5]. Taking confidence interval of 95% with 
absolute error of 5%, the sample size was calculated to be 313. 
A total of 360 subjects were included in the study. These subjects 
were interviewed and questionnaire was filled by the investigator 
during each interview. Study subjects were selected by simple 
random sampling method. 

Data was collected using a pretested semi-structured schedule, 
which included socio-demographic profile, awareness and utilization 
of various social security schemes and other measures taken by 
the government for the elderly, and difficulties faced in availing 
these schemes. Variables were decided based on the variables 
used in previous similar studies [2,4,5]. Pretesting was done at 
the secondary level hospital in rural area of Delhi among 50 elderly 
subjects attending medicine OPD. Accordingly, questionnaire was 
edited and modified. Information was also obtained about financial 
dependence and family support in providing care.

STATISTICAL ANALySIS
Data was analysed using SPSS (version 17.0). Results were 
presented in simple proportions and means (+SD). Chi-square 
test was used to observe any statistical significance of difference 
between proportions. The results were considered statistically 
significant if p-value was less than 0.05. 

The study was approved by the Institutional Ethics Committee of 
the hospital.

RESULTS 

Sociodemographic Profile
As shown in [Table/Fig-1], the study sample consisted of 318 
(88.3%) subjects aged 60-74 years and 33 (9.2%) in 75-84 years 
age group. A majority of study participants were females-195 
(54.2%) and 165 (45.8%) were males. Mainly the study samples 
were Hindus (89.7%), married (60.3%) and were not engaged in any 
occupation (82.8%). Those who were residing in joint families were 
260 (72.2%) while 24 (6.7%) subjects were staying alone. 

A house was owned by 266 (73.9%) subjects, 86 (23.9%) were 
residing in a rented house and rest stayed in old age homes. 

Awareness about Social Security Measures 
Awareness about IGNOAPS was higher than other social security 
schemes as about four fifth of the subjects were aware of this as 
compared to about half who were aware of Annapurna scheme 
and only 10 (2.8%) subjects knew about senior Citizens Act. There 
was significant difference in awareness about Senior Citizens Act 
with gender (p<0.05). Subjects who were below poverty line were 
more aware about Annapurna scheme with 140 (62.8%) subjects 
knew about the same as compared to 53 (38.7%) who were above 
poverty line (p<0.05). A total of 294 (81.7%) subjects were aware 
about Indira Gandhi National Widow Pension scheme. Females 
(76.4%) were significantly more aware about the same as compared 
to males (87.9%) (p<0.05). Subjects who were widow/separated/
single or divorced were less aware (67.8%) about the same as 
compared to those who were married (90.8%) (p<0.05). 

[Table/Fig-2] shows results when the study subjects were inquired 
if they were aware about other measures of support provided to 
them by government. A little less than half were aware about bus 
travel concession provided to elderly in form of bus pass. Out of 360 
subjects, 41 (11.3%) subjects were not aware about such measures 
of government to support elderly.

Only 36 (10.0%) subjects reported that they have done savings for 
old age. A small number of subjects, 7 (3.6%) among females and 
29 (17.6%) among males reported that they did savings for old age 
which was statistically significant (p<0.05). A total of 182 (50.6%) 
subjects said that they were dependent on their family members 
for their living. Higher percentage of those who were non-working 
(54.0%) than working (33.9%) reported that they are dependent on 
family (p<0.05). When asked about family support, 213 (59.2%) 

Characteristic
n=360

number (%)

awareness about social security 
schemes

iGnoapS
n (%)

annapurna
n (%)

Senior 
Citizens act 

n (%)

age: 

p-value p=0.52 p=0.4 p=0.51

60-74 years 318 (88.3) 257 (80.8) 174 (54.7) 10 (3.1)

75-84 years 33 (9.2) 29 (87.9) 14 (42.4) 0 (0.00)

>85years 9 (2.5) 8 (88.9) 5 (55.6) 0 (0.00)

Sex:

p-value p=0.01 p=0.67 p=0.04

Male 165 (45.8) 145 (87.9)* 86 (52.1) 8 (4.8)*

Female 195 (54.2) 149 (76.4) 107 (54.9) 2 (1.0)

education:

p-value p=0.17 p=0.59 p=1.00

Literate 181 (50.3) 153 (84.5) 100 (55.2) 5 (2.8)

Illiterate 179 (49.7) 141 (78.8) 93 (52.0) 5 (2.8)

occupation:

 p-value p=0.72 p=0.78 p=0.22

Working 62 (17.2) 52 (83.9) 32 (51.6) 0 (0.0)

Not-working 298 (82.8) 242 (81.2) 161 (54.0) 10 (3.4)

religion:

p-value p=0.36 p=1.00 p=1.00

Hindu 323 (89.7) 266 (82.4) 173 (53.6) 9 (2.8)

Others 37 (10.3) 28 (75.7) 20 (54.1) 1 (2.7)

Family type

p-value p=0.33 p=0.81 p=0.67

Nuclear 76 (21.1) 66 (86.8) 43 (56.6) 2 (2.6)

Joint 260 (72.2) 210 (80.8) 138 (53.1) 8 (3.1)

Staying alone 24 (6.7) 18 (75.0) 12 (50.0) 0 (00.0)

Caste:

p-value p=0.25 p=0.94 p=0.53

Scheduled casts 
(SC)/ Scheduled tribe 
(ST)

94 (26.1) 72 (76.6) 49 (52.1) 3 (3.2)

Other backward 
Classes (OBC)

167 (46.4) 137 (82.0) 90 (53.9) 3 (1.8)

General 99 (27.4) 85 (85.9) 54 (54.5) 4 (4.0)

place of stay 

p-value p=0.06 p=0.07 p=0.16

Own house 266 (73.9) 222 (83.5) 152 (57.1) 10 (3.8)

Rented house 86 (23.9) 64 (74.4) 37 (43.0) 0 (0.0)

Old age home/ 
Homeless

8 (2.2) 8 (100.0) 4 (50.0) 0 (00.0)

Marital status:

 p-value p=0.01 p=0.10 p=0.74

Married 217 (60.3) 197 (90.8)* 124 (57.1) 7 (3.2)

Unmarried/Widow/ 
Separated/ Divorcee

143 (39.7) 97 (67.8) 69 (48.3) 3 (2.1)

Below poverty line

 p-value p=0.40 p=0.01 p=0.04

Yes 223 (61.9) 179 (80.3) 140 (62.8)* 3 (1.3)*

No 137 (38.1) 115 (83.9) 53 (38.7) 7 (5.1)

[Table/Fig-1]: Socio-demographic profile and awareness about social security 
schemes among study subjects.
Figure with *mark were statistically significant (p<0.05). Chi-square test applied.
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subjects reported that their family members take care of them well 
while 147 (40.8%) subjects responded that their family members 
do not take care of them well. There was significant difference 
between gender where 110 (66.7%) among males and 103 (52.8%) 
among females said that their families take care of them well 
(p<0.05). Similarly, 90 (65.7%) subjects who were above poverty 
line responded that their family members take care of them well 
than 123 (55.2%) subjects who were below poverty line (p<0.05). 
A significantly higher number of subjects who belonged to OBC 
category (27.5%) agreed that they were satisfied with their lives as 
compared to SC/ST (4.3%) and general category (13.1%) (p<0.05). 
Noticeably, only 2 (0.6%) subjects were having health insurance to 
meet their health security cover. 

[Table/Fig-3] shows sources of information about various social 
security schemes and measures taken for elderly. Most common 
source of information was ‘local leaders’ as reported by 130 (36.1%) 
subjects. Family and friends were the next most common sources 
as reported by 112 (31.1%) subjects. Television was third most 
common source as told by 23 (6.4%) subjects. Out of the total 360, 
48 (13.3%) subjects could not remember their source of information 
or had no such source. 

whom and where to approach, tedious administrative formalities, 
other problems and no problem faced and the answers were 
11.2%, 20.6%, 38.1%, 20.1% and 10% respectively. When asked 
if they are financially dependent on their family members, 55.2% 
answered yes. On probed regarding their major sources of finance, 
79.4% were found to be dependent on their children and 31.8% 
reported that they have to borrow money from relatives often, to 
meet their expenses.

A high proportion of (40.8%) subjects grumbled that their family 
members do not take care of them well. When asked if they were 
satisfied with their lives, only 24 (10.8%) responded positively while 
199 (89.2%) were dissatisfied with their lives. 

Among below poverty line subjects, majority (87.4%) said that govern-
ment has not taken adequate steps for welfare of the elderly. When 
enquired about the additional benefits they need from government, 
following responses were given – medical (18.8%), financial (57.4%), 
housing (13.9%), transportation (10.3%), employment opportunities 
(7.6%) and participation in local politics (1.3%). 

DISCUSSION
The present study was conducted among 360 elderly individuals 
who came to seek health care services in a secondary level hospital 
situated in Delhi. The study population mainly comprised of subjects 
who were in 60-80 years age group. Hindus were found to be 
predominant in the study population in comparison to Muslims 
and Christians, which reflect the national level population structure 
based on religion. About half of the subjects were illiterate. Such 
profile was similar to the elderly profile reported by Dhanasekaran G 
in his study carried out in a rural area in Tamil Nadu [6].

A significant proportion of elderly were aware about IGNOAPS. 
It was known to 80.3% subjects and there was no association 
found with age, family type, caste. Lesser known than IGNOAPS 

Support measures number percentage (%)

Bus travel concession 162 45

Train travel concession 58 16.1

Air travel concession 8 2.2

High interest rates by banks 37 10.2

Income tax benefits 35 9.7

NPHCE 19 5.3

[table/Fig-2]: Awareness about social support measures among study subjects 
(n=319)
Frequency distribution table.

Sources of information number percentage 

Local leaders 130 36.1

Family/friends 112 31.1

Television 23 6.4

Panchayat (local government 
members)

20 5.6

Radio 18 5.0

Hoardings 5 1.4

Posters 4 1.1

[Table/Fig-3]: Sources of information about social security schemes and 
measures among study subjects (n=312).
Frequency distribution table.

When asked about additional benefits study subjects expect 
from government, 76 (21.1%) subjects responded that more 
medical benefits, 183 (50.7%) demanded for more financial 
support, 46 (12.7%) said housing facilities, 34 (9.4%) expected 
for more transportation facilities, 21 (5.8%) asked for employment 
opportunities, 8 (2.2%) demanded for more political participation 
for them and 4 (1.1%) desired an increase in their role in local 
governance (panchayat) as shown in [Table/Fig-4]. 

Subjects below Poverty Line
Following analysis has been done only among subjects who were 
below poverty line and were eligible for social security schemes like 
IGNOAPS and Annapurna scheme. Among 223 subjects who were 
below poverty line, 179 (80.3%) were aware of IGNOAPS while only 
112 (50.2%) of them were utilizing the scheme. Annapurna scheme 
was known to 140 (62.8%) subjects but only 23 (10.3%) were 
utilizing the same as given in [Table/Fig-5]. They were asked about 
the problems faced in utilization of social security schemes. The 
options given to the subjects were corruption, difficulty in knowing 

[Table/Fig-4]: Additional benefits expected from government by study population 

[Table/Fig-5]: Awareness and utilization of social security schemes among those 
eligible for the same among study subjects 
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was Annapurna scheme, which was known to 53.6% subjects. 
Awareness was significantly higher among those who were BPL. 
These findings were consistent with that reported by Srivastava AK 
et al., in their study conducted in district Dehradun [7]. In that study, 
awareness of IGNOAPS was observed in 74.6% of the elderly [7]. 

Only 10 (2.8%) subjects knew about Senior Citizens Act, with a 
higher proportion of males than females were aware of the same. 
Bus travel concession was known to about 45% subjects but 
other measures like National Program for Healthcare of the elderly, 
interest rates etc. were known to very less subjects. This is lower 
than figures reported by Joseph N et al., in their study conducted in 
Mangalore city. The possible reasons could be higher literacy rate of 
subjects in that study and rural urban differentials [8]. 

An important finding was that despite the fact that 72.2% subjects 
were living in joint families, only 59% subjects replied that their family 
members take care of them well. There were gender differentials 
seen with this aspect where significantly higher number of males 
were taken care well by their families than females. Similarly, more 
literate subjects than illiterate were taken care well by families. This 
reflects impact of education not only in livelihood and living standard 
but also in social support system at household level. Such gender 
differentials in social support among elderly have been documented 
by another study also where males were more likely to be heard 
and involved in decision making at household level as compared to 
females [9].

Main sources of information were local leaders followed by family 
and friends. Hence, local leaders should take more steps to raise 
awareness about social security measures among elders in their 
areas and to remove barriers wherever possible. Envisioning 
recreation centers for elders, where they can gather together 
and share information with each other can prove to be an added 
advantage.

Major barriers reported were corruption (11.2%) and tedious admin-
istrative procedures (38.1%). This is consistent with findings of a 
previous mentioned study in which also bribe, procedural delay 
and nobody to guide were main barriers [5]. Innovative steps using 
information technology should be taken to make the procedure 
easier and to reduce the number of visits to offices for applying and 
tracking their applications. Corruption charges if found true should 
be dealt with stringent punitive actions since it deteriorates the faith 
of elders in system and deprive them of their rights. 

Majority of subjects asked for additional financial benefits from 
government. The reason could be meager amount of monthly 
pension which is insufficient to fulfill even basic needs of a person. 
Insufficiency of amount has been reported by another study carried 
out by Nivedita BM et al., in Bengaluru as well, in which 79% subjects 
responded that the amount is insufficient for meeting basic needs 
[10]. Medical benefits were next expected need from government 
since health care cost of chronic illness is huge, especially in 
setting where majority of subjects belong to low income group. 
Although, government has started a separate program NPHCE for 
promoting geriatric health care facilities and competence among 
treating medical staff, the program is still in its infancy state with 
hardly any required infrastructure. Elderly in India are currently facing 
risk of dual medical problems, i.e., both communicable as well as 
non–communicable diseases. At present, most of the geriatric OPD 
services are available at tertiary care hospitals located in urban 
areas [11]. This tertiary care is often too expensive for people with 
limited income sources. As a result, those with conditions requiring 
tertiary care often go untreated or are left with devastating hospital 
bills, both of which exacerbate poverty [12]. More steps are needed 
by government to provide support for medical expenses for elderly 
population. 

When analysis was done for BPL subjects who were eligible for 
IGNOAPS and Annapurna scheme, it was found that although 
80.3% were aware of IGNOAPS only 50.2% were utilizing the 
scheme. This is comparable to a previously mentioned study in 
which 45.4% subjects were utilizing IGNOAPS [7]. Similarly, 62.8% 
were aware of Annapurna scheme but only 10.3% were utilizing the 
same. This shows a gap between awareness and actual utilization 
of schemes. Advertisements on mass media like television, radio, 
newspaper, etc., can help in increasing awareness. Corruption, 
difficulty in knowing whom and where to approach and tedious 
administrative formalities were the major barriers. Inconsistencies in 
identification of beneficiaries, political influence and corruption are 
known factors reported earlier also which poses a serious question 
on the implementation of this scheme [13]. 

LIMITATION
Firstly, the study involved subjects only from rural area. It would have 
been more representative of the population if elderly from urban 
area were also involved. Secondly, since study was conducted at 
secondary level hospital due to resource constraints, only those 
elderly patients who were coming to the hospital were included in 
the study. For more generalizable results, healthy elderly subjects 
from the residential areas also could have been included. 

CONCLUSION
The present study highlights important areas of concern in providing 
social security for elderly population in rural area of Delhi. About 
79.4% of elderly were aware and 45% of the eligible subjects 
were utilizing pension scheme. Awareness about other measures 
of social security was low. Major barriers were corruption, tedious 
administrative procedures and difficulty in identifying where and 
whom to approach for information regarding social security 
schemes. It is recommended that local leaders should take efforts to 
make elders aware of such measures. The expectations of elders for 
more financial security and medical benefits should be looked into in 
framing future polices for them. Awareness generation, provision of 
information on how to approach the concerned authority for utilizing 
the scheme and ease of administrative procedures should be an 
integral part of any social security scheme or measure. 
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Abstract 
Introduction: Diabetes Mellitus (DM) is a metabolic disorder of multiple etiologies characterized by chronic hyperglycemia 
with disturbance of carbohydrate, protein and fat metabolism resulting from impaired insulin secretion, insulin action, or both. 
Assessment of the risk of diabetes development acts as a primary prevention measure among the high-risk population. 
Objectives: To assess the risk of developing Type 2 Diabetes Mellitus using Indian Diabetic Risk Score among adults of 
Delwara.  
Methods: A cross sectional study was undertaken among adults of age more than 30 years to assess the risk of development of 
DM. A pre-validated, structured questionnaire was used to assess the risk of development of DM including the Indian Diabetes 
Risk Score. The total scores were classified into low, medium and high-risk categories.  
Results: Mean age of the study population was 46.12±10.9 yrs.  Nearly 62% of study population were female, 42.7% had high 
school education and 44.7% were daily wage employees. Majority (47%) of the study population belonged to high risk and 
36.5% belonged to medium risk category for development of DM. Increasing age, BMI, waist circumference, high Blood 
Pressure, a positive family history, female gender, higher education, current usage of alcohol and tobacco, sedentary to mild 
physical activities and high waist to height ratio were significantly associated with increased risk of development of Diabetes 
Mellitus.  
Conclusion: The risk assessment should be put forward as a major prevention tool in the DM management. 
 
Keywords: Risk Assessment, Delwara, Diabetes mellitus. 
 

1. Introduction 
Diabetes mellitus is a global health menace which is 
increasing in an alarming rate.The projected global 
prevalence of diabetes among adults as 9.9% by 2030 from 
8.3% in 2011. While communicable diseases are slowly 
getting controlled in India, there is a significant increase in 
the burden of non-communicable diseases, including but not 
restricted to diabetes. The age of man-made and 
degenerative diseases characterized by a life expectancy 
close to 50-60 years and unhealthy lifestyles which promote 
diseases like cardiovascular disease and hypertension and 
Diabetes Mellitus. The prevalence rate of diabetes mellitus 
among the adult population ranges from 3% in rural areas to 
9% in urban areas in India. 
A study by the American Diabetes Association reports that 
India will see the greatest increase in people diagnosed with 
diabetes by 2030. The high incidence is attributed to a 
combination of genetic susceptibility plus adoption of a 
high-calorie, low-activity lifestyle by India’s growing 

middle class.  
Complications of Diabetes Mellitus are mainly acute 
complications like hypoglycemia, hyperglycemic crisis, 
diabetic ketoacidosis (DKA), hyperglycemic hyperosmolar 
state (HHS) and Chronic complications like diabetic 
retinopathy, diabetic nephropathy, diabetic neuropathy 
(micro vascular complications) macro vascular 
complications-cardiovascular diseases such as heart attacks, 
strokes and insufficiency in blood flow to legs, diabetic foot 
disease. Other rare complications like impaired growth and 
development, associated autoimmune conditions, 

hypothyroidism, hyperthyroidism, celiac disease, vitiligo, 
primary adrenal insufficiency (Addison’s disease), 

lipodystrophy (lipoatrophy and lipohypertrophy), non-al-
coholic fatty liver disease, infections seen in patients with 
diabetes, limited joint mobility, edema. These complications 
are also on the rise and contribute significantly to overall 
morbidity and mortality. The low levels of education and 
poor awareness of the disease in the country are enhancing 
its impact on health of the population. 
While comprehensive data are not available, smaller studies 
have been performed in various states of India to study the 
prevalence of diabetes. Based on these studies, the highest 
prevalence reported is from Ernakulum in Kerala (19.5%) 
and the lowest from Kashmir valley (6.1%). Most other 
areas have prevalence above 10%. According to National 
Family Health Survey 4, the prevalence of high blood sugar 
level among men is 13.1% and women 8.7% in Kerala.  
A majority of our population is at high risk of developing 
Diabetes Mellitus and is not aware of it until complications 
arise. Our study aims to identify these people and bring 
about measures to prevent the early onset of Diabetes. 
 
2. Materials and Methods 
The study was done among adults of age more than 30 years 
without a history of Type 2 Diabetes Mellitus at Delwara, 
Rajsamand, Rajasthan, INDIA during a 3 months period. 
Sample size of 170 was reached using the formula, n = 
z2pq/d2, Where, z = relative deviate (at 95% confidence 
interval) i.e. 1.96, p = i.e. estimated 36.5% prevalence of 
high risk of development of DM from a study done in Pune, 
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Maharashtra. 
Pretested, structured interview schedule was administered to 
collect the data after obtaining Institutional Ethics 
Committee approval. The interview schedule was divided 
into 2 parts. The first part consisted of socio demographic 
details of study subjects and risk factors of diabetes. The 
second part was Indian Diabetic Risk Score which 
comprised of two modifiable (Waist circumference and 
Physical activity) and two non-modifiable risk factors (age 
and family history of T2 DM).  
Indian diabetic risk score (IDRS) is the screening tool 
widely used to assess the risk of diabetes among general 
population. An IDRS ≥60 had a sensitivity of 83.8%; 

specificity of 81.0% in prediction of T2DM, while an IDRS 
<60 had a sensitivity of 79.9% and specificity of 83.8%, in 
prediction of non-T2DM in Indian Settings. 
 
Operational definitions  
Participants with IDRS ≥60 were considered at high risk of 

diabetes. Family history of diabetes If either or both of a 
subject’s parents had diabetes, they were considered to have 

a positive family history. Physical activity levels were 
graded based on WHO STEPS definitions of sedentary, 
mildly, moderately or vigorously physically active. Waist 
circumference measured to the nearest 0.1 cm at the 
midpoint between the tip of the iliac crest and the last costal 
margin in the back and at the umbilicus in the front, using a 
non-stretchable tape, at the end of normal expiration, with 
the subject standing erect in a relaxed position. 
Abdominal/central obesity was considered to be present 
when the waist circumference was ≥80 cm in women and 

≥90 cm in men. Weight was measured to the nearest 0.1 kg 

using a digital weight recorder. Height was measured to the 
nearest 0.1 cm using a wall fixed stadiometer. Body Mass 
Index was evaluated as weight divided by height squared 
(kg/m2). Waist to Height Ratio was calculated as waist 
circumference divided by height. The data collected was 
entered in Microsoft Excel and analyzed using Statistical 
Package for Social Sciences version 16 software. 
Descriptive analysis was done by calculating frequencies, 
proportions, mean, median, standard deviations. Chi square 
tests used to calculate associations.  
 
3. Results  
Mean age of the study population was 46.12±10.9 yrs. 
Among 170 study population 87 (51.2%) belonged to the 
age group of 35-49 years. Nearly 67% of study population 
were female, 42.7% had high school education. About 39 
(23%) and 41 (24%) were currently using alcohol and 
tobacco respectively. Nearly 98% were following non-
vegetarian diet. 32 (18.8%) of study subjects had associated 
hypertension and on treatment. About 58 % of study 
subjects have family history of Diabetes. Mean waist to 
height ratio was 0.61±0.11. Majority 149 (87.6%) had a 
high waist to height ratio. 44 (25.9%) of study subjects had 
raised blood pressure during the interview.  
Majority (90%) had a family size <5 and nearly 62% 
belonged to nuclear family. About 70% of females were 
homemaker and 44.1% of study population was daily 
wagers. Nearly 56% of study population didn’t have any co-
morbidity. 32 (18.8%) had associated hypertension and 23 
(13.5%) had osteoarthritis, 20 (11.7%) had others like 
asthma, stroke, Acid Peptic Disease, migraine. (Figure 1)  
About 80 (47%) of the study population belonged to high 

risk and 36.5% belonged to medium risk category for 
development of Diabetes Mellitus according to Indian 
Diabetic Risk Score (IDRS). (Table 1)  
Increasing age, BMI, waist circumference, high Blood 
Pressure, a positive family history and female gender had a 
strong association with high risk of development of 
diabetes. We found that higher the education higher the risk 
for Diabetes. Current usage of alcohol and tobacco were 
also associated with higher risk of development of Diabetes 
Mellitus. Sedentary to mild physical activities and high 
waist to height ratio were also associated with increased risk 
of development of Diabetes Mellitus.  
 

Table 1: Indian Diabetes Risk Score 
 

IDRS Frequency (%) 
Low Risk 28 (16.5) 

Medium Risk 62 (36.5) 
High Risk 80 (47) 

 

 
 

Fig 1: Associated medical conditions 
 
4. Discussion  
In this study we had found that majority of our study 
population belonged to age group 36-49years, nearly 62% of 
study population was female, 42.7% had high school edu-
cation and 44.7% were daily wage employees. This was 
similar to a study done in Maharashtra. Using the IDRS we 
found that majority of 36-49 years age group belonged to 
moderate risk and in age group of >50, majority was under 
high risk of development of Type 2 Diabetes Mellitus. 
Many studies conducted in India showed that increasing age 
increases the risk of Diabetes. In another study which used 
Diabetes Risk Score, the age group of 55-64yrs was high 
risk of developing Diabetes. 
In our study nearly 58% of overweight study subjects and 
71% of obese people had a high risk of development of 
Diabetes. Studies have shown that obesity plays a major 
factor in the development of diabetes. Obesity and diabetes 
are interrelated and the term ‘Diabesity’ has been coined to 

describe the relationship between obesity and diabetes.  
Another significant association was waist circumference 
with risk of developing Diabetes. Our study showed waist 
circumference and risk of developing Diabetes is directly 
proportionate as increased waist circumference clearly 
denote deposit of fat around internal organs leading to 
insulin resistance. Other studies showed similar results. 
Among our population with high BP, about 77.3% were in 
the high-risk group of developing Diabetes. Diabetes 
damages arteries and makes them targets for hardening and 
atherosclerosis leading to hypertension. A population-based 
study done in Chennai, India among the NGT (normal glu-
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cose tolerance) subjects showed about 38.2% with 
Hypertension came under the high-risk group of IDRS. 
Apart from obesity the other risk factors for type 2 DM are 
age, life style factors like sedentary life style, smoking and 
alcohol consumption and the most important risk factor was 
family history of type 2 dm which has a critical role in the 
development of the disease which is similar to a study done 
in Chennai. 
We did not find any significant association b/w 
socioeconomic status and risk of developing Diabetes. A 
cross-sectional study conducted at Pune, Maharashtra 
showed that the association between socioeconomic class 
and risk status was highly significant statistically (P = 
0.001). We did not find any association between type of 
diet, occupation, family income and risk of developing 
Diabetes.  
Every adult more than 18 years should be assessed for risk 
of development of Diabetes Mellitus using IDRS or any 
other simple tool. It will not just aid in early detection and 
prevention of complication of Type 2 DM but also helps to 
reduce the morbidity and mortality associated with it. This 
tool can be used as a primary prevention measure to 
motivate people against metabolic diseases and 
cardiovascular diseases. As majority of study population 
belonged to high and moderate risk for development of 
Diabetes, urgent follow up and health education are needed 
in the area with a Random Blood Sugar testing for all 
followed up by definitive diagnostic tests. Development of 
comprehensive health approaches including dietary and 
lifestyle modifications and awareness regarding the risk of 
Diabetes Mellitus and its complications should be done.  
The assessment of risk would have been complete if 
qualitative component also added. That would have shed a 
light regarding the resistance towards adapting the healthy 
lifestyle. 
 
5. Conclusion  
Majority (47%) of the study population belonged to high 
risk and 36.5% belonged to moderate risk category for 
development of Diabetes Mellitus. Increasing age, BMI, 
waist circumference, high Blood Pressure, a positive family 
history and female gender had a strong association with high 
risk of development of diabetes. We found that higher the 
education higher the risk for Diabetes. Current usage of 
alcohol and tobacco were also associated with higher risk of 
development of Diabetes Mellitus. Sedentary to mild 
physical activities and high waist to height ratio were also 
associated with increased risk of development of Diabetes 
Mellitus. 
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Background: Pre-hypertension is associated with an increased risk of 
the development of hypertension and subsequent cardiovascular disease 
and raises mortality risk. Pre-hypertension is emerging health problem 
in adolescents now a days. The aim of this study was to determine the 
prevalence of pre-hypertension, to explore the association between pre-
hypertension and established cardiovascular risk factors and compare 
them among second year and final year students of AIMS & RC, 
Rajsamand.  
Methods: In this cross-sectional study a representative sample of 200 
participants was selected using a Random sampling method. Pre-
hypertension was observed among 73 out of Total 200 students, 31 
from second year and 42 final year students, 40 for Boys and 33 for 
Girls.  
Result: The pre-hypertensive group had higher body mass index, 
higher percentage of smoking, ate more added salt and less physical 
activity than did the normotensive group. Prevalence of 
prehypertension was higher among final year students than second year 
students due to heavy study stress.  
Conclusion: Primary prevention strategies should concentrate on 
reducing overweight and obesity. Diet education should be given to 
overcome this problem. Stress is another major predictor in medical 
students so Medical authority should make some strategies to relieve 
stress in medical students.  
 

Copy Right, IJAR, 2020,. All rights reserved. 

…………………………………………………………………………………………………….... 
Introduction:- 
The global burden of non-communicable diseases is emerging as a major public health challenge in the world. One 
thing is clear: “when it comes to NCDs, inaction is not an option.” According to WHO, chronic disease is modern 
epidemic. 60% of all deaths and 47% of  burden of diseases are due to non-communicable diseases; these figures are 
expected to rise to 73% and 60%, respectively, by 2025. Hypertension is a well-known risk factor for the 
development of CVD, heart attack, and stroke. Hypertension is responsible for 57% of stroke deaths and 24% of 
coronary heart disease deaths in India. Due to change in life style, environmental and Socio-demographic risk 
factors the prevalence of Pre-hypertension and hypertension is increasing constantly. Pre-hypertension is associated 
with an increased risk of the development of hypertension and subsequent cardiovascular disease and raises 
mortality risk. Persons with pre-hypertension have a greater risk of developing hypertension than do those with 
lower blood pressure levels. Pre-hypertension is also an emerging health problem in adults and adolescents now a 
day. Medical Students are more prone to be exposed with established cardiovascular risk factors. 
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Aims: 
The study was aimed to know the prevalence of Pre-hypertension and its determinants in Second year and Final year 
students of AIMS & RC, Rajsamand and compare them. 
 
Objectives:- 
1. To determine the prevalence of pre-hypertension 
2. To explore the association between pre-hypertension and established cardiovascular risk factors  
3. Compare those risk factors among a second year and final year students of AIMS & RC, Rajsamand 

. 
Methodology:- 
Sample Size: Prevalence of pre-hypertension was 34% in various studies among adolescents and adults. Sample size 
was calculated by the Following formula. 
 
Sample Size (N) = 4pq/L2 
Where, p = Prevalence of pre-hypertension=34% 
q = 100-p = 66% 
L = 20% of p = 6.8 
So Sample size (N) = 4*34*66/46.51 
 
The estimated sample size was 193. Sample size of 200 was decided.100 students from second year and 100 
students from final year. 
 
Study design:  
In this cross-sectional study, Participants were selected using a Random sampling method. (Chit method) 
 
Study Area:  
AIMS & RC, Rajsamand 
 
Study Population:  
Second year and Final year students of AIMS & RC, Rajsamand. 
 
Data collection:  
All Students were interviewed with predesigned questionnaire. 
 
Blood pressure was measured after the students had rested for at least 5 minutes and from right arm placed at the 
heart level. Two measurements were taken by a mercury sphygmomanometer with at least 5 minutes between 
successive measurements and lower one was recorded. According to the Seventh Report of the Joint National 
Committee on Prevention, Detection, Evaluation, and treatment of High Blood Pressure (JNC 7) in 2003, 
prehypertension is defined as blood pressure range with a systolic BP of 120–139 millimeters of mercury (mmHg) 
and/or a diastolic BP of 80–89 mmHg. Body weight was measured with light cloth and without shoes, a common 
weighing machine was used for that.  
 
Height was measured to the nearest 0.5 cm, without shoes using a measuring tape  
 
Body mass index (BMI) was calculated as weight (in kilograms) divided by height (in meters) squared. 
 
Data Analysis:  
Statistical analysis was performed using Microsoft excel and EPI INFO version 7 software. 
 
Results:- 
Pre-hypertension was observed among 73 (36.5%) out of 200 students, 34 (34%) from second year and 42 (42%) 
final year students while 5(5%) were hypertensive in second year and 8(8%) in final year. 
 
Table 1:- Presence of different risk factors among Normotensive and Pre-hypertensive SECOND YEAR Students. 
Risk Factors Normotensive Pre-hypertensive P 



ISSN: 2320-5407                                                                          Int. J. Adv. Res. 8(06), 1420-1423 

1422 
 

(61) (61%) (34) (34%) value 
Family history of 
hypertension 

11 (18.32%) 6 (17.64%) 0.9643 

Stress Factor 10 (16.39%) 8 (23.52%) 0.3948 
Male sex 37 (60.65%) 18 (52.94%) 0.4653 
Excessive salt intake 30 (45.45%) 19 (55.88% 0.5307 
Smoking 14 (21.21%) 9 (26.47%) 0.7014 
Lack of physical 
activity 

24 (36.36%) 16 (47.05%) 0.4653 

Overweight/obese 32 (48.48%) 19 (55.88%) 0.7482 
 
Table 1 showing different risk present among second year students of AIMS & RC.                           Male sex, 
excessive salt intake and overweight and obese were major risk factors which were observed in second year students 
AIMS & RC, Rajsamand.  
 
Table 2:- Presence of different risk factors among Normotensive and Pre-hypertensive FINAL YEAR Students. 
Risk Factors Normotensive 

(50) (50%) 
Pre-hypertensive 
(42) (42%) 

P 
value 

Family history of 
hypertension 

12 (24%) 10 (23.80%) 0.8301 

Stress Factor 09 (18%) 17 (40.47%) 0.017 
Male sex 27 (54%) 24 (57.14%) 0.7629 
Excessive salt intake 21 (42%) 22 (52.38%) 0.3202 
Smoking 11 (22%) 11 (26.19%) 0.6390 
Lack of physical 
activity 

19 (38%) 18 (42.85%) 0.6390 

Overweight/obese 22 (44%) 26 (61.90%) 0.08 
 
Table 2 Showing different risk present among final year students of AIMS & RC. Major risk factors which were 
observe in final year students were almost same as in second year students of AIMS & RC, Rajsamand 
 
Table 3:- Association of Pre-hypertension with Stress. 
Year Total Pre-hypertensive 

Students 
Pre-hypertensive 
Students With Stress 

Second Year 34 8(23.52%) 
Final Year 42 17(40.47%) 
Second Year: chi squire value 0.401, df =1, P=0.52657 (P>0.05), Test is not significant. 
Final Year: chi squire value 5.591, df =1, P=0.018059 (p<0.05), Test is significant. 
 
Discussion:- 
The pre-hypertensive group had higher body mass index, higher percentage of smoking, ate more added salt and less 
physical activity than did the normotensive group. (Table 1) 
 
(Table 2) These findings are consonant with previous reports on risk factors in pre-hypertension for cardiovascular 
disease8. Prevalence of pre-hypertension was higher among final year students than second year students may be due 
to heavy study stress. Analysis showed that Stress is major risk factor to developing Pre-hypertension and also 
hypertension. (Table 3) 
 
Analysis showed that obesity and overweight were the strongest predictors of pre-hypertension. 
 
Conclusions:-  
Overweight and obesity are major determinants of the high prevalence rate of pre-hypertension detected in students 
of AIMS & RC, Rajsamand. Therefore, primary prevention strategies should concentrate on reducing overweight 
and obesity. Diet education should be given to overcome this problem.  
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Stress is another major predictor in Final Year medical students so Medical authority should make some strategies to 
relieve stress in medical students.  
 
The normotensive Group also having higher percentage of these risk factors so they are also prone to develop pre 
hypertension in future. so preventive step should take in Normotensive students like health education. 
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Abstract
Background: Nocturnal Enuresis also called bedwetting is involuntary urination while asleep after the 
age at which bladder control starts developing in children. Nocturnal Enuresis is a common problem 
affecting school aged children worldwide. It can cause a feeling of failure and result in guilt and stress 
in children as well as in their families. 
Aims and Objective: To find out prevalence and underlying its risk factors in the age group of 6-16 
years. 
Material and Methods: It is a population-based study conducted during the year June2018 to January 
2019 on 328 children in the age group of 6 to 16 years residing at Neemachmata area of urban Udaipur 
(Raj.). 
Result: The study was conducted on 328 children aged between 6 to 16 years. The prevalence of 
enuresis was 17.37% There was a significant relationship between the prevalence of enuresis and age, 
sleep pattern, as well as high intake of substances like tea, coffee &soda. Stress and positive family 
history of bedwetting also affect the prevalence. Highest number of enuretics were found in the age 
group of 6 to 8 years (32.14%) out of total numbers of enuretics (57). 28 (17.7%) were male & 
29(17.05) females. This show that nocturnal enuresis was common in both the sexes. Lowest number 
of enuretics were found in the age group of 15 to 16 years of age. Number of enuretics were found to 
be higher in modified B.G. Prasad socio-economic class IV & least in socio-economic class II. Positive 
family history was present in 36 (37.50%) out of 57 enuretic children. 

Keywords: Prevalence, nocturnal enuresis, risk factors 

Introduction 
Nocturnal enuresis affects approximately 5-7 million children in USA and 9-13% children in 
India. It’s a common problem in pediatric patients. Inspite of the causative factors are not 
well-established resulting in depression (low self-esteem) & school withdrawal among 
children and stressed parents appropriate intervention is justified for the affected child 
because of the potential consequences of family stress, social withdrawal and poor self-
esteem [1]. 
Enuresis refers to the persistence of inappropriate voiding of urine beyond the age of 
anticipated bladder control (age 4 to 5 years at the latest) or as the loss of continence after at 
least 3 months of dryness. The diagnosis is made when wetting occurs twice a week for 3 
consecutive months [2]. 
Enuresis may be further classified into nocturnal & diurnal [2].  
Aims & objective Aim of this study was to find out the prevalence & underlying its risk 
factors in the age groups 6-16 years.  

Material and Methods 
It is a population-based study was conducted on 328 children in the age group of 6 to 16 
years residing at Neemachmata area of urban Udaipur Data were collected via a 
questionnaire completed by parents after taking consent and collected from door to door 
personally. The relationship has been found between the prevalence of Enuresis and the 
patient's age, gender, family history, sleep pattern, and use of tea, coffee, soda and the 
education level and employment status of parents and their monthly income. These findings 
were tested by means of X2 test and P< 0.05 was accepted as statistically significant.  
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Ethical clearance 
Clearance from Institutional Ethics Committee was taken 
before start of study. 
 
Result  
The study was conducted on 328 children aged between 6 to 
16 years. Chi square test was used and we found the 
prevalence of enuresis was 17.37%. Relationship was 
formed between the prevalence of Enuresis and age, positive 
family history, sleep pattern, intake of tea, coffee, soda and 
stress. In the whole group enuresis was found to be equally 
common in both the sexes. No relationship was found with 

family size, Parents education level and employment. 
The prevalence rate of nocturnal enuresis in our study was 
(17.37%) Highest number of enuretics were found in the age 
group of 6 to 8 years (32.14%) out of total numbers of 
enuretics (57). 28 (17.7%) were male & 29(17.05) females. 
This show that nocturnal enuresis was equally common in 
both the sexes. Lowest number of enuretics were found in 
the age group of 15 to 16 years of age.  
Number of enuretics were more in modified B.G. Prasad 
socio-economic class IV & least in socio-economic class II. 
Positive family history was present in 36 (37.50%) out of 57 
enuretic children.  

 
Table 1: Distribution of nocturnal enuresis according to Age & Gender (n= 328) 

 

Character 
Nocturnal enuresis 

X2 
P- Value Yes (n=57) No (n= 271) 

Number Percentage (%) Number Percentage (%) 
1. Gender 

Male (158) 28 17.72 130 82.27 
NS 

Female (170) 29 17.05 141 82.94 
2. Age (in years) 

6-8 years (56) 18 32.14 38 67.85 
P=0.001 9-11 years (105) 23 21.90 82 78.09 

12-14 years (121) 12 9.99 109 90.08 
15-16 years (46) 4 8.69 42 91.30  

 

 
 

Fig 1: Diagram showing distribution nocturnal enuresis according to gender 
 

Table 2: Family characteristics & nocturnal enuresis 
 

Family characteristics 
Nocturnal enuresis 

X2 
P- Value Yes (n=57) No (n= 271) 

Number Percentage (%) Number Percentage (%) 
1. Family size 

i) 2-4 (30) 6 20.00 24 80.00 
NS ii) 5-7 (185) 34 18.37 151 81.62 

iii) 7-9 (113) 17 15.04 96 84.95 
2. Economic status 

i) Class I (59) 10 16.94 49 83.05 
 

NS 
 

ii) Class II (117) 17 14.52 100 85.47 
iii) Class III (135) 25 18.51 110 81.48 
iv) Class IV (10) 3 30.00 7 70.00 
v) Class V (7) 2 28.57 5 71.42 

3. Mothers education 
i) Middle School (216) 42 19.44 174 80.55 

NS ii) High school (99) 13 13.13 86 86.86 
iii) Graduate & above (13) 2 15.38 11 84.61 

4. Father’s education 
i) Middle School (115) 15 13.04 100 86.95 NS 
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ii) High School (64) 14 21.87 50 78.12 
iii) Graduate & above (149) 28 18.79 121 81.20 

5. Mother’s occupation 
i) Working (48) 7 14.58 41 85.41 

NS 
ii) Non-working (280) 50 17.85 230 82.14 

6. Father’s occupation 
iii) Working (230) 34 14.78 196 85.21 

NS 
iv) Non-working (98) 23 23.46 75 76.53 

 

 
 

Fig 2: Diagram showing distribution nocturnal enuresis according to Age. 
 

Table 3: Distribution of Nocturnal enuresis according to type & frequency (n=57) 
 

1. Frequency 
v) Once/day 27 47.36 

vi) 2-3 times/week 21 36.84 
vii) 1-3 times/month 6 10.52 

viii) > 2 times/ 6 month 3 5.26 
 

 
 

 

Fig 3: Diagram showing distribution of nocturnal enuresis according to frequency. 
 

 
Table 4: Nocturnal enuresis in relation to family history 

 

Family history of 
nocturnal enuresis 

Nocturnal enuresis 
X2 

P- Value Yes (n=57) No (n= 271) 
Number Percentage (%) Number Percentage (%) 

Positive (96) 36 37.50 60 62.50 
P=0.000 

Negative (232) 21 9.05 211 90.94 
Parents (7) 3 42.85 4 57.14 

 
P=0.000 

Siblings (74) 23 31.08 51 68.99 
Others (15) 10 66.66 5 33.33 

Non-enuretics (232) 21 9.05 211 90.94 
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Table 5: Children’s characteristics & nocturnal enuresis 
 

Characteristics 
Nocturnal enuresis 

X2 
P- Value 

Yes (n=57) No (n= 271) 
Number Percentage (%) Number Percentage (%) 

1. Sibling number 
i) None (4) 1 25.00 3 75.00 

 
 

NS 

ii) One (80) 15 18.75 65 81.25 
iii) Two (140) 24 17.14 116 82.85 
iv) Three (64) 12 18.75 52 81.25 
v) > Three (40) 5 12.50 35 87.5 

2. Birth order 
i) First (72) 10 13.88 62 86.11 

 
 

NS 

ii) Second (79) 13 16.45 66 83.54 
iii) Third (62) 16 25.80 46 74.19 
iv) Forth (115) 18 15.65 97 84.34 

3. Sleep 
i) Deep (98) 25 25.5 73 74.48  

P=0.011 ii) Light (230) 32 13.91 198 86.08 
4. Day time enuresis 

i) Yes (6) 3 50.00 3 50.00 
P=0.031 

ii) No (322) 54 16.77 268 83.22 
5. Tea/ Coffee/ soda drinking habits 

i) Yes (73) 23 31.50 50 68.49 
0.001 

ii) No (255) 34 13.30 221 86.66 
6. Stressful events 

i) Yes (135) 33 24.44 102 75.45 
P=0.005 

ii) No (193) 24 12.43 169 87.56 
 
Discussion 
In this study, the prevalence rate of nocturnal enuresis is 
(17.37%) almost comparable with that reported in 
epidemiological studies from various countries [3, 6]. 
The prevalence of enuresis showed a decreasing trend in 
older children’s [3]. 
This study showed no gender differences in prevalence rate. 
Supported by the other study [6].  
 

Conclusion 
Our findings suggest that nocturnal enuresis was a common 
problem among school children especially with low income, 
stress, and deep sleep pattern, higher intake of tea, coffee, 
soda, and family history of enuresis.  
Enuresis is a common pediatric problem and resulting in 
low school performance. The preventive, etiological, 
psychological & curative measures has be taken. We 
conclude that nocturnal enuresis is more common in the age 
groups of 6–8 years & it is found higher in families with 
B.G. Prasad socio-economic class IV.  
It is a self-limiting problem with a spontaneous cure rate of 
14% per year in children 5- 9 years old and 16% per year in 
adolescents.  
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ABSTRACT  

Background: Biomedical waste defined as any waste which is generated during the diagnosing, treating, and surgical 
intervention and immunizing and also conducting research activities on humans as well as on animals. Health care facilities 
are aimed to provide health care services to the general population to remove potential health hazards to people. Material & 
Methods: The present observational, prospective and cross-sectional study was conducted at the Department of Community 
Medicine of our medical college and hospital. The study duration was of six months, from May 2017 to October 2017. We 
include the nursing staff of our medical college along with two other hospitals of Rajsamand district, Rajasthan in the 
present study. Clearance from Institutional Ethics Committee was taken before the start of the study. Results: In the 
knowledge domain 51% of study participants answered Correct response on color-coded bags with respective waste and 
77% of study participants answered Correct response on knowledge about colour coded bags. In the attitude domain, 94% of 
study participants had a positive attitude towards bio-medical waste (BMW) management categorization needs and 96% of 
study participants had a positive attitude towards bio-medical waste management necessary and reduction of health hazard.   
In the practice domain, 62% of study participants show a positive response towards disinfecting bio-medical waste (BMW) 
and 70% of study participants had a positive response towards the bio-medical waste treatment. Conclusion:  We concluded 
from the present study that nursing staff had good knowledge and had a positive attitude towards biomedical waste 
management and positive findings towards practices related to BMW. However there still a knowledge attitude and practice 
gap exit. Therefore, the training programs for the nursing staff should be necessary to reduce this KAP gap related to 
biomedical waste management.  

Keywords: Bio-medical waste management, knowledge, attitude, practice. 

INTRODUCTION 

Biomedical waste defined as any waste which is 
generated during the diagnosing, treating, and 
surgical intervention and immunizing and also 
conducting research activities on humans as well as 
on animals. Health care facilities are aimed to 
provide quality health care services to the general 
population and to remove potential health hazards of 

people (1). During the processes of health care 
methods in health care facilities various wastes are 
generated, these wastes are hazardous to the general 
population. If these health care facilities generated 
waste (Biomedical waste) is handled poorly, it can 
be a potential health hazard for not only the general 
population but also to the health care providers, 

http://www.ijmse.com/
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doctors, nurses and all other health care and other 
hospital staff which are exposed to these biomedical 
wastes. Apart from humans, these biomedical wastes 
are highly hazardous to the environment, water 
bodies, groundwater, air and community, and 
animals. Some previous studies reported that 
developed countries generate more biomedical waste 
than developing and underdeveloped countries (2). 

Various studies reported that out of total waste 
generated in the health care facilities 90-85% 
volume of that waste is non-infectious or no 
hazardous. It means only 10-15% of the total waste 
generated in the health care facilities is infectious or 
hazardous which includes toxic or radioactive waste 
also. Therefore, the first and most important step of 
biomedical waste management should be the 
segregation of the total waste generated in the health 
care facilities. By the proper segregation of waste, 
we can reduce the volume of infectious waste from 
100% to 15% by interrupting the mixing of non-
hazardous waste to infectious or hazardous waste 
(3). Hence, we have new guidelines for biomedical 
waste which allow us to segregate the total waste 
generated in the health care facilities in different 
colour coded bins, containers, and bags. In the 
disposal of total waste generated in the health care 
facilities, we use only non-chlorinated bags for safer 
disposal in the environment (4). Workers who are 
engaged in the laundries, transportation of the waste 
and workers at the landfilling site are also at risk for 
hazardous exposure of biomedical waste. We 
conduct the present study to assess the knowledge, 
attitude, and practices of biomedical waste 
management among nursing staff of Rajsamand 
district, Rajasthan. 

MATERIALS & METHODS 

The present observational, prospective and cross-
sectional study was conducted at the Department of 
Community Medicine of our medical college and 
hospital. The study duration was of six months, from 
May 2017 to October 2017. We included the nursing 
staff of our medical college along with two other 
hospitals of Rajsamand district, Rajasthan in the 
present study. We enrolled study participants by the 
simple random sampling up to the study sample size 
of 100 participants calculated by epi info software at 
a 95% confidence interval and 10% acceptable 
margin of error. Clearance from Institutional Ethics 
Committee was taken before the start of the study 
and written informed consent for the study purpose 
was obtained from all the enrolled participants. 

The study was performed by using pretested and 
semi-structured proforma. The data collected from 
each study participants includes details of all the 
various demographic variables and details regarding 
knowledge, attitude, and practices for biomedical 
waste handling and its management. Knowledge, 
attitude, and practices were evaluated on correct and 
wrong responses. Data were entered in the MS office 
2010 spreadsheet and Epi Info v7. Data analysis was 
carried out using SPSS v22. Qualitative data were 
expressed as the percentage (%) and Pearson’s chi-
square test was used to find out statistical 
differences between the study groups. If the 
expected cell count was < 5 in more than 20% of the 
cells then Fisher’s exact test was used. All tests were 
done at alpha (level significance) of 5%; means a 
significant association present if the p-value was less 
than 0.05. 

RESULTS 

In the present study, a total of 100 nursing staff were 
enrolled after taking informed written consent, who 
were nursing staff of our medical college along with 
two other hospitals of Rajsamand district, Rajasthan. 
Out of the total study participants, 58% were males 
and 42% were females. The age group of study 
participants was ranged from 23 years to 27 years 
with a mean age group of 24.8 ± 1.2 years. Among 
the total study participants, on the assessment of 
knowledge we found that 76% of study participants 
had knowledge about disease occurring from 
biomedical wastes, 77% study participants had 
knowledge about colour coding of BMW bags, 70% 
study participants had knowledge about steps of 
disposal of biomedical waste and 73% study 
participants had knowledge about biohazard symbol.   
(Table 1) 

Table 1: Distribution according to the knowledge of 
study participants. 

Knowledge No. of participants (%) 

Diseases from BMW 76 

Colour coded bags 77 

Steps of disposal 70 

Biohazard symbol 73 

In the present study among the total study 
participants on the application of knowledge, 
attitude and practice domains we found that after 



 Page 89 

analysis that in the knowledge domain 51% of study 
participants answered correct response on colour 
coded bags with respective waste and 77% of study 
participants answered correct response on 
knowledge about colour coded bags. In the attitude 
domain, 94% of study participants had a positive 
attitude towards bio-medical waste (BMW) 
management categorization needs and 96% of study 
participants had a positive attitude towards bio-
medical waste management necessary and reduction 
of health hazard.   In the practice domain, 62% of 
study participants show a positive response towards 
disinfecting bio-medical waste (BMW) and 70% of 
study participants had a positive response towards 
the bio-medical waste treatment. (Table 2) 

 

Table 2: Distribution according to knowledge, 
attitude and practice correct response. 

Question 
Related 
domain 

Answered 
correctly 
by (%) 

A correct response on 
colour coded bags with 
respective waste. 

Knowledge 51 

Knowledge about colour 
coded bags. 

Knowledge 77 

The attitude of the 
nursing staff on bio-
medical waste (BMW) 
management 
categorization need. 

Attitude 94 

BMW management 
necessary and reduction 
of health hazard 

Attitude 96 

Disinfecting BMW. Practice 62 
BMW treatment Practice 70 

 

DISCUSSION 

In the present study, a total of 100 nursing staff were 
enrolled in our medical college along with two other 
hospitals in Rajsamand district, Rajasthan. Out of 
the total study participants, 58% were males and 
42% were females. The age group of study 
participants was ranged from 23 years to 27 years 
with a mean age group of 24.8 ± 1.2 years. Among 
the total study participants, on the assessment of 
knowledge we found that 76% of study participants 
had knowledge about disease occurring from 

biomedical wastes, 77% study participants had 
knowledge about colour coding of BMW bags, 70% 
study participants had knowledge about steps of 
disposal of biomedical waste and 73% study 
participants had knowledge about biohazard symbol. 
Similar results are found in a study conducted by 
Kaviraj Motakpalli et al among the students of 
nursing in their study and found nearly similar 
results to the present study. They reported higher 
knowledge ranging from 77% - 97% on the 
biomedical waste management and also were higher 
attitude and practice response (5). Similar results are 
found in a study conducted by Prachi Priya et al 
among the students of interns of the medical college 
in their study and found nearly similar results to the 
present study. They reported higher knowledge 
ranging from 86% - 94% on biomedical waste 
management and also higher attitude and practice 
response (6). 

In the present study among the total study 
participants on the application of knowledge, 
attitude and practice domains we found that after 
analysis that in the knowledge domain 51% of study 
participants answered correct response on colour 
coded bags with respective waste and 77% of study 
participants answered correct response on 
knowledge about colour coded bags. In the attitude 
domain, 94% of study participants had a positive 
attitude towards bio-medical waste (BMW) 
management categorization needs and 96% of study 
participants had a positive attitude towards bio-
medical waste management necessary and reduction 
of health hazard.   In the practice domain, 62% of 
study participants show a positive response towards 
disinfecting bio-medical waste (BMW) and 70% of 
study participants had a positive response towards 
the bio-medical waste treatment. Similar results are 
found in a study conducted by Aastha Pandey et al 
among the students of interns of the medical college 
in their study and found nearly similar results to the 
present study. They reported higher knowledge 
ranging from 68% - 94% on biomedical waste 
management and also higher attitude and practice 
response (7).  

Contrary results were found in a study conducted by 
S Shah et al among the students of interns of the 
medical college in their study and found nearly 
contrary results to the present study. They reported 
poor knowledge of intern doctors on biomedical 
waste management and also poor attitude and 
practice response (8). Contrary results were found in 
a study conducted by Kirti Deshpande et al among 
the health care staff of tertiary care centre in their 
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study and found nearly contrary results to the 
present study. They reported poor knowledge of 
health care staff of tertiary care centre on the 
biomedical waste management and also poor attitude 
and practice response (9). 

CONCLUSION 

We concluded from the present study that nursing 
staff of our medical college along with two other 
hospitals of Rajsamand district, Rajasthan had good 
knowledge and had a positive attitude towards 
biomedical waste management and positive findings 
towards practices related to BMW. However, there 
is still a knowledge attitude and practice gap exit. 
Therefore, the training programs for the nursing staff 
should be necessary to reduce this KAP gap related 
to biomedical waste management.   
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Abstract 
Introduction: Coexistence of diabetes and depression, stress and anxiety increase the risk of diabetes complications and reduces the overall 
quality of life. Objectives: To assess the prevalence of depression, stress and anxiety among patients with type 2 diabetes mellitus attending a 
community-based and peer-led life style modification setting.Materials and methods: Descriptive study was carried out among 145 purposively 
selected clinically diagnosed type 2 diabetics attending community-based and peer-led life style modification setting from February 2019 to July 
2019. Patients were interviewed regarding depression, stress and anxiety using the Patient Health Questionnaire-9 (PHQ- 9) and Generalized 
Anxiety Disorders-7 (GAD-7) and Cohen’s perceived stress scale (PSS-10).  Data were analysed using coGuide software. The level of statistical 
significance assumed in all the calculations was p<0.05.Results:The mean age was 52.39± 5.79 years with equal proportion of males 73 
(50.34%) and females 72 (49.66%). The mean duration of diabetes was 7.41± 6.39 years. The Cohen perceived stress score was low in 
27(18.62%),moderate in 101(69.66%) and high in17(11.72%) participants. The GAD-7 anxiety score was mild in 55 (37.93%),moderate in 31 
(21.38%)and high in 17(11.72%) participants. The PHQ score was mild in 42(28.97%) and was severe in only 8(5.52%) participants. The 
association of depression, stress and anxiety was significant only for gender (p -value of 0.006).Conclusion:Prevalence of depression, stress and 
anxiety was mild to moderate among patients with type 2 diabetes mellitus attending a community-based life style modification setting 
Keywords:Diabetes, Type II diabetes mellitus, Depression, Anxiety, Stress 
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Introduction 
Diabetes is a lifelong journey that results in fundamental changes in 
the patients’ lifestyles  and may cause increased psychological anxiety 

and distress, financial burdens, and adverse health effects [1]. The 
number of people with diabetes in India has been projected to increase 
to 109 million by 2035. Diabetes is associated with an increased risk 
of both physical and psychological complications, both of which 
impact on mortality. Depression, stress and  anxiety are highly 
prevalent psychological disorders in the diabetic population[2].It was 
estimated that diabetic patients have at least twice the risk of 
depression or anxiety that is associated with increased risk of 
comorbidities, interference with daily activities and quality of life, 
higher health care costs, and more complications when compared to 
normal patients[3]. Worldwide estimates of the prevalence of 
depression and anxiety among diabetic patients appear to vary by 
nations; though data is scarce from developing countries, studies from 
Asia (including India) report prevalence rates of depression ranging 
from 17% to 44% and for anxiety it is from 4% to 58%[4]. A recent 
meta-analysis of 16 
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studies[5] had revealed analarming significant association between 
depression and increased risk of mortality (odds ratio, OR = 1.5) in 
patients with diabetes.Stress is a nonspecific bodily response to any 
demand made upon it. As adherence to various self-management 
practices is the cornerstone of daily management of type 2 diabetes, 
perceived stress could negatively impact the long-term health 
outcomes of the affected individuals[6]. Stressful life events are, 
however, prone to happen and it is important to identify how 
perceived stress impacts blood glucose levels, of individuals with 
diabetes using perceived stress scale by Cohen’s[7].Depression has 
been recognized as a common comorbidity in patients with type 2 
diabetes associated with poor glycaemic control, functional 
impairment, increased risk of diabetic complications and mortality, 
and reduced societal productivity[8]. The 9-item Patient Health 
Questionnaire (PHQ-9) is one of the most popular self-administered 
screening tools that has been validated in many populations[9].There 
are many previous  individal studies reported by Thour et al[2] 
,Wolfgram et al[10]and Wiernik et al[11] that hypothesized the 
association of stress, depression and anxiety on diabetes  using these 
screening tools. In another cross-sectional study among adult patients 
with T2DM in five public primary care centres in the western region 
of Saudi Arabia  by Alzahrani A  et al [12]the prevalence of 
depression, anxiety, and stress were 33.8%, 38.3%, and 25.5%, 
respectively and the major predictors of psychological distress were 
age, sex, the presence of comorbidities, duration since T2DM 
diagnosis, and serum level of hemoglobin A1c. Another study by 
Gupta Y et al[13]from India reported the prevalence of depression as 
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41% using (PHQ score ≥15).Depression was significantly more 

prevalent in rural subjects (57%) when compared to urban ones 
(31%, P = 0.049). Due to varying prevalence rate of diabetes as well 
as depression and anxiety from various parts of India, the exact 
disease burden still remains unclear. The prevalence of comorbid 
diabetes, depression and anxiety is limited in India.This study adds to 
the limited available information on the prevalence of anxiety, stress 
and depression checked using screening tools among diabetics 
inIndia. To the best of our knowledge, the utility of generalized 
anxiety disorders 7-item (GAD-7) scale, Patient Health Questionnaire 
(PHQ-9) and Perceived stress scale by Cohen’s has been evaluated for 

the first time in India to study this association. This data will be 
helpful for the healthcare providers to plan collaborative care in 
healthcare settings. 
Aims and objectives 
To assess the prevalence of depression, stress and anxiety among type 
2 diabetics attending a community-based peer- led lifestyle 
modification setting. 
Materials and methods 
Study design 
A descriptive cross-sectional study 
Source population 
Subjects attending a community-based lifestyle modification setting 
Study population 
Subjects diagnosed with type 2 diabetes and attending a community-
based lifestyle modification setting. 
Study setting 
The study was conducted at a community centre. 
Study period 
For a period of 6 months from February 2019 to July 2019 
Sample size and sampling technique 
All 145 patients with type 2 diabetes mellitus attending the lifestyle 
modification centre were selected according to convenience sampling 
for the feasibility of the study. 
Ethical and informed consent 
Prior permission was obtained from ethical members of the 
community centre and written informed consent was taken from all 
the subjects before the study started. Confidentiality was maintained 
all along. 
Inclusion criteria 
 Both male and females aged 18-60 years. 
 Subjects who can comprehend the questionnaire 
 At least diabetic since a year and on medication 
Exclusion criteria 
 Previous clinical diagnosis of anxiety, depression, and other 

psychiatric disorder. 
 Taking drugs like–sedatives,glucocorticoids, and immune 

osuppressive 
 Not receiving any psychiatric treatment which could have an 

effect on the result. 
Data collection 
The psychological assessment was carried under a team of data 
collectors who were trained in the questionnaire (GAD-7, PHQ-9, 
PSS-10). Prior permissions were obtained from all the originators of 
the questionnaires to use them in this study. 
Generalized anxiety disorder 
The GAD- 7 scale was used for evaluation of anxiety, and relevant 
clinical details were obtained. Anxiety was assessed by administering 
the GAD-7 scale. This scale is useful for evaluating the presence and 
severity of GAD in clinical practice. This tool has several advantages. 
First, a 7-item anxiety scale - the GAD-7 - is a useful tool with strong 
criterion validity for identifying probable cases of GAD. Second, the 
scale is also an excellent severity measure as increasing scores on the 
GAD-7 are strongly associated with multiple domains of functional 
impairment and disability days. Third, although many patients had 
anxiety and depressive symptoms, factor analysis confirms GAD and 
depression as distinct dimensions, GAD-7 measuring GAD with high 
sensitivity and specificity with appropriate cut-offs. It assesses the 
symptoms experienced by participants during the 2-week period 

before they take the survey. On the basis of participant response to the 
frequency of any particular symptom (0 = not at all, 1 = several days, 
2 = more than half of the days, and 3 = nearly every day), a total score 
ranging from 0 to 21 was obtained, with higher scores indicating 
patients increased self-report of anxiety severity. The division of 
GAD-7 scores into ratings of mild (5-9), moderate (10-14), and severe 
anxiety (≥15) was used in this study[14]. 
Cohen’s perceived stress scale 
The PSS-10, (Cohen et al.,1983) measures an individual’s appraisal of 

their life as stressful (i.e., unpredictable, uncontrollable and 
overloading). Item examples include, ‘How often have you felt 

nervous or stressed?’ and ‘How often have you felt confident about 

your ability to handle your personal problems?’ People rated how 

often they had experienced these feelings in the last week on a Likert 
scale from 0 = never to 4 = very often. PSS-10 scores were obtained 
by reversing the scores on the four positive items; the items were 4, 5, 
7 and 8. Total scores range from 0 to 40, with higher scores indicating 
greater overall distress. Coefficient alpha reliability was 0.86 for a 
newly diagnosed breast cancer population consistent with alphas from 
0.75 to 0.86 in the general literature (Cohen et al., 1983)[7]. 
Patient health questionnaire 
The PHQ-9 is derived from the DSM-IV diagnostic criteria, and 
consists of 9 questions pertaining to the frequency of depressive 
symptoms during the preceding two weeks. Each item is scored from 
0 (not at all) to 3 (nearly every day), with a total score ranging from 0 
to 27. Cut-off values of 5, 10, 15 and 20 have been widely used to 
define mild, moderate, moderately severe, and severe depressive 
symptoms (Kroenke et al., 2001)[9]. 
Investigations:The values of the glucose measures – HbA1c and 
systolic blood pressure and diastolic blood pressure were measured. 
Next, questionnaire studies were carried out which was accompanied 
by brief information such as: age, sex, place of residence, education, 
marital status, professional activity, body mass, height, used 
stimulants, comorbidities, the duration of diabetes, the occurrence of 
diabetes complications and the taken drugs.  
The questionnaire was filled in personally and anonymously by the 
patients. 
Life style modification centre 
The study was an inpatient holistic intervention conducted in Nadiad 
and Bhavnagar in Gujarat.Vegetarian diet, daily practice of Raja Yoga 
Meditation, attending daily class on positive thoughts, avoidance of 
tobacco, refraining from consumption of alcohol or any harmful 
substances, along with the associated beliefs listed above, form a part 
of “Brahma Kumari’s Raja Yogi Lifestyle”. The patient after 
screening for inclusion and exclusion criteria were taken for the study. 
4 camps were conducted. 
Study variables 
Prevalence of depression, stress and anxiety were considered as 
dependent or primary outcome variables. Age, sex, marital status, 
residence, religion, level of education, duration of diabetes, having 
diabetic complications, smoking status, status of alcohol 
consumption, comorbidities were considered as independent 
variables. 
Statistical analysis:The statistical analysis was performed using the 
coGuide software. The level of statistical significance assumed in all 
the calculations was p<0.05. Basic statistics, i.e., the mean and the 
standard deviation were calculated for quantitative data. The Chi-
square test were used for checking the occurrence of relationships 
between the considered variables. The reliability of the applied 
questionnaires was checked by calculating the Cronbach’s alpha 

coefficient (> 0.7 was considered acceptable) for (GAD-7, PHQ-9, 
PSS-10)coGuide version V.1.0 was used for statistical analysis[15]. 
Results 
The mean age was 52.39± 5.79 years in the study population. 
Proportion of males was 73 (50.34%) and 72 (49.66%) were female, 
majority of 135 (93.1%) was married. Majority as 71 (49.10%) were 
graduated and professionals, 37 (25.52%) did high school and 20 
(13.79%) completed higher secondary. Hindu were 144 (99.31%) and 
139 (95.86%) were living in urban area. Majority 106 (73.10%) were 
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from nuclear family. The mean duration of diabetes was 7.41± 6.39 
(in year), majority 73 (50.3%) had diabetes >5 years in study 
population. As onset of disease, majority 108(74.5%) reported 
insidious. Diabetes diagnosed through Routine check-up for other 
illness in 84(57.9%) and in 40(27.6%) it was diagnosed while health 
screening. Majority of 114(78.6%) had obesity, 53(36.6%) had 

hypertension, 50(34.5%) had dyslipidaemia and 41(28.3%) had OA.  
Majority of 30(20.7%) had neuropathy followed by 3 (2.1%) had 
retinopathy and 1 (0.7%) had Neuropathy as micro vascular 
complications where Macro vascular Complication reported as 7 
(4.8%) with CAD followed by 2 (1.4%) with PVD and 9 (6.2%) had 
ED as Other Complication. (Table 1) 

Table 1: Baseline socio-demographic characteristics and clinical parameters of the study population (N=145) 
Parameter Variables Summary 

Age (meanSD)  52.39± 5.79 (range 35 to 60) 
Gender Male: female (ratio) 73:72 

Marital status 
Single 4 (2.8%) 

Married 135 (93.1%) 
Widower/widow/divorced 6 (4.1%) 

Education 

Illiterate 4(2.76%) 
Middle school 13(8.97%) 
High school 37(25.52%) 

Higher secondary 20(13.79%) 
Graduate and professional 71 (49.10%) 

Religion 
Hindu 144(99.31%) 

Muslim 1(0.69%) 

Locality 
Urban 139(95.86%) 
Rural 6(4.14%) 

Type of family 
Nuclear 106(73.10%) 

Joint 39 (26.90%) 

Duration of diabetes in years 
<1 year 17 (11.70%) 

1 to 5 years 55 (37.9%) 
>5 year 73 (50.3%) 

Mode of onset 
Acute 14(9.7%) 

Sub-Acute 23(15.9%) 
Insidious 108(74.5%) 

Co-Morbid conditions 

Obesity 114(78.6%) 
Hypertension 53(36.6%) 
Dyslipidemia 50(34.5%) 

Hypothyroidism 22(15.2%) 
Cataract 11(7.6%) 

Never smokers were 134 (92.4%), 8 (5.5%) were past smokers and 3 (2.1%) were current smokers. Alcohol habit was found only in 7(4.8%) 
participants. Majority 120 (82.8%) were doing sedentary work, followed by 21 (14.5%) working in light outdoor places, whereas 137 (94.5%) 
participants were vegetarian. (Table 2) 

Table 2: Baseline lifestyle-related characteristics of the study population (N=145) 
Lifestyle-relatedcharacteristics Parameter Summary 

Smoking 
Current 3(2.1%) 

Past 8(5.5%) 
Never 134(92.4%) 

Alcoholic 
Current 7(4.8%) 

Past 4(2.8%) 
Never 134(92.4%) 

Type of work/ 
occupation 

Sedentary 120(82.8%) 
Light outdoor 21(14.5%) 
Heavy outdoor 4(2.8%) 

Dietary preference 
Mixed vegetarian & non vegetarian 8(5.6%) 

Vegetarian 137(94.5%) 
The Cohen perceived stress score was low in 27(18.62%), moderate in 101(69.66%) and high in 17(11.72%) participants. The GAD-7 anxiety 
score was mild in 55 (37.93%), moderate in 31 (21.38%) and high in 17(11.72%) participants. The PHQ score was mild in 42 (28.97%) and was 
severe in only 8(5.52%) participants. (Table 3) 

Table 3: Summary of stress, anxiety and PHQ scores in the study population (N=145) 
Baseline Summary 

Cohen perceived stress total score 18.77 ± 5.77 (ranged 1 to 33) 
Low stress 27 (18.62%) 

Moderate stress 101(69.66%) 
High perceived stress 17 (11.72%) 

Anxiety Severity 7.77 ± 4.91 (ranged 0 to 20) 
Minimal anxiety 42(28.97%) 

Mild anxiety 55 (37.93%) 
Moderate anxiety 31 (21.38%) 

Severe anxiety 17 (11.72%) 
PHQ 8.34 ± 6.24 (ranged 0 to 27) 

http://www.ijhcr.com/


International Journal of Health and Clinical Research, 2021;4(16):14-18             e-ISSN: 2590-3241, p-ISSN: 2590-325X 
 
____________________________________________________________________________________________________________________________________________ 

 ____________________________________________________________________________________________________________________________________________

Sahu  et al                International Journal of Health and Clinical Research, 2021; 4(16):14-18 
www.ijhcr.com  17 

Normal 9 (6.21%) 
Minimal depression 41 (28.28%) 

Mild depression 42 (28.97%) 
Moderate depression 27 (18.62%) 

Moderately severe depression 18 (12.41%) 
Severe depression 8 (5.52%) 

The association of depression, stress and anxiety with different demographic parameters like Age, Education, locality, type of family and 
Duration of diabetes found to be insignificant with a p value (0.369, 0.478, 0.345,0.574, 0.515) respectively. Between gender there was 
statistically significant difference in severity of disease observed with a p-value of 0.006. (Table 4) 

Table 4: Association of depression, stress and anxiety with demographic parameters (N=145) 
Demographic 
parameters 

Severe Disease 
Chi square P value 

Yes No 
Age Group 

Up To 50 (N=45) 11 (24.44%) 34 (75.56%) 
0.806 0.369 

>50 (N=100) 18 (18%) 82 (82%) 
Gender 

Male (N=73) 21 (29.17%) 51 (70.83%) 
7.511 0.006 

Female (N=72) 8 (10.96%) 65 (89.04%) 
Education 

Illiterate (N=4) 2 (50%) 2 (50%) 

3.498 0.478 

Middle School (N=13) 3 (23.08%) 10 (76.92%) 
High School (N=37) 9 (24.32%) 28 (75.68%) 

Higher Secondary (N=20) 3 (15%) 17 (85%) 
Post-Graduate Or 

Professional Degree (N=71) 
12 (16.9%) 59 (83.1%) 

Locality 
Rural (N=6) 2 (33.33%) 4 (66.67%) 

0.695 0.345 
Urban (N=139) 27 (19.42%) 112 (80.58%) 

Type Of Family 
Joint (N=39) 9 (23.08%) 30 (76.92%) 

0.316 0.574 
Nuclear (N=106) 20 (18.87%) 86 (81.13%) 

Duration of diabetes 
<1 Year (N=17) 2 (11.76%) 15 (88.24%) 

1.327 0.515 1 To 5 Years (N=55) 10 (18.18%) 45 (81.82%) 
>5 Years (N=73) 17 (23.29%) 56 (76.71%) 

Discussion 
The study aimed to assess the prevalence of depression, stress and 
anxiety among type 2 diabetics attending a community-based, peer- 
led lifestyle modification setting in India. The mean age was 52.39± 
5.79 years in the study population with almost equal male and female 
ratio. The mean duration of diabetes was 7.41± 6.39 years. The Cohen 
perceived stress score was moderate among 101 (69.66%) 
participants. The GAD-7 anxiety score was moderate in 31 (21.38%) 
participants. The PHQ score was severe in only 8(5.52%) participants. 
The association of depression, stress and anxiety with different 
demographic parameters like Age, Education, locality, type of family 
and Duration of diabetes found to be insignificant with a P value 
(0.369, 0.478, 0.345,0.574, 0.515) respectively. Between gender there 
was statistically significant difference (p value of 0.006).Of 145 
patients with type 2 diabetes mellitus, nearly 53(36%) of the patients 
exhibited moderate to severe depression and majority 118 (83%) 
showed perceived stress and nearly 48 (33%) had generalized anxiety 
disorders. This finding was very much similar to a  cross-sectional 
study bySharma K et al[16] in Nepal where  out of  296 patients with 
type 2 diabetes mellitus, more than half (57.8%) of the patients 
exhibited depression and nearly half (49.7%) showed generalized 
anxiety disorders. Regarding severity of depression, 42 (28.97%), 
45(31%), 8(6%) patients had mild, moderate, and moderately severe, 
and severe depression, respectively.  Although data related to severity 
from India are limited, a study in Saudi Arabia showed mild, 
moderate, severe, and extremely severe depression among 9.3%, 
14.0%, 7.1%, and 3.3% of patients with type 2 DM, respectively[17]. 
Regarding  severity of anxiety 55 (37.93%) ,  31 (21.38%) and 11( 
17%) had mild, moderate and severe anxiety. Our finding is slightly 
higher than the finding reported by the study in India which showed 
overall prevalence of anxiety among 34% of patients where mild, 
moderate, and severe anxiety was found in 22%, 8%, and 4%, of 

patients, respectively, by GAD-7 scale [18]. In the present study 73 
(50.3%) participants reported >5 years of duration of diabetes. This 
finding was similar to a  cross-sectional study byGeleta BA et al [19] 
in southwest Ethiopia where the mean duration of stay with type 2 
diabetes was 5.5 (SD = 3.9). Unlike the current study, the 
measurement tool used to measure depression was Beck Depression 
Inventory (BDI) scale questionnaire. Respondents aged 52.39± 5.79 
(range 35 to 60) years 40–49 years more often showed emotional 
states of depression, stress and anxiety. This finding was similar to a 
cross-sectional study by [20] where logistic regression analysis 
indicated that age  40-49 years (OR=2.57, 95% CI: 1.59-4.13) as a 
predictor of depression and anxiety.Unlike the current study, the 
measurement tool used to measure depression, stress and anxiety was 
DASS-21. In the present study almost equal male and female ratio 
was observed 73:72. This finding was in contrast to a multicentric 
study by Ali Khan K et al [21] where there was a slight 
preponderance of females (57.5%) and Anxiety and depression was 
measured by using the Hospital Anxiety and Depression Scale 
(HADS). Various factors, such as age, education, locality, type of 
family and duration of diabetes were predicted to be associated with 
depression, stress and anxiety. But our study failed to prove this 
association. This finding was in contrast to a study by Camara A,[22]  
among African patients in Guinea, where variables such as gender, 
marital status, level of education, DM duration, smoking status, 
number of doctor’s visits, DM therapy, and comorbidities, were 

predicted to be associated with depression, stress and anxiety. In the 
current study high perceived stress was observed in 17 (11.72%) 
participants. This finding can be compared to a subset analysis of the 
nationwide cross-sectional survey, conducted across  Indian zones 
under the National Multicentric Diabetes Control Program by  Mishra 
A  et al [23] where people with prediabetes were under more stress as 
compared to those with diabetes in India. The life style modification 
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program to reduce the levels of HbA1c and to reduce the burden of 
depression, stress and anxiety was very much similar to Kerala 
diabetes prevention program (K-DPP) [24] where the context was 
interlinked with evidence-based behaviour change techniques that 
benefited policy makers, action implementers, service providers, and 
eventually wider populations in India and similar countries.The 
lessons learnt from the implementation of such interventions would 
also have applicability to other rapidly developing low- and middle-
income countries in the Asia, Pacific and African regions where there 
is an urgent need of such interventions to control psychological 
burden of diabetics. 
Strength 
This study adds to the limited information available regarding anxiety 
and depression and stress among type 2 diabetics attending a 
community centre for life style modification in India. According to 
authors knowledge, this was the first study to examine co- occurrence 
of depression, anxiety and stress among type 2 diabetics attending a 
life style modification centre in India using three different scales. 
Limitations 
It is descriptive cross-sectional study which could not explore the 
causal relationship between anxiety, stress and depression with other 
associated factors. The study was conducted at a life style 
modification centre and only type 2 diabetic patients were considered 
which did not allow for generalizability of the findings to the entire 
diabetics. The study sample was also low that can affect the study 
findings.  The study was based on participants response to 
questionnaire and hence can be subjected to recall bias. Considering 
these limitations, further multicentric interventional population-based 
studies are recommended to support the findings of the present study. 
Conclusion 
Depression, stress and anxiety was high among type 2 diabetics. An 
integrated model to manage symptoms of depression, stress and 
anxiety is to be developed focusing on early screening and 
counselling by psychiatrists. While planning and implementing the 
program for this risk groups in the healthcare settings, early screening 
and counselling can enhance the efficacy of treatment regimens and 
reduce overall burden and improve quality of life of diabetics. 
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Acute Fibrinous and Organizing Pneumonia—A Rare
Lung Pathology

Jyotsna Naresh Bharti, MD/DNB Pathology,* B. Tulasi Satyendra, MD Pathology,*
Raghvendra Singh Shekhawat, MD Forensic Medicine,† and Asharam Gorchiya, MD Forensic Medicine†

(Am J Forensic Med Pathol 2021;00: 00–00)

CASE BACKGROUND
A 37-year-old man had an alleged history of assault with

brick on his neck. The patient was brought to the hospital with
complaints of fever, shortness of breath, and later, he developed a
loss of power in the upper and lower limbs. The patient was man-
aged with a Philadelphia neck collar, intravenous (IV) fluids, tra-
cheostomy, mechanical ventilation, cervical traction, and inotropic
support for neurogenic shock and IV antibiotics. Within a week,
the patient developed bedsore, ARDS, and ventilator-associated
pneumonia. The patient's condition deteriorated, and the patient
was declared dead on the 20th day of hospital admission. Both
the lungs weighed 972 and 994 g, respectively. The lungs were
edematous and showed blackish discoloration on the surface.
The cut section of both the lungs showed congestion and scattered
areas of consolidation. There was an expulsion of thick mucoid
material on manual compression (Fig. 1). The brain weighed
1194 g, and the cut section showedmild congestion. The vertebral
column was accessed by the anterior approach, and the body of
the C5 to C6 vertebrae showed fracture dislocation. The spinal
cord from C1 to T1 did not show any gross abnormality.

The microscopic examination from both the lungs showed a
patchy distribution of intra-alveolar fibrin balls, which involved
more than 50% of the alveolar spaces (Fig. 2). There was intersti-
tial expansion by vascular congestion and inflammatory cells. The
loose plugs of the fibroblastic collagen matrix, that is, Masson
bodies, were also present (Fig. 3). The features were of acute fibri-
nous organizing pneumonia. However, there was no evidence of
aspirated material, hyaline membrane, eosinophilic or granuloma-
tous inflammation, and vasculitis. Special stains were negative for
bacteria, fungus, and acid-fast bacilli. Samples for culture were
taken from the patient, while alive and at the time of autopsy,
showed no growth.

The cerebral hemisphere and cerebellum with brain stem
measured 18 � 14 � 8 cm and 11 � 10 � 3 cm and weighed
1050 and 137 g. Grossly, no hemorrhage or infarct was identified
both on the surface and on serial slicing. Sections from the

cerebral cortex and cerebellum showed only vascular congestion,
whereas pons andmedulla, and focal areas in themidbrain showed
swollen neuronal cell bodies, central chromatolysis from the periph-
eral dispersion of nissl substance in eosinophilic cytoplasmwith the
absence of nuclei, that is, red neurons. Few axons showed variable
segmental and irregular thickening (Fig. 4). Axonal injury was seen
in the focal areas of the midbrain, pons, and medulla.

The part of the spinal cord measured 11 cm in length and
weighed 9.5 g. The spinal cord showed marked degeneration of
gray matter, total loss of all neuronal cell bodies along the length
(Fig. 5). The preserved white matter showed features of axonal
injury, that is, axon spheroids, retraction balls, and axons with
variable diameters. Axons with empty and filled myelin sheaths
were present (Fig. 6). The spinal cord showed sheets of histiocytes
(Fig. 7). The present case report highlights an acute clinical condi-
tion of spinal shock with respiratory failure as the immediate cause
of death. However, the antecedent cause of death was blunt force
trauma to the C-spine and the manner of death was a homicide.

DISCUSSION
Beasley, in 2002, first described the acute fibrinous and orga-

nizing pneumonia (AFOP) in a series of lung injury patients.1

Acute fibrinous and organizing pneumonia is a rare histological
pattern of interstitial pneumonia with acute or subacute clinical
presentation. The acute and fulminant course typically leads to respi-
ratory failure and death, and the patients requiring mechanical venti-
lation are associated with poor outcomes, like in the present case.1, 2

Acute fibrinous and organizing pneumonia has been associ-
ated with collagen vascular disorders, autoimmune disorders,
transplantation, bacterial or viral infection, acute respiratory distress
syndrome, exposure to few drugs, occupational/environmental ex-
posures, and it may be idiopathic also.3
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Acute fibrinous and organizing pneumonia is characterized
by patchy distribution of the intra-alveolar plugs of fibrin deposi-
tion, loose intraluminal connective tissue within the alveolar ducts
and bronchioles, type 2 pneumocyte hyperplasia and/or minimal
edematous interstitial inflammation and widening in an area adja-
cent to intra-alveolar fibrin with intervening parenchyma showing
minimal changes. Acute fibrinous and organizing pneumonia
confirmation depends on the biopsy.1

Acute fibrinous and organizing pneumonia clinical and his-
topathological features overlap with diffuse alveolar damage
(DAD), cryptogenic organizing pneumonia, and eosinophilic
pneumonia. All have different outcomes and well-established
morphological criteria, making them distinct entities. Acute fibri-
nous and organizing pneumonia must be distinguished fromDAD
and cryptogenic organizing pneumonia, which shows hyaline
membranes and fibromyxoid tissue loose plugs. The diffuse in
DAD refers to the damage to all elements of the alveolus, and
the histological changes are seen throughout the lung paren-
chyma. The eosinophilic pneumonia is characterized by promi-
nent eosinophilic infiltrates. The clinical course may vary from
complete recovery to rapid progression and death.4 However, the
present case was treated as ventilator-associated pneumonia and
was put on IV antibiotics. At no point in time, he was given

steroids. To date, the treatment for AFOP remains controversial
and both steroids and immunosuppressive agents have been re-
ported with favorable outcomes, but patients with advanced age
may experience side effects.1

It is important for forensic pathologists to be familiar with the
AFOP pattern simply to recognize that a severe acute lung injury
has occurred, and a forensic pathologist should approach a case
showing AFOP in a manner identical to a case showing DAD.
In fact, many in the field consider AFOP to simply represent a var-
iant form of DAD.

Cases showing AFOPmandate an appropriateworkup for in-
fection like special stains for microorganisms, a search for aspi-
rated material, and microbiologic cultures if possible, and
evaluation for other potential causes of severe acute lung injury,
for example, an adverse drug reaction, or acute flare of autoim-
mune disease and occupational/environmental exposures.

The spinal cord injury at any spinal segment can result in re-
spiratory impairment because of respiratory muscle's dysfunc-
tional activity. This is mainly because of the interruption of
bulbospinal respiratory projections to phrenic motor neuron
groups in the third and fifth cervical regions,5 whereas the neuro-
genic shock mainly results in hemodynamic compromise.6 Most
of the patients with injuries of the brainstem and upper cervical

FIGURE 2. Fibrin balls in many alveoli and anthracotic laden
macrophages [H&E, 40�].

FIGURE 3. Loose plugs of fibroblastic collagen (Masson bodies)
(H&E, 40�].

FIGURE 4. Red neuron admixed with variable diameter of axons
(H&E, 40�).

FIGURE 5. Spinal cord shows degeneration (H&E, 2�).
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spinal cord die instantly;7 however, exceptional cases may sur-
vive.8 The neuropathological events in spinal cord injury are in-
farction, axonal damage, and maybe the perseveration of
white matter at periphery at the level of injury. Sheets of mac-
rophage clear the debris. Late sequelae include replacement by
collagenous scar, Wallerian degeneration of pathways, nerve root
proliferation, spinal stenosis, and posttraumatic syringomyelia,
manifesting many years after the initial injury.9

CONCLUSIONS
Acute fibrinous and organizing pneumonia is an uncommon

pattern of acute lung injury, with a broad differential diagnosis.
Acute fibrinous and organizing pneumonia has a variable course,
depending on the underlying etiology. It should be included in the
differential diagnosis in diffuse lung diseases with respiratory fail-
ure with or without shock. Spinal cord injury may lead to spinal
and neurogenic shock resulting in morbidity or mortality, depend-
ing on the injury's level and extent.
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FIGURE 6. Ballooning ellipsoid of empty and filled myelin sheaths
by tissue debris or axonal spheroids (H&E, 40�).

FIGURE 7. Sheets of macrophages (H&E, 40�).
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Abstract
Introduction: A Firearm is a thermodynamic machine in which the potential energy of the gun- powder is 
transformed into the kinetic energy of the projectile.

Aims and Objective: To assess the load and analyze the male cases of firearm injuries.

Material and Methodology: The present prospective study had been conducted in the Department of 
Forensic Medicine, SMS Medical College & Hospital, Jaipur, Rajasthan during the period of One & half 
year from May 2014 to October 2015. All cases of firearm injuries that were received dead or live at SMS 
Hospital and its attached Hospitals, Jaipur was included in our study.

Result and Observation: In our study majority of firearm injury case [43 cases (40.78%)] were observed 
in the age group of 20-29 years followed by the age group of 30-39 years [28 cases (27.18%)]. Majority 
of the incidences of gun-shot injuries were homicidal in nature (80.58%) followed by accidental episodes 
(14.56%). Land and property disputes were the most common reason behind firearm injuries in this study 
(42.72%) followed by revenge & robbery (15.53% & 13.59 % respectively);Majority of the incidences 
occurred during evening in 43 cases (41.75%), followed by afternoon 40 cases (38.83%). There was 
presence of firearm entry wound in all victims. Overall,52 cases (50.49%) had a single entrance wound, 
13 cases(12.62%) had two entry wounds, In summer season 43 cases (41.75%), spring 24 cases (23.30%), 
winter 20 cases (19.42%), autumn 16 cases (15.53%), were reported in studied cases. In majority of the 
cases (81.55%), there was no exit wounds while one exit wound was found in 17 cases (16.51%).In rest of 
the two cases, two exit were found in two cases.

Conclusion: The results of the present study support the argument that rigorous pursuit of campaign firearms 
without a license and country made guns may prove useful in reducing the number of firearm injuries in 
society.

Keyword: Firearm Injury, Male, Prospective study, Jaipur.
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Introduction
A Firearm is a thermodynamic machine in which the 

potential energy of the gun- powder is transformed into 
the kinetic energy of the projectile1.

Firearms and explosives constitute convenient 
means of destroying human life from considerable 
distance, providing opportunity to the offender to escape; 
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it has been the weapon of choice for gangsters, terrorists, 
extremists, antisocial and anti-national elements for 
eliminating their victims. Its use is increasing in recent 
years because of easy availability due to manufacture of 
huge amount of arms, ammunition and explosives and 
free snuggling across the international borders2.

Data on firearm injury in a particular geographic 
area can also give the reflection of its law and order 
situation. A low value can be described in favour of 
peace, harmony and security to human life3.

There is growing concern about the indiscriminate 
use of firearms on a large scale, particularly in the last 
decade. The availability of firearms known as small 
arms and light weapons (SALW) has been described as 
a cancer spreading across the developing world4.

This study was thus undertaken to assess the load of 
gun-shot injuries among in Jaipur region and to ascertain 
the medico-legal and socio-demographic profile of cases 
presented at SMS Medical College, Jaipur during the 
study period along with associated deaths in Jaipur region 
to look for reason behind them; and also to suggest few 
recommendations which may prove useful in bringing 
down the toll of firearm injuries in this region.

Aims and Objectives: To assess the load and 
analyze the cases of firearm injuries and associated 
deaths reported at the Department of Forensic Medicine, 
SMS Hospital, Jaipur during the study period (May, 
2014 to October, 2015).

To study the load of firearm injuries and associated 
deaths reported at the Department of Forensic Medicine 
during the study period .

To study the medico-legal profile of firearm injuries.

To study the socio-demographic profile of victims 
of firearm injuries.

Material and Methodology
All the cases of firearm injuries, irrespective of 

age, gender and socioeconomic status received at the 
casualty of SMS Hospital, Jaipur, dead or alive, later 
admitted to various wards of SMS Hospital, Jaipur were 
included in the study. All cases of firearm injuries that 
were received dead at SMS Hospital and its attached 
Hospitals, Jaipur was autopsied at the mortuary of SMS 
Hospital, Jaipur and included in the study. Also the cases 

of non fatal firearm injuries admitted to various wards 
of SMS Hospital and its attached hospitals, Jaipur were 
included in the study after receiving an informed consent 
for the same. All the observations were recorded in the 
pre proposed Performa as detailed above. The results 
of the present study were further compared to other 
contemporary studies from various parts of the country.

Observations and Result
Table 1: Age and Sex Wise Distribution of Firearm 

Injuries Cases.

Age group (in yrs) Total no. of cases Percentage (%)

<10 01 0.97

10-19 08 7.77

20-29 42 40.78

30-39 28 27.18

40-49 13 12.62

50-59 09 8.74

>60 02 1.94

Total 103 100

Out of 103 cases, majority of the cases were in the 
age group of 20-49 years [(42 cases (80.58%)] which 
is productive age group of society. Among these, 
maximum cases were in the age group of 20-29 years 
which comprised about 40.78% of total cases. The other 
age groups affected in descending order were the 4th, 5th, 
6th and 2nd decades. The least affected age groups with 
only 2 cases and 1 case below 10 years and above 60 
years respectively.

Table 2: Manner Wise Distribution of Firearm 
Injuries Cases.

Manner Total no. of 
cases Percentage (%)

No. of Homicidal case 83 80.58

No. of Accidental case 15 14.56

Unknown cases 3 2.91

No. of Suicidal case 2 1.94

Total no. of cases 103 100

Homicides (80.58%) were the most common manner 
of firearm injuries in the present study followed by 15 
cases (14.56%) accidental and 02 cases(1.94%) suicidal 
firearm injuries. The manner remained undetermined in 
03 cases (2.91%).
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Table 3: Motive Behind the Incidence Wise 
Distribution of Firearm Injuries Cases.

Motive behind incidence Total no. of 
cases 

Percentage 
(%)

Property disputes 44 42.72

Revenge 16 15.53

Robbery 14 13.59

Unknown 09 8.74

Accidental (no motive) 09 8.74

Group Quarrel 05 4.85

Love Affair 03 2.91

Defence 03 2.91

Grand Total 103 100

Land and property disputes were the most common 
reason behind firearm injuries in this study (42.72%) 
followed by revenge & robbery (15.53% & 13.59 % 
respectively); group quarrel accounted for another 5 
cases(4.85%) and there were 03 cases each (2.91%) for 
defense and love matters/sexual jealousy. In 9 cases 
(8.74%), the motive remained undetermined.

Table 4: Time of Incidence Wise Distribution of 
Firearm Injuries Cases.

Day of Incidence Total no. of cases Percentage (%)

Evening 43 41.75

Afternoon 40 38.83

Morning 9 8.74

Night 10 9.71

Unknown 01 0.97

Total 103 100

Majority of the incidences occurred during evening 
in 43 cases (41.75%), followed by afternoon 40 cases 
(38.83%), night 10 cases (9.71%) & morning 9 cases 
(8.74%) The time of incidence remained undetermined 
in a single case (0.97%).

Table 5: Season of Incidence Wise Distribution of 
Firearm Injuries Cases.

Season of incidence Total no. of 
cases Percentage (%)

Summer 43 41.75

Spring 24 23.30

Winter 20 19.42

Autumn 16 15.53

Total 103 100

In summer season 43 cases (41.75%), spring 24 cases 
(23.30%), winter 20 cases(19.42%), autumn 16cases 
(15.53%), were reported in studied cases. Maximum 
were in summer and least in autumn.

Table 6: Number of Exit Wounds in Gun-Shot 
Injuries Wise Distribution of Firearm Injuries 

Cases.

Number of Exit wounds Total no. of 
cases

Percentage 
(%)

None 84 81.55

One 17 16.51

Two 02 1.94

Total 103 100

In majority of the cases [84 cases (81.55%)], there 
were no exit wounds while one exit wound was found 
in 17 cases (16.51%).In rest of the two cases, two exit 
wound were found in two cases.

Discussion
Maximum numbers of cases were from 20-39 years 

of age (67.96%) with peak incidence in 20-29 years 
(40.78%) which are the productive and active members 
of the society. The observations of the present study 
were similar to those of Patowary AJ et al4, Sachan R 
et al5, Kumar K et al6 (peak incidence between 21-40 
years of age in all). However, the results of the present 
study are variable from those of Kumari S et al7 who 
reported maximum number of cases in 11-20 years 
followed by 21-30 years. The probable reason for this 
variation is the minor cultural and periodical differences 
as most other studies from the same state also report the 
highest incidences of such cases between 21-40 years.

Homicides [83 cases (80.58%)] were the most 
common manner of firearm injuries in the present study 
followed by 15 cases (14.56%) accidental and 02 cases 
(1.94%) suicidal firearm injuries. The manner remained 
undetermined in 03 cases (2.91%). Homicidal intent 
was predominant in most other studies Sachan R et al5, 
Kumar K et al6 and Kumari S et al7. Other studies 
have considered either only homicidal Patowary AJ 
et al4or suicidal firearm injuries. The preponderance 
of homicide in gun-shot injuries is explainable as these 
deadly weapons are generally used in planned manner 
or more so impulsively in a planned assault. It is not 
very easy to procure such weapons and not that very 
easy to carry it due to legal restraints, so, they are not 
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the weapon of choice in fights and assaults. They are 
mostly used in planned episodes of homicidal or suicidal 
injuries. Accidental injuries with firearms are also not 
uncommon as users are prone to such episodes while 
cleaning, maintenance or erratic handling of loaded guns. 
Accidental injuries were seen in this study in 16.52% 
cases but these results are quite high as compared to 
studies of Kumar K et al6 and Kumari S et al7.

Land and property disputes were the most common 
reason behind firearm injuries in this study [44 cases 
(42.72%)]followed by revenge 16 cases(15.53%) & 
robbery 14 cases (13.59 %); group quarrel accounted for 
another 5 cases (4.85%) and there were 03 cases each 
(2.91%) for defense and love matters/sexual jealousy. In 
9 cases (8.74%), the motive remained undetermined. As 
per Kumar K et al6 the motive remained undetermined 
in a single case of accidental firing (1.73%). This 
difference is attributable to the variation in the proportion 
of accidental incidences in the two studies. There were 
10 cases of purely accidental gun-shot injuries where 
motive was lacking. According to Patowary AJ et al5 

. Most cases were due to militant activities, encounters, 
riots, robberies or family quarrel. This variation from 
our study is due to the regional variations in the areas of 
study as Guwahati and Imphal are militant activity prone 
areas. The results of the present study are quite similar 
to those of Sachan R et al5. But, in slight variation with 
Kumar K et al6 where maximum homicides occurred 
for personal enmity. The motives behind the homicidal 
attack with firearm weapons were well represented 
in different cases with property land disputes majorly 
responsible followed by personal enmity and robbery.

Most of the events of firearm injuries occurred 
during evening hours (41.75%) followed by afternoon 
(38.83%). These are the hours of work and business, 
thus prone to activity during which the untoward event 
took place. 8.74% incidences took place in morning 
hours. Thus, it was observed that in 47.57% cases, the 
incidence took place in broad daylight and 52.43% cases 
occurred after sunset; as also reported by Kumar K et 
al6. The late night hours witnessed the least numbers of 
gun-shot injuries (8.7%) in the present study which is in 
contrast to the findings of Kumari S et al. The suicides 
(two cases) were committed in morning and evening 
each.

None of the season was poorly represented by 
episodes of firearm injuries and deaths. However, 
summer season was most flooded with events of firearm 

injuries in the present study (41.75%) followed by spring 
(23.30%) and winter (19.42%). This is quite explainable 
as maximum events in this study took place for land 
disputes in villages. Summer season is a comparatively 
relaxing one for those engaged in Agriculture as the 
main crop of this region is through by the end of spring. 
After the harvest of the crop, the disputes probably come 
to surface owing to distribution of revenue generated.

Exit wounds were present in only 84 cases (18.26%)
i.e. in majority of the victims, firearm exit wounds 
were not present. These are quite less in number due 
to the predominance of distant fires in this study. In 
the present study, a single exit wound was found in 17 
cases (16.51%) and in 2 cases (1.74%) there were two 
exit wounds. These results are quite low in comparison 
to those of Kumar R et al2 and, Kumari S et al7 who 
reported presence of exit wounds in 61.36% & 60% 
victims respectively.

Conclusion
This study indicated that the most common victims 

of firearm injuries were young males of bread earning 
age followed by youth which raises concern towards 
this issue. Certain changes may minimize mortality 
and disability due to firearm injuries, also reducing the 
costs to the community. As a result of the invention of 
more advanced firearms and availability at the global 
level, death rates due to firearm injuries have increased 
recently. There is a powerful correlation between 
acquisition of a firearm and its use in murders, suicides 
and unintentional deaths. So, there is a need to decrease 
the number of firearms used and sold in India.

The results of the present study support the 
argument that rigorous pursuit of campaign firearms 
without a license and country made guns may prove 
useful in reducing the number of firearm injuries in 
society. Educational efforts and individual, community 
and societal approaches are needed to alleviate firearm 
related injuries.
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Case report

Traumatic inguinal hernia: An
uncommonly reported entity

Devendra Jadav, Asharam Gorchiya,
Raghvendra Singh Shekhawat and Tanuj Kanchan

Abstract

Traumatic abdominal wall herniation, especially of the groin region, is a rare condition and typically results from a high-

energy trauma to the abdominal wall. We report a fatal case of a road-traffic collision involving a young male motor-

cyclist who collided with a speeding lorry. The victim sustained multiple injuries over the chest and abdomen, with

traumatic inguinal herniation causing gross distension of the scrotum. At autopsy, multiple lacerations of thoracic and

abdominal organs were seen, along with traumatic disruption of the right inguinal canal. The contused terminal ileum

was present in the scrotal sac. A literature search has revealed a limited number of reported cases of gross inguinal

herniation following thoracoabdominal trauma. In cases of high-energy trauma to the thoraco-abdominal region with

unilateral or bilateral distension of the scrotum, the possibility of herniation of the abdominal contents into the scrotal

sac should be considered by the forensic pathologist.

Keywords

Traffic accident, autopsy, blunt injury, abdominal injury, traumatic inguinal hernia

Introduction

A traumatic abdominal wall hernia (TAWH) is
described as a hernia produced due to trauma disrupt-
ing the muscles and fascia without penetrating the
overlying skin and in the absence of a previous hernia
defect at the site of the impact.1 TAWH was first docu-
mented by Selby2 more than a century ago. TAWH,
especially of the inguinal region, is a rare condition in
the clinical setting, with a high risk of associated intra-
abdominal injuries.3 The three potentially weak areas
of the abdominal wall – the inguinal region, the region
lateral to the rectus muscle and the region above the
iliac crest in the flank region – are the common sites for
TAWH.4 The inguinal canal lies over medial half of the
inguinal ligament and extends from the deep inguinal
ring to the superficial inguinal ring. The literature on
traumatic cases with gross disruption of the inguinal
canal is limited.5,6 We present a fatal case of traumatic
inguinal herniation with complete disruption of all
boundaries of the inguinal canal, including deep and
superficial rings, causing traumatic herniation of 90 cm
of the terminal ileum into the scrotal sac. The reported
case highlights an incidental finding of traumatic ingui-
nal hernia, which at times can have serious clinical and
medico-legal considerations.

Case report

A 20-year-old male motorcyclist was brought dead to
the emergency room with an alleged history of a side-
on collision and subsequent run over by a speeding
lorry. During autopsy, on external examination, multi-
ple impact and grazed abrasions were present over the
chest and abdomen (Figures 1 and 2). Gross distention
of the scrotum was evident (Figure 1). Internal exam-
ination revealed a fissure fracture of the anterior and
middle cranial fossa on the left side, a complete tran-
section of the cervical vertebrae between C5 and C6
and multiple fractures of the sternum, clavicle and
ribs bilaterally. Thoracic and abdominal wall examina-
tion revealed multiple contusions. All the thoracic and
abdominal organs had multiple contusions and lacera-
tions. A significant defect was evident in the lower
abdominal wall through which around 90 cm of the

Department of Forensic Medicine and Toxicology, All India Institute of

Medical Sciences, India

Corresponding author:

Asharam Gorchiya, Department of Forensic Medicine and Toxicology, All

India Institute of Medical Sciences, Jodhpur 342005, India.

Email: asharamgorchiya56@gmail.com

Medicine, Science and the Law

2020, Vol. 60(4) 319–322

! The Author(s) 2020

Article reuse guidelines:

sagepub.com/journals-permissions

DOI: 10.1177/0025802420939396

journals.sagepub.com/home/msl

mailto:asharamgorchiya56@gmail.com
http://uk.sagepub.com/en-gb/journals-permissions
http://dx.doi.org/10.1177/0025802420939396
journals.sagepub.com/home/msl
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0025802420939396&domain=pdf&date_stamp=2020-07-13


terminal ileum was herniating into the scrotal sac

(Figures 3 and 4). The cause of death was opined as

multiple injuries sustained to the head, neck and trunk.

Prior history of inguinal hernia was excluded by asking

relatives.

Discussion

The association of blunt trauma to the abdomen and

a traumatic inguinal hernia is not infrequently

reported in surgical practice. However, traumatic

herniation of the intestine remains a rarity in
medico-legal autopsies. The most common aetiologi-
cal factors for traumatic herniation include low-

energy trauma such as handlebar injury, bullhorn,
sports and seatbelt injuries and high-energy trauma
due to road-traffic accidents.7

Three types of TAWHs are defined according to the
mechanism of injury: type 1 TAWH that describes

small hernia in the anterio-inferior abdominal wall
and inguinal region caused by low-energy blunt
trauma (e.g. handlebar injuries); type 2 TAWH

that are large hernia defects caused by high-energy
trauma such as road-traffic accidents; and type 3
TAWH that are rare variants seen in acute deceleration

injuries.8

Blunt trauma to the abdomen can lead to the appli-

cation of tangential and shearing forces over the
abdominal wall, which causes disruption of the abdom-
inal wall muscles and fascia that may result in hernia-

tion of the abdominal viscera. As traumatic forces on
the abdomen are distributed over a broad area and the
skin is more elastic than other layers, the skin usually

remains intact.9 A sudden increase in intra-abdominal
pressure along with the shearing effect on the abdom-
inal muscle and fascia is considered the primary aetio-

logical mechanism in the development of traumatic

Figure 1. Multiple grazed abrasions over the left side of the
trunk and gross distension of the scrotum.

Figure 2. Multiple impact abrasions over the right side of the
trunk suggestive of tyre imprint abrasions caused by run over.

Figure 3. Large defect in the right-sided lower part of the
anterior abdominal wall through which the terminal ileum is
herniated into the scrotum.
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hernias. Further, diffuse high-energy impact to the

abdomen can cause a large abdominal wall defect,

and its association with intra-abdominal injuries is

very high. The incidence of intra-abdominal injuries

in cases of TAWH is reported in 25–70% of cases.10

Netto et al.3 in their retrospective evaluation of 34

patients with TAWHs, highlighted the mechanism and

severity of injuries and made clinical recommenda-

tions. First, the mechanism of injury should be

taken into consideration in patient management, as

high-energy traumas often require urgent exploration.

Second, the visible hernia has a high probability of

associated intra-abdominal injuries. Third, an occult

hernia diagnosed only by radiological means may not

require urgent surgical management. Clinically, the

appearance of a bulge or tender swelling on the

abdominal wall with or without associated skin

lesions after an incident of blunt trauma to the abdo-

men helps establish its traumatic origin, and in doubt-

ful cases, a contrast-enhanced computed tomography

scan of the abdomen is considered a valuable tool for

early detection of traumatic hernias.7,11 TAWH in

itself can be a primary cause of death. It is recognised

that delayed diagnosis of this condition can lead to

bowel ischaemia/infarction, whilst it may also be asso-

ciated with bowel perforation, both of which can

prove fatal if untreated.
In cases of high-energy trauma, extra-abdominal

injuries such as fractures of vertebrae and the ribs

may accompany it.12 Multiple fractures of the thoracic

cage, skull and complete transection of cervical verte-

brae were observed in our case which itself signifies the

involvement of high-energy crush and shearing forces

in the reported case. There is a high possibility of severe

intra-abdominal injuries in the case of TAWH follow-

ing high-energy trauma of the abdomen. Unilateral or

bilateral distension of the scrotum following high-

velocity trauma to the thoraco-abdominal region

should raise a suspicion of TAWH after ruling out

scrotal haematoma and emphysema.
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Background: Hepatitis B virus infection is a major global health problem and India accounts for 10-
15%of the entire pool of HBV carriers of the world. Prevalence of Hepatitis B in pregnant women 
worldwide is 2.5 to 1.5%, whereas in India it is 2 to 7%. Hepatitis B virus is a double stranded DNA 
virus. The study was undertaken to determine the seroprevalence of Hepatitis B among the pregnant 
women in southern part of Rajasthan at a rural based tertiary care teaching hospital. Methods: This 
is a prospective study conducted at a tertiary care hospital, Udaipur, Rajasthan, from August 2015 to 
December 2017.Blood samples were collected from 1011 pregnant women with age ranging from 15-
45 years. Screening of HBsAg was done by RPHA method and positive HBsAg tests were confirmed 
by ELISA. The data of those , who were found to be positive for HBsAg was statistically analyzed with 
the chi square tests, and results were considered significant if the p value was <0.05. 
Results: The overall HBsAg seroprevalence rate was 1.28%, among the total 1011 pregnant women 
included in this study. HBsAg seroprevalence was highest, (1.64%) in 15-25 years of age group, and 
1.71% in the second trimester of pregnancy. The correlations of seroprevalence rate of HBsAg among 
selected age groups and according to second trimester of pregnancy were not found statistically 
significant. (p value>0.05) 
Conclusion: In this study the seroprevalence of Hepatitis B surface antigen was 1.28%. To prevent 
vertical transmission in the pregnant women, they should be screened for HBsAg at the first antenatal 
visit for appropriate management. 
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INTRODUCTION_____________________
Hepatitis B Virus (HBV) infection is one of the most common 
public health problems. India has over 40 million hepatitis B 
virus carriers accounting for 10-15% of the entire pool of HBV 
carriers of the world.[1,2] However, the epidemiology and 
pattern and consequence of HBV infection varies greatly 
from one part of the world to another also changes with time. 
Hepatitis B is caused by double stranded DNA virus 
belonging to hepadnaviridae family. It leads to acute hepatitis 
and may also have serious complications like acute and 
chronic hepatitis, cirrhosis and hepatocellular carcinoma.[3-5] 
Hepatitis B Virus infection during pregnancy, is associated 
with a high risk of maternal complications. Prevalence of 
hepatitis B in pregnant women worldwide is 2.5 to 1.5%, 
whereas in India is 0.2 to 7.7%6 Ten percent of infants born 
to women with acute HBV infection during the first trimester 

of pregnancy are HBsAg positive at birth, and 80 to 90% of 
neonates become HBsAg positive without prophylactic 
therapy, if acute maternal infection develops during the third 
trimester of pregnancy.[7,8] Screening and evaluation of 
hepatitis during the pregnancy is much more important to 
prevent mortality of mother and child. However there is a 
scarcity of systematic information on the prevalence of HBV 
infection among pregnant women in India including the study 
area. This will be useful to address the current prevalence 
status of hepatitis B during pregnancy, the present study 
aimed to determine the seroprevalence of hepatitis B surface 
antigen among pregnant women. The risk factors of Hepatitis 
B infection like IV drugs, previous Blood transfusion history, 
previous surgeries, tattooing, piercing etc were also 
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evaluated, which would provide information to institutional 
and public measures to reduce the transmission of infection. 
  
METHODS__________________________ 
The present study was undertaken over a period of one and 
half year from August 2015 to December 2017, approved by 
the institutional Ethics Committee. The present study was 
conducted at a rural based tertiary care teaching hospital at 
Udaipur district of Rajasthan. A population of 1011 pregnant 
women age ranging from 15-45 years attending Antenatal 
clinic was involved in the study. Individuals were interviewed 
by structured questionnaire including data regarding 
obstetric history, previous HBV vaccination, HBsAg status of 
self and spouse and the associated risk factors of infection 
were also asked.  
Laboratory Assay: About 2 ml of venous blood was 
collected from each individual after obtaining a written 
consent under strict aseptic precautions. Rapid 
immunochromatography test (HEPA card) was employed to 
detect the presence of HBsAg. For confirmation, blood 
samples tested positive for HBsAg were subjected to 
commercially available fourth generation ELISA (Enzyme 
Linked Immunosorbent Assay) Kit Hepalisa by J. Mitra & Co. 
Pvt. Ltd with antigen sensitivity 0.1ng/ml was used. 
Manufacturer’s instructions were followed during the entire 
test procedure. 
 
RESULTS___________________________  
A total of 1011 pregnant women attending antenatal clinic in 
a tertiary care hospital, were studied. All the women were 
asymptomatic and were unaware of Hepatitis B status. The 
subject age ranges from 15-45 years. The seroprevalence of 
HBsAg positivity in this current study was 1.28% among 1011 
participants 13 women tested positive for HBsAg. Age 
distribution and HBsAg screening tests were given in Table1. 
In statistical analysis, the p-value obtained was >0.05 
(statistically insignificant). The distribution of trimester of 
pregnancy and HBsAg screening results were given in Table 
2. The p value obtained was >0.05 which is statistically 
insignificant. Analysis of age distribution of HBsAg positive 
women revealed a high prevalence (1.71%) among 15-25 
years majority of them were primigravidae in second 
trimester of pregnancy. Associated risk factors distribution 
among HBsAg positive women was shown in Table 3. 
 
Table 1:- Age wise distribution and HBsAg status (n=1011) 

Age Number tested HBsAg positive HBsAg negative 

15-25 364 6(1.64%) 358 (98.35%) 

26-30 384 4 (1.04%) 380 (98.95%) 

31-35 208 3(1.44%) 205 (1.44%) 

36-40 47 0 47(100%) 

41-45 8 0 8(100%) 

Total 1011 13 998 

 
Table 2:- HBsAg seropositivity in different trimesters of 
pregnancy (n=1011) 

Trimesters No of Pregnant 
women HBsAg positive (%) 

First 243 3 (1.23%) 

Second 467 8(1.71%) 

Third 301 2 (0.66%) 

Table-3 Risk Factors observed in HBsAg Positive women 
(n=13) 

Risk Factors No of ANC 

History of Blood Transfusion 3(23.07%) 

Previous Surgeries 2 (15.38%) 

HIV status 0 

Tattooing 4 (30.76%) 

Piercing 13(100%) 

 
 

DISCUSSION________________________ 
The prevalence of HBsAg varies widely in different parts of 
the India. The variety of socioeconomic status of the 
population studied, genetic factors, and other risk factors 
contribute to the variance of seroprevalence rate. The 
prevalence of HBsAg positivity in pregnant women has been 
reported to range from 2.61-6.3% in various studies.[9-12] In 
our study, the overall seroprevalence of HBsAg positivity in 
pregnant women 1.28%, was in accordance with a 
seroprevalence of 1.1% reported by Pande et al[13] and also 
comparable to the seroprevalence 1.15% by Ambade et al.[14] 
Dwivedi et al[15] study shows the declining seroprevalence of 
HBsAg 0.91. Few other studies from India by Chatterjee et 
al[16] (0.82%) and Shazia Parveen S. et al[17](0.61%), the 
seroprevalence rate reported were lower than the present 
study. Other studies from India as carried out by Mittal et 
al,[18] Gill et al,[19] Nayak et al,[20] and Khakhkhar Vipul et al,[21] 
reported higher seroprevalence rate of 6.3%, 5%, 3.7% and 
3.07% respectively in comparison of our study. Also, the 
seroprevalence of HBsAg among pregnant women in our 
study can also be comparable with 1.6%, 1.47% and 1.37% 
as reported in some countries respectively like Saudi 
Arabia,[22] Turkey[23] and Pakistan.[24] Regarding age, in the 
present study, high HBsAg seropositivity rate in pregnant 
women was found in age group of 15-25 years (1.64%) in 
agreement with Ambade et al, Dwivedi M et al and 
Khakhkhar Vipul et al, and smita Thakkarwad et al.[25] In our 
study highest seroprevalence of HBsAg positivity was found 
in second trimester 1.71%. This was with comparable studies 
of Padmavati Palange et al[23] and Mehta et al[26] and 
variance with the findings from similar works, Dwivedi M et al 
and Khakhkhar Vipul et al, and smita Thakkarwad et al.[25] 
 

 
CONCLUSION_______________________ 
This study provides necessary information to detect the risk 
factors to formulate necessary preventive measures. The 
HBsAg seropositivity rate of 1.28% in pregnant women in this 
study recommends and supports an appropriate antenatal 
screening, so that the vertical transmission of Hepatitis B 
virus infection can be avoided. Public health policies should 
include routine universal screening of HBV infection and 
immunization of risk infants immediately after birth. 
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Background: Respiratory infections among critically ill Patient are associated with high morbidity and 
mortality. Mechanically ventilated patients are at a high risk of acquiring respiratory infections due to 
complex interplay between the endotracheal tube, host immunity and virulence of invading bacteria. 
Irrational use of antibiotics increases the emergence of drug – resistant bacteria. Objectives:  The 
aim of study was to investigate the bacterial isolates in the endotracheal aspirates of mechanically 
ventilated patients in ICU and see the antimicrobial resistance pattern of bacterial isolates. 
Methods: Analysis of E.T aspirates of 459 patients over a period of 1 year (Aug 14 to Aug 15) was 
done. Aspirates were cultured on Blood and MacConkey agar isolation and identification was done 
using conventional techniques and biochemical reactions. Antibiotic sensitivity testing was done by 
Kirby-Bauer disc diffusion method as per CLSI guidelines. Results: Out of 459 Samples 365 was 
found to be positive. Acinetobacter sp (44.65%) was the most common isolate followed by Klebsiella 
sp (18.63%), Pseudomonas sp (11.23%), Candida (10.46%), Escherichia Coli (7.94%), COPS 
(3.28%), CONS (2.46%), Enterococci (0.82%), and Citrobacter (0.54%). The gram-negative bacilli 
were mostly sensitive to Tigecycline, Colistin, Imipenem, Meropenem, Amikacin and 
Piperacillin/Tazobactam. Gram positive Cocci were mostly sensitive to Vancomycin, Linezolid and 
Gentamicin. 
Conclusion: The isolation and antimicrobial resistance pattern of the microorganisms is necessary 
for their effective management. Endotracheal intubation is one of the major risk factors in causing 
iatrogenic infections to patients. A local antibiogram for each hospital, based on bacteriological 
patterns and susceptibility is essential to initiate empirical therapy. 
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INTRODUCTION_____________________
Mechanical ventilation is a life-saving procedure for many 
patients in intensive care unit. Patients who are intubated 
and mechanically ventilated are further at a high risk of 
acquiring respiratory infections due to complex interplay 
between the endotracheal tube, host immunity and virulence 
of invading bacteria which may lead to ventilator associated 
pneumonia (VAP).Tracheal colonization of different bacteria 
may be responsible for added or super infections and at the 
same time, increases the risk of mortality1. The etiological 
agents may vary according to the population of patients in 
ICU, duration of hospital stay, pre-existing and prior 
antimicrobial therapy.  
To add to the trouble, the statistical data and evidences from 
research prove that multi drug resistance bacteria are rapidly 

emerging across the world and pose a big challenge to health 
care system. Extensive and non-specific use of broad-
spectrum antibiotics in hospitalized patients has led to both 
increased carriage and the development of multi drug 
resistant strains.2 Multi drug resistance bacteria cause 
serious nosocomial and community acquired infections that 
are hard to eradicate. One must use existing antibiotics 
skillfully and more judiciously. It is difficult to manage these 
infections effectively unless we are armed with adequate and 
good quality data about the antibiotics susceptibility pattern 
of organisms causing respiratory infections among 
mechanically ventilated patients in intensive care unit. To be 
more effective this data has to be region specific and also 
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has to be updated regularly as bacterial susceptibility varies 
with time and space. Unfortunately, such data is scanty, and 
this has led to a wide spread of mortality and morbidity due 
to respiratory infections. Therefore, updated knowledge of 
local epidemiology and susceptibility profile is recommended 
for guiding the clinicians regarding empirical choice of 
antibiotics and should become mandatory along with 
adequate clinical diagnosis and bacterial confirmation.3 
Hence, the study was planned to identify pattern of bacterial 
isolates responsible for respiratory tract infections among 
mechanically ventilated patients at intensive care unit and to 
make their antimicrobial resistance pattern. 
 
Aims & Objectives: 

1. To study the microorganism’s profile in the ICU 
during the study period in endotracheal tube culture. 

2. To study the antibiotics to which these 
microorganisms are susceptible. 

3. To propose a proper empirical antibiotic therapy in 
intubated patients according to prevalence of 
microbiological organisms in ICUs. 

  
METHODS__________________________ 
The prospective study was carried out with the samples of 
endotracheal aspirates and endotracheal tube tip received 
from ICUs in the microbiology laboratory over a period of one 
year (Aug-2014 – Aug-2015). Samples were collected under 
sterile conditions from patients admitted in both medical and 
surgical intensive care unit who were ventilated for at least 
48 hrs. 
Collection of Specimen: 
Endotracheal Aspirate: Sampling was done by introducing a 
catheter aseptically through the endotracheal tube and 
secretions aspirated into a sterile syringe. 
Endo-tracheal tube tip: The endo-tracheal tube tip was cut 
aseptically into a sterile container and sent to the 
Microbiology laboratory. 
Processing of Specimen: 
Endotracheal Aspirate: 
Both 10μl of the specimen and 1 μl of the specimen was 
inoculated in blood agar and MacConkey agar. 
Endotracheal tube tip: The lumen of endotracheal tube tip 
was rinsed with 0.5 ml of sterile normal saline. 10μl of the 
fluid was inoculated on blood agar and MacConkey agar. A 
gram’s stain of the endotracheal secretions / endotracheal 
tube tip fluid was done to assess the number of pus cells and 
the presence of bacteria. A semi quantitative method was 
followed, and plates were incubated overnight at 37°C.13. 
The organisms isolated were identified based on colony 
characteristics on Blood agar and MacConkey agar, Gram's 
stain, Biochemical reactions by using standard 
microbiological techniques. Isolates identified as 
commensals or contaminants were excluded from further 
process. A Kirby-Bauer method was used to test the 
susceptibility of organisms to various antibiotics. As per 
Clinical and Laboratory Standards guideline (2014).4 
 
Antibiotics used: 
Ampicillin/Sulbactam (AS-10/10μg), Cefuroxime (CXM-
30μg), Cefoxitin (CX-30 μg), Ceftriaxone(CTR-
30μg),Vancomycin (VA-30μg), Linezolid (LZ-30μg), 
Piperacillin/Tazobactam (PIT-100/10μg), 
Ceftazidime/Clavulanic acid (CAC-30μg/10μg), 
Cefotaxime/Sulbactam (CFS-5/30μg), Cefepime (CPM-5μg), 

Ceftriaxone (CTR-30μg ),Gentamicin (GEN-10μg), Amikacin 
(AK-30μg), Aztreonam (AT-30μg),Azithromycin- AZM-15 
μg), Ciprofloxacin (CIP-5μg), Levofloxacin-(LE5μg), 
Amoxicillin/Sulbactam (A/S-30μg), Imipenem (IMP-10μg), 
Colistin (CL-10μg), Meropenem (MRP- 10μg), Polymyxin B 
(PB-300U), Tigecycline (E- strip).Zone diameter was 
measured and interpreted as per the Clinical and Laboratory 
Standards Institute(CLSI) guidelines (2014)4. 
 
RESULTS___________________________  
A total of 459 samples were collected from 459 patients 
during the study period of one year. Out of 459, 94 samples 
were either sterile or were polymicrobial growth which were 
not processed further for the study. Among 365, 184 samples 
(50.4%) were of male and rest were of female181 (49.58%). 
The organism isolated were Acinetobacter sp. 163 (44.65%), 
Klebsiella sp 68 (18.63%), Pseudomonas sp 41 (11.23%), 
Escherichia Coli 29 (7.94%), Candida 38 (10.41%), 
Coagulase Positive staphylococcus aureus (COPS)12 
(3.28%), Coagulase Negative Staphylococcus aureus  
(COPS) 9 (2.46%), Enterococci (0.82%), and Citrobacter 02 
(0.54%)  
Acinetobacter was the most resistant of all other isolates. It 
was sensitive to Tigecycline (98.15%), Colistin (96.9%0, 
Meropenem (94.4%), Imipenem (92.02%), followed by 
Amikacin 36.80%, Levofloxacin 30.6%, 
Piperacillin/Tazobactam (25.7%), Ciprofloxacin 25.15%. 
(table-2). 
 
 
Table 1: Micro-organisms isolated and percentage (n=459) 

Micro-organisms % 

Acinetobacter sp 163(44.65%) 

Klebsiella sp 68(18.63%) 

Pseudomonas sp 41(11.23%) 

Candida 38(10.46%) 

Escherichia Coli 29(7.94%) 

Citrobacter 2(0.54%) 

Coagulase Negative Staphylococci (CONS) 9(2.46%) 

Coagulase Positive Staphylococci (COPS) 12(3.28%) 

Enterococci 3(0.82%) 

No growth 94 

Total 459 

 
All isolates of Pseudomonas sp were sensitive to Imipenem 
100%, Meropenem 100%, Tigecycline 100%, Colistin 100%, 
Polymyxin-B 100%, followed by Amikacin 68.2%, 
Piperacillin/ Tazobactam 68.2, Levofloxacin 56.09%. (table-
2). 
All Klebsiella sp were 100% sensitive to Tigecycline and 
Colistin followed by Imipenem 86.76%, Meropenem 88.2%, 
Levofloxacin 23.5%, Amikacin 35.29%, 
Piperacillin/Tazobactam 19.11, Ciprofloxacin 11 (16.17%). 
Other drugs were 7.3% sensitive were highly resistant with 
sensitivity of 7.3% (Ceftazidime/ C.A, Cefotaxime/ 
Sulbactam, Cefepime, Ceftriaxone) (table-2). 
Similarly, all strains of Escherichia Coli were 100% sensitive 
to Tigecycline and Colistin only. Followed by Imipenem 
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89.6%, and Meropenem 89.6%, followed by Amikacin 79.3%, 
Piperacillin/ Tazobactam 68.9%, Levofloxacin 41.3%, 
Ciprofloxacin 34.4% (table-2.) 
Only two isolates of Citrobacter were found which were 100% 
sensitive towards Amikacin, Piperacillin/Tazobactam, 
Imipenem, Tigecycline, Colistin, Meropenem. 
In case of Gram positive bacteria all 12 (3.28%) COPS were 
100% sensitive towards Vancomycin and Linezolid, followed 
by Gentamicin 78%, Fluoroquinolones as 41.6%, followed by 
Amoxicillin/Clavulanic acid and Ampicillin / Sulbactam and 
Cotrimoxazole 33.3%,each , other cephalosporins , 
(Cefuroxime, ceftizoxime, ceftriaxone, cefixime and cefoxitin) 
as 25% sensitive only.(Table-3) 
CONS isolates were 100% sensitive towards Vancomycin 
and Linezolid, followed by Gentamicin 77.7%, Levofloxacin 
55.5% Cotrimoxazole 33.3%) followed by other 
cephalosporins and Ciprofloxacin as 22.2% sensitive. 
(Table-3) 
Enterococci show 100% sensitivity towards Vancomycin, 
Amoxicillin/ C.A, Ampicillin/ Sulbactam and linezolid and 
Gentamicin. 
 
Table- 2 Antibiotic Sensitivity pattern of Gram-negative Clinical 
isolates 

Organism/Antibiotics 
Klebsiella 

sp 
n  = 68 

Acinetobacter 
sp n = 163 

Pseudomonas 
sp 

n  = 41 
Escherichia 
Coli n  = 29 

Citrobacter    
n  = 2 

Amikacin  24(35.29%) 60(36.80%) 28(68.2%) 23(79.3%) 2(100%) 

Piperacillin/Tazobacta
m 13(19.11%) 42(25.7%) 28(68.2%) 20(68.(%) 2(100%) 

Ciprofloxacin 11(16.17%) 41(25.15%) 20(48.7%) 10(34.4%) 0 

Levofloxacin 16(23.5%) 50(30.6%) 23(56.09%) 12(41.3%) 0 

Imipenem 59(86.76%) 150(92.02%) 41(100%) 26(89.6%) 2(100%) 

Tigecycline 68(100%) 160(98.15%) 41(100%) 29(100%) 2(100%) 

Colistin 68(100%) 158(96.9%) 41(100%) 29(100%) 2(100%) 

Meropenem 60(88.2%) 154(94.4%) 41(100%) 26(89.6%) 2(100%) 

Ceftazidime/Clavulanic 
acid 5(7.3%) 0 18(43.9%) 9(31.03%) 0 

Cefotaxime/Sulbactam 5(7.3%) 0 18(43.9%) 9(31.03%) 0 

Cefepime 5(7.3%) 0 18(43.9%) 9(31.03%) 0 

Ceftriaxone 5(7.3%) 0 18(43.9%) 7(24.13%) 0 

Polymixin-B ND ND 41(100%) ND ND 

Ampicillin/ Sulbactam ND ND ND 11(37.9%) ND 

 
 

DISCUSSION________________________ 
To prevent or combat respiratory failure, life- saving 
procedures are done on emerging or elective basis such as 
endotracheal intubation and mechanical ventilation. Many 
clinical conditions warrant need for ventilated support like life 
threatening infections, sepsis in acute respiratory distress 
syndrome, neurological dysfunction due to poisoning drug 
toxicity, cerebrovascular accidents, traumas and others. 
Mechanical Ventilation helps to prevent deaths due to 
respiratory failure but on the other hand it possess great 
threat, by host immune response and infectious organisms 
that lead to life threatening lung infection.5 Mechanically 
ventilated and tracheotraumatized patients are colonized 
with bacteria of either endogenous or exogenous origin 
which might end up in Vat or VAP.6 Healthcare associated 
infections continue to be a major cause of patient morbidity 
and mortality in ICUs. 

The various organisms were isolated and cultured from these 
samples and their susceptibility testing was done according 
to clinical and Laboratory standard Institute guidelines 
(CLSI)4 with the intention of assessing the discriminative 
prevalence of various common bacteria and to identify the 
local prevalent antibiotic response against the detected 
pathogens. 
 
 
 

Table-3 Antibiotic susceptibility pattern of Gram-positive clinical 
isolates 

Antibiotics COPS CONS Enterococci 

Total Strains n = 12 n = 9 n = 3 

Gentamicin 9(78%) 7 (77.77%) 3(100%) 

Cefuroxime 3(25%) 2(22.2%) 0 

Ceftozoxime 3(25%) 2(22.2%) 0 

Ceftriaxone 3(25%) 2(22.2%) 0 

Cefixime 3(25%) 2(22.2%) 0 

Vancomycin 12(100%) 9(100%) 3(100%) 

Azithromycin 3(25%) 2(22.2%) 0 

Amoxcillin +Calvulanic Acid 4(33.3%) 2(22.2%) 3 (100%) 

Ampicillin/Sulbactam 4(33.3%) 2(22.2%) 3 (100%) 

Ciprofloxacin 5(41.6%) 2(22.2%) 0 

Levofloxacin 5(41.6%) 5(55.5%) 0 

Cotrimoxazole 4(33.3%) 3(33.3%) 0 

Linezolid 12(100%) 9(100%) 3(100%) 

Cefoxitin 3(25%) 2(22.2%) 0 

Penicillin 2(22.2%) 5(55.5%) 0 

 
 
Our study showed 80% growth from endotracheal aspirates 
which are concurrent with the study of Bhaskar Thakuria et 
al7. who has reported 85% growth and V.R. Rathod et al8 who 
also has also reported 85% of endotracheal aspirate growth. 
Another study of Santosh Khanal et al9 Ada Siler Junior et 
al.10 and Koirala et al11have variable growth rate of (78-92%). 
Another Study by Kartik S.L. et. al.12 gave a lower growth rate 
of 70.07%. 
As far as the bacterial profile is concerned out of 365 isolates, 
303 (83.47%) were gram negative bacterial isolates (GNB) 
and only 22 (6.06%) were GPC, similar findings has been 
quoted by V.S. Rathod et al8 in which 80% were GNB, 20% 
were GPC. Our study correlates with many studies and 
particularly as shown in one systemic review article by 
Yaseena Arabi et al13 were GNB range from 41 to 92%, GPC 
between 6-58%. In our study 38 (10.41%) isolates were 
fungus whose DST was not followed as our aim of study was 
to chart out antibiotic susceptibility profile of the bacterial 
isolates only. 
In our study bacterial isolates identified are Acinetobacter sp. 
44.65%, Klebsiella sp 18.63%, Pseudomonas sp. 11.23%, 
Escherichia Coli 7.94%, Citrobacter 0.54%,. Similar findings 
were reported by Priya Santharam et. al.14 Acinetobacter 
followed Pseudomonas, klebsiella pneumonia. Non 
fermenter gram negative bacilli, Escherichia Coli and then 
Citrbacter. Our study also coincides with study conducted by 
N. Shanmuga vadivoo et. al.15 that Acinetobacter has over 
taken the pathogenic role in ventilated patients.  



www.iabcr.org                                                                     Jani MV, et al.: Antimicrobial Resistance Pattern of Bacterial Isolates from Endotracheal Aspirate 
 

International Archives of BioMedical And Clinical Research                                                                             Vol 5 | Issue 2 | April – June 2019 31 

 

V.S. rathod et al8 quoted Klebsiella pneumonia as the most 
common isolate followed by pseudomonas aeriginosa and 
Acinetocabter baumannii, in his study which coincides with 
vadivoo et al15 which reported Klebsiella followed by 
Acinetobacter and Pseudomonas. Also, Shilpi Dhakar et. 
al.16 detected Klebsiella as most common pathogen followed 
by Pseudomonas, staphylococcus, Acinetobacter and 
Escherichia Coli with small number of enterobacter, and 
streptococcus. Such contrast can be due to discriminative 
prevalence due to the change in the demographic region of 
all studies conducted. 
Among GPC, in our study 3.28% were COPS, 2.46% CONS 
and 0.821% were Enterococci isolates which is in similarity 
to the findings of V.S. Rathod et al 8 were GPC contributed 
to 6% among micro-organisms isolates. Priya Santharam et 
al14 figured out 8% Staphylococcus aureus and were as Dipti 
Chandra et. al.17 also reported 8.82% of Staphylococcus 
aureus. 
In our study Acinetobacter was found to be the most 
predominant bacteria which shows high resistance towards 
penicillin, cephalosporins (ceftazidime and cefepime), 
intermediate sensitivity for aminoglycoside (Amikacin as 
36.80%) followed by fluoroquinolones (Ciprofloxacin and 
Levofloxacin). Acinetobacter sp were highly sensitive 
towards carbapenems (Imipenem 92.02%, Meropenem 
94.4%) followed by Colistin 96.9% and Tigecycline 98.15%. 
40 (24.53%) strains of Acinetobacter sp was multidrug 
resistant. 
Sensitivity pattern of Klebsiella sp. shows high resistance 
towards cephalosporins. Intermediate sensitivity towards 
Amikacin 35.29%, 23.5% for levofloxacin and 16.17% for 
Ciprofloxacin. Carbapenems shows 88.2% sensitivity. Most 
sensitive drugs against Klebsiella sp were Tigecycline and 
Colistin as 100% each. 44(64.70%) strains of Klebsiella sp 
were multi drug resistant18 
In our study Pseudomonas sp shows high sensitivity pattern 
towards Tigecycline 100%, Colistin 100%, Meropenem 
100%, Imipenem 100%, Polymixin B 100%, followed by 
Amikacin 68.2%, and combination Piperacillin/ Tazobactam 
68.2%. Cephalosporins gave 43.9% sensitivity for 
pseudomonas. Flouroquinolones were also intermediate 
sensitive for Pseudomonas (Levofloxacin 56.09% and 
Ciprofloxacin 48.70 %.) 
Tigecycline and Colistin were 100% sensitive for Eschericha 
Coli followed by Carbapenems (Imipenem and Meropenem 
89.6% each). Amikacin has also significant sensitivity pattern 
for Escherichia Coli 79.3% followed by combination of 
Piperacillin/Tazobactam. Levofloxacin has lesser senstivity 
41.3% and Ciprofloxacin 34.4%. All specimens show a great 
resistance towards cephalosporins with a sensitivity pattern 
of 24.13%. 
Few species of Citrobacter were isolated which were highly 
sensitive towards Amikacin, Piperacillin /Tazobactam, 
Imipenem, Meropenem, Colistin, Tigecycline as 100% 
sensitive. But all were resistant towards flouroquinolones and 
cephalosporins. 
In case of COPS, CONS and Enterococci all isolates were 
found 100% sensitive towards Vancomycin and Linizolid 
followed by Gentamicin,(78%) Flouroquinolones 41.6%,  
combination of Amoxicillin/C.A 33.3% /22.2% respectively 
and Ampicillin /Sulbactam 33.2%/ 22.2% respectively. 9 
(75%) strains were identified as Methicillin resistant 
Staphylococcus aureus. Gram positive organisms of E.T. 

aspirates in our ICU set up were mostly resistant to penicillin 
derivatives and cephalosporins. 
 
 

CONCLUSION_______________________ 
The study reveals that the antibiotic susceptibility pattern 
varies across region and timeline and hence studies 
examining the local susceptibility pattern should be carried 
out at every centre. Endotracheal Intubation is a major risk 
factor in causing iatrogenic infections to patient which leads 
to an increase in the morbidity and mortality. Our study 
reported a high percentage resistance among gram negative 
bacilli to cephalosporins. Aminoglycosides (Amikacin), and a 
combination of Piperacillin/Tazobactam were found to be 
moderately effective. Carbapenems, Colistin and Tigecycline 
were found to be most effective drug of choice. 
For gram positive bacterial isolates shows significantly high 
resistance for penicillin and cephalosporin. 75% MRSA 
strains were also indentified. Vancomycin and linezolid were 
found to be most sensitive followed by Aminoglycoside 
(Gentamicin). 
From present study we have concluded that analyzing the 
E.T aspirate was important as the sensitivity to the antibiotic 
obtained, is an alarming factor for efficacious and judicious 
use for antibiotics. This study will help us in implementing 
different antibiotics prophylactically with regard to the 
commonly obtained sensitivity pattern. 
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ABSTRACT 
Background: Hepatitis B infection is a major global health problem. The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV infection either acute or chronic. The seroprevalence of 
Hepatitis B surface antigen among general population attending OPD at a tertiary care hospital is useful in 
assessing true nature of problem, which can help to estimate the magnitude of HBV infection and aid in devising 
preventive measures. The aim of the study was to determine the seroprevalence of Hepatitis B infection among 
OPD patients attending a tertiary care hospital. Methods: Data from Dec 2015- April-2017 for OPD patients 
underwent HBsAg screening were collected and analysed. Results: A total number of 3891 patients were 
screened for HBsAg among them 1731 (44.48%) were males and 2160 (55.51%) were females. The 
seroprevalence of HBsAg in total OPD patients was 90(2.31%), was higher in males 46(2.65%) as compared to 
females 44(2.03%). The highest seroprevalence was found in 60-71 (4%) age group. Conclusions: The 
seroprevalence of Hepatitis B positive cases was 2.31% among OPD patients. Also, the rising seroprevalence 
rates of hepatitis B in males need urgent attention. 
 
Key words: HBsAg, seroprevalence, OPD patients, tertiary care hospital 
 

INTRODUCTION

About 30% of the world population has serological 
evidence of current or past infection with hepatitis B virus. 
It is known to be the 10th leading cause of death and HBV 
related hepatocellular carcinoma is the 5th most frequent 
cancer worldwide.[1] About 2 billion people (or 30% of 
world population) worldwide have serological evidence of 
current or past HBV infection, and an estimated 350 
million people harbor chronic infection2. India has been 
placed into the intermediate zone of prevalence of hepatitis 
B (2-7% prevalence rate by WHO).[2] Indian population 
forms the second largest global pool of chronic HBV 

infections and the number of HBV carriers in India is 
estimated to be 50 million.[3] The virus is transmitted by 
either per-cutaneous or mucous membrane contact with 
infected blood or other body fluid and is found in highest 
concentrations in blood and serous exudates. The primary 
routes of transmission are peri-natal, early childhood 
exposure, sexual contact, and per cutaneous exposure to 
blood or body fluids (i.e. injections, needle stick, blood 
transfusion). The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV 
infection, either acute or chronic.[4] 
A large population of patients suffering from hepatitis B 
may be asymptomatic and can transit the disease to healthy 
population. The patients presenting to the OPDs of a 
hospital are generally those seeking treatment for mostly 
community acquired ailments hence the estimation of 
seroprevalence of hepatitis B surface antigen in such 
patients can be considered as a surrogate marker to 
represent the dynamics of virus transmission in the 
community. Studies have been conducted to estimate the 
prevalence of hepatitis B virus in selected group of people 
with higher risk factors such as blood donors, pregnant 
women, drug addicts and patients with liver disorders. 
However, there is paucity of information in India on 
prevalence of HBV infection among general population. 
That is why a prevalence based study of patients at a 
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tertiary care teaching hospital is helpful in assessing true 
nature of problem in the community, which can help in 
assessing the magnitude of HBV infection and aid in 
devising preventive measures. 
Community based seroprevalence studies are difficult to 
conduct in a developing country like India, because of 
socioeconomic hurdles and logistics difficulties. More than 
one half ambulatory and two- thirds outpatients care are 
catered by private health care in India.[5] 
A private tertiary teaching hospital catering to the needs of 
a large population thus represents an important center for 
serological surveys. Also, the available data at Rajasthan 
state level on the seroprevalence and distribution of this 
blood borne pathogen is limited. 
It was against the above backdrop that the present study 
was undertaken to estimate the seroprevalence of Hepatitis 
B viral infection among OPD patients attending tertiary 
care hospital.   
 

METHODS 
The present study is a prospective hospital based study 
conducted in the department of Microbiology, at Ananta 
Institute of Medical Sciences & Research Center, 
Rajsamand from December 2015 to April 2017. A total of 
3891 blood samples were collected from patients attending 
different OPDs, for whom HBsAg detection was sought 
after a written consent. For the evaluation of HBsAg, a one-
step rapid immunochromatographic Assay (ICA) was used. 
The qualitative detection of HBsAg was determined using a 
rapid Card (Hepacard-Biomed industries). The ICA are 
rapid and sensitive methods for detecting HBsAg. They are 
economical and do not require special instrumentation for 
analysis and have been recommended for use in clinical 
microbiology laboratories.[6] Immnunochromatoghraphic 
Assay has high sensitivity and specificity.[7] The reactive 
samples were retested in duplicates with fresh blood 
samples, if found reactive were considered as reactive.  
 

RESULTS  
We report here a study to assess the epidemiology of HBV 
prevalence among the OPD patients attending a tertiary 
care hospital of Rajsamand (Rajasthan). 
A total of 3891 serum samples were processed for HBsAg 
detection over a period of 12 months, among them 1731 
(44.48%) were male and 2160 (55.51%) were female. 
Table 2 shows age and sex distribution of hospital based 
population.  The seroprevalence of HBsAg was 90 (2.31%). 
It was higher in males 46 (2.65%) as compared to females 
44 (2.03%). The highest seroprevalence was found to be 
among 61-70 age groups which were (4%). The highest 
seroprevalence among HBsAg positive male was found in 
61-70 age group which was 5.47% and among females 
were in age group 41-50 which was 3.71. 
 

DISCUSSION 
The seroprevalence of HBsAg in the present study was 
found to be 2.31%. India has been placed into the 
intermediate zone of prevalence of hepatitis B (2-7%) so 
present study findings correspond to it. HBV prevalence 

among the hospital based population at Karad, Maharashtra 
in a tertiary care hospital by Patil et al 2016,[8] the 
seroprevalence of HBsAg was found to be 2.25%. A study 
conducted by Tripathi P.c. et al 2015[9] seroprevalence of 
hepatitis B surface antigen at a tertiary care center in 
Telangna was 1.69%. Samtha P et al 2014[10] in their 
hospital based population at Guntur Andhra Pradesh 
reported prevalence of hepatitis B surface antigen was 
2.4%, which approximately coincides with our study. 
Quadri S.A. at al 2013[11] reported the prevalence of 
HBsAg to be 1.63%, in a hospital based study at Bijapur, 
Karnataka. A recent study conducted in Rajasthan by Payal 
Mathur et al 2016[12] at a tertiary care teaching hospital 
situated at district Ajmer, the seroprevalence of HBsAg 
was found to be 0.94% only. Another hospital based 
population study conducted by Smita Sood 2013[13] at 
Jaipur district of Rajasthan at a superspeciality private 
hospital among OPD attendees, the prevalence of hepatitis 
B surface antigen was observed to be 1.73%. There are 
several studies conducted on seroprevalence of HBsAg in 
India. The point of hepatitis B in non-tribal population is 
3.07% and among the tribal population is 11.85%. Batham 
A et al in their review of 54 studies on seroprevalence of 
HBsAg was observed 2.4% in non-tribal population and 
15.9% among tribal population. Another review of hepatitis 
B prevalence in India by Lodha et al has conducted that it is 
in between 1-2%14. High prevalence of HBsAg (between 2-
7%) has been reported in the past, and a community based 
study carried out in Tamil Nadu reported the prevalence of 
HBsAg was 5.7%.[15] Another study conducted in Sarkhet 
Valley, HBsAg prevalence rate was found to be 8.8% in the 
hospital patients.[16] The prevalence of HBsAg in patients 
attending surgical OPD at Fauji Foundation hospital, 
Rawalpindi, Pakistan has been reported as 2.28%.[17]  
Seroprevalence of Hepatitis B was 2.11% to3.53%18, 19 in 
Rawalpindi, and 4% from Jamshoro (Sindh).[20] Very Low 
prevalence rate of HBsAg also has been observed in few 
studies Smita Sood and Shirish Malvankar 2010[21] in a 
study of HBsAg prevalence in hospital based population 
was noted to be 0.87%. The relative low prevalence in their 
study could be due to the fact that it was conducted in a 
private hospital catering usually to economically privileged 
class patients. Another low prevalence of 0.62% has been 
reported among blood donors from coastal Karnataka.[22] 
 

Table-1 Gender Distribution of HBsAg Positive Patients 
Gender No. of sera 

tested 
HBsAg positive 

sera 
Percentage 

Male 1731 46 2.65 
Female 2160 44 2.03 
 

Prevalence of Hepatitis B varies from country to country 
and depends upon a complex mixture of behavioural, 
environmental and host factors. In general, it is lowest in 
countries or areas with high standards of living (eg. 
Australia, North America, North Europe) and Highest in 
countries or area where socioeconomic level is lower (eg. 
China, South-East Asia, South America)[23] Most of the 
studies have reported high prevalence of HBsAg in males 
as compared to females, which is also true in our study.  
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Table -2 Age and Sex distribution of OPD patients with hepatitis B seropositivity 

Age Group Male Female 
HBsAg (+) 

Male % 
HBsAg (+) 
Female% 

Total Patients 
Tested HBsAg (+)% 

0-10 36 18 0(0%) 0(0%) 54 0(0%) 
11-20 80 74 2(2.5%) 0(0%) 154 2(1.29%) 
21-30 338 739 8(2.36%) 8(1.08%) 1077 16(1.48%) 
31-40 392 588 8(2.04%) 14(2.38%) 980 22(2.24%) 
41-50 315 296 10(3.17%) 11(3.71%) 611 21(3.43%) 
51-60 352 234 9(2.55%) 8(3.41%) 586 17(2.90%) 
61-70 146 129 8(5.47%) 3(2.32%) 275 11(4%) 

Above 71 72 82 1(1.38%) 0(0%) 154 1(0.64%) 

Total 
1731 

44.48% 
2160 

55.51% 
46 

2.65% 
44 

(2.03%) 
3891 

90 
(2.31%) 

 
Smita sood and Shirish Malvankar have reported the 
prevalence to be 1.04% and 0.58%in males and females 
respectively.[21] Tripathi et al reported HBsAg prevalence 
in males 1.97% and in 1.28% females, Payal Mathur et al 
reported 1.12% in males and 0.7% in female, Samtha et al 
reported males 2.5% and 1.13% in females. There has been 
no plausible explanation for the higher rates in males in the 
general population but probably due to the higher exposure 
to occupational HBV, and also probably because females 
clear the HBV more efficiently as compared to males. In 
the present study, highest prevalence was found to be 
among 61-70 yrs age group i.e 4% followed by 41-50 i.e. 
3.43% and 51-60 age group with 2.90%. Quadari et al 
reported relatively higher percentage of subjects in 6th, 3rd, 
and 2nd decade of life respectively were found with HBsAg 
in their sera. Smita Sood and Shirish Malvankar reported 
highest prevalence among 2nd, 5th and elderly patients. Patil 
et al reported highest HBsAg prevalence among 51-60 yrs 
age group (5.24%) in both males (5.51%) and females 
(4.78%). A community based study carried out in Tamil 
Nadu reported that age specific prevalence for the overall 
exposure to HBV, HBsAg, HBeAg was not significantly 
different in different age group.[24] In another population 
studies, conducted on blood donors the HBsAg carrier rate 
is observed to increased directly with age up to a peak and 
then to decline among the older age group.[25] 
 

CONCLUSION 
Present study reported Seroprevalence of HBsAg as well as 
its age and sex wise distribution, our study highlights HBV 
infection rate in this part of the country and shall provide 
reference to future studies on the epidemiology of HBV 
infection, to understand and assess the magnitude of 
disease in a community and for its control and prevention. 
This study also shows that the ever rising Seroprevalence 
rates of hepatitis B among the males, is a cause of alarm in 
the country which also should be taken into consideration. 
Permission obtained from Institution Ethics Committee. 
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ABSTRACT 
Background: Hepatitis B infection is a major global health problem. The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV infection either acute or chronic. The seroprevalence of 
Hepatitis B surface antigen among general population attending OPD at a tertiary care hospital is useful in 
assessing true nature of problem, which can help to estimate the magnitude of HBV infection and aid in devising 
preventive measures. The aim of the study was to determine the seroprevalence of Hepatitis B infection among 
OPD patients attending a tertiary care hospital. Methods: Data from Dec 2015- April-2017 for OPD patients 
underwent HBsAg screening were collected and analysed. Results: A total number of 3891 patients were 
screened for HBsAg among them 1731 (44.48%) were males and 2160 (55.51%) were females. The 
seroprevalence of HBsAg in total OPD patients was 90(2.31%), was higher in males 46(2.65%) as compared to 
females 44(2.03%). The highest seroprevalence was found in 60-71 (4%) age group. Conclusions: The 
seroprevalence of Hepatitis B positive cases was 2.31% among OPD patients. Also, the rising seroprevalence 
rates of hepatitis B in males need urgent attention. 
 
Key words: HBsAg, seroprevalence, OPD patients, tertiary care hospital 
 

INTRODUCTION

About 30% of the world population has serological 
evidence of current or past infection with hepatitis B virus. 
It is known to be the 10th leading cause of death and HBV 
related hepatocellular carcinoma is the 5th most frequent 
cancer worldwide.[1] About 2 billion people (or 30% of 
world population) worldwide have serological evidence of 
current or past HBV infection, and an estimated 350 
million people harbor chronic infection2. India has been 
placed into the intermediate zone of prevalence of hepatitis 
B (2-7% prevalence rate by WHO).[2] Indian population 
forms the second largest global pool of chronic HBV 

infections and the number of HBV carriers in India is 
estimated to be 50 million.[3] The virus is transmitted by 
either per-cutaneous or mucous membrane contact with 
infected blood or other body fluid and is found in highest 
concentrations in blood and serous exudates. The primary 
routes of transmission are peri-natal, early childhood 
exposure, sexual contact, and per cutaneous exposure to 
blood or body fluids (i.e. injections, needle stick, blood 
transfusion). The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV 
infection, either acute or chronic.[4] 
A large population of patients suffering from hepatitis B 
may be asymptomatic and can transit the disease to healthy 
population. The patients presenting to the OPDs of a 
hospital are generally those seeking treatment for mostly 
community acquired ailments hence the estimation of 
seroprevalence of hepatitis B surface antigen in such 
patients can be considered as a surrogate marker to 
represent the dynamics of virus transmission in the 
community. Studies have been conducted to estimate the 
prevalence of hepatitis B virus in selected group of people 
with higher risk factors such as blood donors, pregnant 
women, drug addicts and patients with liver disorders. 
However, there is paucity of information in India on 
prevalence of HBV infection among general population. 
That is why a prevalence based study of patients at a 
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tertiary care teaching hospital is helpful in assessing true 
nature of problem in the community, which can help in 
assessing the magnitude of HBV infection and aid in 
devising preventive measures. 
Community based seroprevalence studies are difficult to 
conduct in a developing country like India, because of 
socioeconomic hurdles and logistics difficulties. More than 
one half ambulatory and two- thirds outpatients care are 
catered by private health care in India.[5] 
A private tertiary teaching hospital catering to the needs of 
a large population thus represents an important center for 
serological surveys. Also, the available data at Rajasthan 
state level on the seroprevalence and distribution of this 
blood borne pathogen is limited. 
It was against the above backdrop that the present study 
was undertaken to estimate the seroprevalence of Hepatitis 
B viral infection among OPD patients attending tertiary 
care hospital.   
 

METHODS 
The present study is a prospective hospital based study 
conducted in the department of Microbiology, at Ananta 
Institute of Medical Sciences & Research Center, 
Rajsamand from December 2015 to April 2017. A total of 
3891 blood samples were collected from patients attending 
different OPDs, for whom HBsAg detection was sought 
after a written consent. For the evaluation of HBsAg, a one-
step rapid immunochromatographic Assay (ICA) was used. 
The qualitative detection of HBsAg was determined using a 
rapid Card (Hepacard-Biomed industries). The ICA are 
rapid and sensitive methods for detecting HBsAg. They are 
economical and do not require special instrumentation for 
analysis and have been recommended for use in clinical 
microbiology laboratories.[6] Immnunochromatoghraphic 
Assay has high sensitivity and specificity.[7] The reactive 
samples were retested in duplicates with fresh blood 
samples, if found reactive were considered as reactive.  
 

RESULTS  
We report here a study to assess the epidemiology of HBV 
prevalence among the OPD patients attending a tertiary 
care hospital of Rajsamand (Rajasthan). 
A total of 3891 serum samples were processed for HBsAg 
detection over a period of 12 months, among them 1731 
(44.48%) were male and 2160 (55.51%) were female. 
Table 2 shows age and sex distribution of hospital based 
population.  The seroprevalence of HBsAg was 90 (2.31%). 
It was higher in males 46 (2.65%) as compared to females 
44 (2.03%). The highest seroprevalence was found to be 
among 61-70 age groups which were (4%). The highest 
seroprevalence among HBsAg positive male was found in 
61-70 age group which was 5.47% and among females 
were in age group 41-50 which was 3.71. 
 

DISCUSSION 
The seroprevalence of HBsAg in the present study was 
found to be 2.31%. India has been placed into the 
intermediate zone of prevalence of hepatitis B (2-7%) so 
present study findings correspond to it. HBV prevalence 

among the hospital based population at Karad, Maharashtra 
in a tertiary care hospital by Patil et al 2016,[8] the 
seroprevalence of HBsAg was found to be 2.25%. A study 
conducted by Tripathi P.c. et al 2015[9] seroprevalence of 
hepatitis B surface antigen at a tertiary care center in 
Telangna was 1.69%. Samtha P et al 2014[10] in their 
hospital based population at Guntur Andhra Pradesh 
reported prevalence of hepatitis B surface antigen was 
2.4%, which approximately coincides with our study. 
Quadri S.A. at al 2013[11] reported the prevalence of 
HBsAg to be 1.63%, in a hospital based study at Bijapur, 
Karnataka. A recent study conducted in Rajasthan by Payal 
Mathur et al 2016[12] at a tertiary care teaching hospital 
situated at district Ajmer, the seroprevalence of HBsAg 
was found to be 0.94% only. Another hospital based 
population study conducted by Smita Sood 2013[13] at 
Jaipur district of Rajasthan at a superspeciality private 
hospital among OPD attendees, the prevalence of hepatitis 
B surface antigen was observed to be 1.73%. There are 
several studies conducted on seroprevalence of HBsAg in 
India. The point of hepatitis B in non-tribal population is 
3.07% and among the tribal population is 11.85%. Batham 
A et al in their review of 54 studies on seroprevalence of 
HBsAg was observed 2.4% in non-tribal population and 
15.9% among tribal population. Another review of hepatitis 
B prevalence in India by Lodha et al has conducted that it is 
in between 1-2%14. High prevalence of HBsAg (between 2-
7%) has been reported in the past, and a community based 
study carried out in Tamil Nadu reported the prevalence of 
HBsAg was 5.7%.[15] Another study conducted in Sarkhet 
Valley, HBsAg prevalence rate was found to be 8.8% in the 
hospital patients.[16] The prevalence of HBsAg in patients 
attending surgical OPD at Fauji Foundation hospital, 
Rawalpindi, Pakistan has been reported as 2.28%.[17]  
Seroprevalence of Hepatitis B was 2.11% to3.53%18, 19 in 
Rawalpindi, and 4% from Jamshoro (Sindh).[20] Very Low 
prevalence rate of HBsAg also has been observed in few 
studies Smita Sood and Shirish Malvankar 2010[21] in a 
study of HBsAg prevalence in hospital based population 
was noted to be 0.87%. The relative low prevalence in their 
study could be due to the fact that it was conducted in a 
private hospital catering usually to economically privileged 
class patients. Another low prevalence of 0.62% has been 
reported among blood donors from coastal Karnataka.[22] 
 

Table-1 Gender Distribution of HBsAg Positive Patients 
Gender No. of sera 

tested 
HBsAg positive 

sera 
Percentage 

Male 1731 46 2.65 
Female 2160 44 2.03 
 

Prevalence of Hepatitis B varies from country to country 
and depends upon a complex mixture of behavioural, 
environmental and host factors. In general, it is lowest in 
countries or areas with high standards of living (eg. 
Australia, North America, North Europe) and Highest in 
countries or area where socioeconomic level is lower (eg. 
China, South-East Asia, South America)[23] Most of the 
studies have reported high prevalence of HBsAg in males 
as compared to females, which is also true in our study.  
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Table -2 Age and Sex distribution of OPD patients with hepatitis B seropositivity 

Age Group Male Female 
HBsAg (+) 

Male % 
HBsAg (+) 
Female% 

Total Patients 
Tested HBsAg (+)% 

0-10 36 18 0(0%) 0(0%) 54 0(0%) 
11-20 80 74 2(2.5%) 0(0%) 154 2(1.29%) 
21-30 338 739 8(2.36%) 8(1.08%) 1077 16(1.48%) 
31-40 392 588 8(2.04%) 14(2.38%) 980 22(2.24%) 
41-50 315 296 10(3.17%) 11(3.71%) 611 21(3.43%) 
51-60 352 234 9(2.55%) 8(3.41%) 586 17(2.90%) 
61-70 146 129 8(5.47%) 3(2.32%) 275 11(4%) 

Above 71 72 82 1(1.38%) 0(0%) 154 1(0.64%) 

Total 
1731 

44.48% 
2160 

55.51% 
46 

2.65% 
44 

(2.03%) 
3891 

90 
(2.31%) 

 
Smita sood and Shirish Malvankar have reported the 
prevalence to be 1.04% and 0.58%in males and females 
respectively.[21] Tripathi et al reported HBsAg prevalence 
in males 1.97% and in 1.28% females, Payal Mathur et al 
reported 1.12% in males and 0.7% in female, Samtha et al 
reported males 2.5% and 1.13% in females. There has been 
no plausible explanation for the higher rates in males in the 
general population but probably due to the higher exposure 
to occupational HBV, and also probably because females 
clear the HBV more efficiently as compared to males. In 
the present study, highest prevalence was found to be 
among 61-70 yrs age group i.e 4% followed by 41-50 i.e. 
3.43% and 51-60 age group with 2.90%. Quadari et al 
reported relatively higher percentage of subjects in 6th, 3rd, 
and 2nd decade of life respectively were found with HBsAg 
in their sera. Smita Sood and Shirish Malvankar reported 
highest prevalence among 2nd, 5th and elderly patients. Patil 
et al reported highest HBsAg prevalence among 51-60 yrs 
age group (5.24%) in both males (5.51%) and females 
(4.78%). A community based study carried out in Tamil 
Nadu reported that age specific prevalence for the overall 
exposure to HBV, HBsAg, HBeAg was not significantly 
different in different age group.[24] In another population 
studies, conducted on blood donors the HBsAg carrier rate 
is observed to increased directly with age up to a peak and 
then to decline among the older age group.[25] 
 

CONCLUSION 
Present study reported Seroprevalence of HBsAg as well as 
its age and sex wise distribution, our study highlights HBV 
infection rate in this part of the country and shall provide 
reference to future studies on the epidemiology of HBV 
infection, to understand and assess the magnitude of 
disease in a community and for its control and prevention. 
This study also shows that the ever rising Seroprevalence 
rates of hepatitis B among the males, is a cause of alarm in 
the country which also should be taken into consideration. 
Permission obtained from Institution Ethics Committee. 
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ABSTRACT 
Background: Hepatitis B infection is a major global health problem. The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV infection either acute or chronic. The seroprevalence of 
Hepatitis B surface antigen among general population attending OPD at a tertiary care hospital is useful in 
assessing true nature of problem, which can help to estimate the magnitude of HBV infection and aid in devising 
preventive measures. The aim of the study was to determine the seroprevalence of Hepatitis B infection among 
OPD patients attending a tertiary care hospital. Methods: Data from Dec 2015- April-2017 for OPD patients 
underwent HBsAg screening were collected and analysed. Results: A total number of 3891 patients were 
screened for HBsAg among them 1731 (44.48%) were males and 2160 (55.51%) were females. The 
seroprevalence of HBsAg in total OPD patients was 90(2.31%), was higher in males 46(2.65%) as compared to 
females 44(2.03%). The highest seroprevalence was found in 60-71 (4%) age group. Conclusions: The 
seroprevalence of Hepatitis B positive cases was 2.31% among OPD patients. Also, the rising seroprevalence 
rates of hepatitis B in males need urgent attention. 
 
Key words: HBsAg, seroprevalence, OPD patients, tertiary care hospital 
 

INTRODUCTION

About 30% of the world population has serological 
evidence of current or past infection with hepatitis B virus. 
It is known to be the 10th leading cause of death and HBV 
related hepatocellular carcinoma is the 5th most frequent 
cancer worldwide.[1] About 2 billion people (or 30% of 
world population) worldwide have serological evidence of 
current or past HBV infection, and an estimated 350 
million people harbor chronic infection2. India has been 
placed into the intermediate zone of prevalence of hepatitis 
B (2-7% prevalence rate by WHO).[2] Indian population 
forms the second largest global pool of chronic HBV 

infections and the number of HBV carriers in India is 
estimated to be 50 million.[3] The virus is transmitted by 
either per-cutaneous or mucous membrane contact with 
infected blood or other body fluid and is found in highest 
concentrations in blood and serous exudates. The primary 
routes of transmission are peri-natal, early childhood 
exposure, sexual contact, and per cutaneous exposure to 
blood or body fluids (i.e. injections, needle stick, blood 
transfusion). The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV 
infection, either acute or chronic.[4] 
A large population of patients suffering from hepatitis B 
may be asymptomatic and can transit the disease to healthy 
population. The patients presenting to the OPDs of a 
hospital are generally those seeking treatment for mostly 
community acquired ailments hence the estimation of 
seroprevalence of hepatitis B surface antigen in such 
patients can be considered as a surrogate marker to 
represent the dynamics of virus transmission in the 
community. Studies have been conducted to estimate the 
prevalence of hepatitis B virus in selected group of people 
with higher risk factors such as blood donors, pregnant 
women, drug addicts and patients with liver disorders. 
However, there is paucity of information in India on 
prevalence of HBV infection among general population. 
That is why a prevalence based study of patients at a 
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tertiary care teaching hospital is helpful in assessing true 
nature of problem in the community, which can help in 
assessing the magnitude of HBV infection and aid in 
devising preventive measures. 
Community based seroprevalence studies are difficult to 
conduct in a developing country like India, because of 
socioeconomic hurdles and logistics difficulties. More than 
one half ambulatory and two- thirds outpatients care are 
catered by private health care in India.[5] 
A private tertiary teaching hospital catering to the needs of 
a large population thus represents an important center for 
serological surveys. Also, the available data at Rajasthan 
state level on the seroprevalence and distribution of this 
blood borne pathogen is limited. 
It was against the above backdrop that the present study 
was undertaken to estimate the seroprevalence of Hepatitis 
B viral infection among OPD patients attending tertiary 
care hospital.   
 

METHODS 
The present study is a prospective hospital based study 
conducted in the department of Microbiology, at Ananta 
Institute of Medical Sciences & Research Center, 
Rajsamand from December 2015 to April 2017. A total of 
3891 blood samples were collected from patients attending 
different OPDs, for whom HBsAg detection was sought 
after a written consent. For the evaluation of HBsAg, a one-
step rapid immunochromatographic Assay (ICA) was used. 
The qualitative detection of HBsAg was determined using a 
rapid Card (Hepacard-Biomed industries). The ICA are 
rapid and sensitive methods for detecting HBsAg. They are 
economical and do not require special instrumentation for 
analysis and have been recommended for use in clinical 
microbiology laboratories.[6] Immnunochromatoghraphic 
Assay has high sensitivity and specificity.[7] The reactive 
samples were retested in duplicates with fresh blood 
samples, if found reactive were considered as reactive.  
 

RESULTS  
We report here a study to assess the epidemiology of HBV 
prevalence among the OPD patients attending a tertiary 
care hospital of Rajsamand (Rajasthan). 
A total of 3891 serum samples were processed for HBsAg 
detection over a period of 12 months, among them 1731 
(44.48%) were male and 2160 (55.51%) were female. 
Table 2 shows age and sex distribution of hospital based 
population.  The seroprevalence of HBsAg was 90 (2.31%). 
It was higher in males 46 (2.65%) as compared to females 
44 (2.03%). The highest seroprevalence was found to be 
among 61-70 age groups which were (4%). The highest 
seroprevalence among HBsAg positive male was found in 
61-70 age group which was 5.47% and among females 
were in age group 41-50 which was 3.71. 
 

DISCUSSION 
The seroprevalence of HBsAg in the present study was 
found to be 2.31%. India has been placed into the 
intermediate zone of prevalence of hepatitis B (2-7%) so 
present study findings correspond to it. HBV prevalence 

among the hospital based population at Karad, Maharashtra 
in a tertiary care hospital by Patil et al 2016,[8] the 
seroprevalence of HBsAg was found to be 2.25%. A study 
conducted by Tripathi P.c. et al 2015[9] seroprevalence of 
hepatitis B surface antigen at a tertiary care center in 
Telangna was 1.69%. Samtha P et al 2014[10] in their 
hospital based population at Guntur Andhra Pradesh 
reported prevalence of hepatitis B surface antigen was 
2.4%, which approximately coincides with our study. 
Quadri S.A. at al 2013[11] reported the prevalence of 
HBsAg to be 1.63%, in a hospital based study at Bijapur, 
Karnataka. A recent study conducted in Rajasthan by Payal 
Mathur et al 2016[12] at a tertiary care teaching hospital 
situated at district Ajmer, the seroprevalence of HBsAg 
was found to be 0.94% only. Another hospital based 
population study conducted by Smita Sood 2013[13] at 
Jaipur district of Rajasthan at a superspeciality private 
hospital among OPD attendees, the prevalence of hepatitis 
B surface antigen was observed to be 1.73%. There are 
several studies conducted on seroprevalence of HBsAg in 
India. The point of hepatitis B in non-tribal population is 
3.07% and among the tribal population is 11.85%. Batham 
A et al in their review of 54 studies on seroprevalence of 
HBsAg was observed 2.4% in non-tribal population and 
15.9% among tribal population. Another review of hepatitis 
B prevalence in India by Lodha et al has conducted that it is 
in between 1-2%14. High prevalence of HBsAg (between 2-
7%) has been reported in the past, and a community based 
study carried out in Tamil Nadu reported the prevalence of 
HBsAg was 5.7%.[15] Another study conducted in Sarkhet 
Valley, HBsAg prevalence rate was found to be 8.8% in the 
hospital patients.[16] The prevalence of HBsAg in patients 
attending surgical OPD at Fauji Foundation hospital, 
Rawalpindi, Pakistan has been reported as 2.28%.[17]  
Seroprevalence of Hepatitis B was 2.11% to3.53%18, 19 in 
Rawalpindi, and 4% from Jamshoro (Sindh).[20] Very Low 
prevalence rate of HBsAg also has been observed in few 
studies Smita Sood and Shirish Malvankar 2010[21] in a 
study of HBsAg prevalence in hospital based population 
was noted to be 0.87%. The relative low prevalence in their 
study could be due to the fact that it was conducted in a 
private hospital catering usually to economically privileged 
class patients. Another low prevalence of 0.62% has been 
reported among blood donors from coastal Karnataka.[22] 
 

Table-1 Gender Distribution of HBsAg Positive Patients 
Gender No. of sera 

tested 
HBsAg positive 

sera 
Percentage 

Male 1731 46 2.65 
Female 2160 44 2.03 
 

Prevalence of Hepatitis B varies from country to country 
and depends upon a complex mixture of behavioural, 
environmental and host factors. In general, it is lowest in 
countries or areas with high standards of living (eg. 
Australia, North America, North Europe) and Highest in 
countries or area where socioeconomic level is lower (eg. 
China, South-East Asia, South America)[23] Most of the 
studies have reported high prevalence of HBsAg in males 
as compared to females, which is also true in our study.  
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Table -2 Age and Sex distribution of OPD patients with hepatitis B seropositivity 

Age Group Male Female 
HBsAg (+) 

Male % 
HBsAg (+) 
Female% 

Total Patients 
Tested HBsAg (+)% 

0-10 36 18 0(0%) 0(0%) 54 0(0%) 
11-20 80 74 2(2.5%) 0(0%) 154 2(1.29%) 
21-30 338 739 8(2.36%) 8(1.08%) 1077 16(1.48%) 
31-40 392 588 8(2.04%) 14(2.38%) 980 22(2.24%) 
41-50 315 296 10(3.17%) 11(3.71%) 611 21(3.43%) 
51-60 352 234 9(2.55%) 8(3.41%) 586 17(2.90%) 
61-70 146 129 8(5.47%) 3(2.32%) 275 11(4%) 

Above 71 72 82 1(1.38%) 0(0%) 154 1(0.64%) 

Total 
1731 

44.48% 
2160 

55.51% 
46 

2.65% 
44 

(2.03%) 
3891 

90 
(2.31%) 

 
Smita sood and Shirish Malvankar have reported the 
prevalence to be 1.04% and 0.58%in males and females 
respectively.[21] Tripathi et al reported HBsAg prevalence 
in males 1.97% and in 1.28% females, Payal Mathur et al 
reported 1.12% in males and 0.7% in female, Samtha et al 
reported males 2.5% and 1.13% in females. There has been 
no plausible explanation for the higher rates in males in the 
general population but probably due to the higher exposure 
to occupational HBV, and also probably because females 
clear the HBV more efficiently as compared to males. In 
the present study, highest prevalence was found to be 
among 61-70 yrs age group i.e 4% followed by 41-50 i.e. 
3.43% and 51-60 age group with 2.90%. Quadari et al 
reported relatively higher percentage of subjects in 6th, 3rd, 
and 2nd decade of life respectively were found with HBsAg 
in their sera. Smita Sood and Shirish Malvankar reported 
highest prevalence among 2nd, 5th and elderly patients. Patil 
et al reported highest HBsAg prevalence among 51-60 yrs 
age group (5.24%) in both males (5.51%) and females 
(4.78%). A community based study carried out in Tamil 
Nadu reported that age specific prevalence for the overall 
exposure to HBV, HBsAg, HBeAg was not significantly 
different in different age group.[24] In another population 
studies, conducted on blood donors the HBsAg carrier rate 
is observed to increased directly with age up to a peak and 
then to decline among the older age group.[25] 
 

CONCLUSION 
Present study reported Seroprevalence of HBsAg as well as 
its age and sex wise distribution, our study highlights HBV 
infection rate in this part of the country and shall provide 
reference to future studies on the epidemiology of HBV 
infection, to understand and assess the magnitude of 
disease in a community and for its control and prevention. 
This study also shows that the ever rising Seroprevalence 
rates of hepatitis B among the males, is a cause of alarm in 
the country which also should be taken into consideration. 
Permission obtained from Institution Ethics Committee. 
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A R T I C L E  I N F O                              

INTRODUCTION 
 

Hepatitis B virus which causes hepatocellular carcinoma is one 
of the important target for global elimination by 2030 [1]. The 
world health organization estimated that 257 million people 
were living with HBV infection in 2015 and responsible for 
887000 deaths every year [2-3].Based on the prevalence of 
HBV in different areas of the world are classified as high 
(≥8%), Intermediate (2-7%), or low (≤2%) HBV endemicity. 
India has an intermediate prevalence of hepatitis B virus with a 
4% to 5.4% infected population [4-5]. HBV has a double
stranded DNA genome of around 3200 base pairs encoding for 
P, X Core and surface proteins. The envelop proteins are 
surface glycoprotein and assigned as hepatitis B surface 
antigen [6-7]. HBsAg appears in serum within 2
exposure to HBV and before the onset of symptoms or 
elevation of serum aminotransferase level. Chronic HBV 
infection progresses nonlinearly through 3-4 phases, from the 
immune-tolerance phase to immune clearance or immume
active phase to non-replicative inactive phase and possible 
HBsAgusually becomes undetectable after 4-
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                             A B S T R A C T  
 

 

Background: Hepatitis B virus (HBV) is one of the major causes of death 
countries. The most important marker for diagnosis is detection of Hepatitis B surface 
antigen in blood. Objective:  The aim of present study was to compare two different brand 
rapid card test kits (Brand A and Brand B) for screening of hepat
gold standard enzyme linked immunosorbent assay method. Method:  This study was 
conducted in Department of Microbiology at government Medical College and associated 
hospital for a period of 6 months. Result: Out of 4200 blood sa
surface B antigen (HBsAg), 89 (2.09%) were positive by enzyme linked immunosorbent 
assay (ELISA), 87 (2.04%) positive by Brand A rapid card and 86 (2.02%) were positive 
by Brand B rapid card. The sensitivity of rapid card test 
was 100%, positive predictive value was 97.75%, negative predictive value was 99.95%, 
and diagnostic accuracy was 99.95%. The sensitivity of rapid card test Brand B was 
96.62%, specificity was 100%, positive predictive value
value was 99.93%, and diagnostic accuracy was 99.93%.
specificity of both brands rapid card test (Brand A and Brand B) is comparable with 
ELISA. These rapid kits are easy to perform and less c
ELISA. There use should be encourages at rural area where cannotafford the cost of ELISA 
test so that the patient should be channelized faster towards specific and accurate diagnosis.

      
 
 
 

Hepatitis B virus which causes hepatocellular carcinoma is one 
of the important target for global elimination by 2030 [1]. The 
world health organization estimated that 257 million people 
were living with HBV infection in 2015 and responsible for 

3].Based on the prevalence of 
HBV in different areas of the world are classified as high 

≤2%) HBV endemicity. 
India has an intermediate prevalence of hepatitis B virus with a 

5]. HBV has a double-
stranded DNA genome of around 3200 base pairs encoding for 
P, X Core and surface proteins. The envelop proteins are 
surface glycoprotein and assigned as hepatitis B surface 

7]. HBsAg appears in serum within 2-10weeks after 
exposure to HBV and before the onset of symptoms or 
elevation of serum aminotransferase level. Chronic HBV 

4 phases, from the 
tolerance phase to immune clearance or immume-

ive inactive phase and possible 
-6 months [8-9].  

HBsAg has been found to be an im
population screening as well as diagnosis because it is the 
primary way to identify persons with chronic HBV infection 
and several characteristics of this serological marker increase 
the precision of HBsAg estimates, including high
long serum persistence, low possibility of chronic cases losing 
HBsAg [10,11,12]. Early and accurate detection of HBV 
infection using sensitive and specific methods allow 
investigators to evaluate the status of HBV infection and 
develop strategies to prevent transmission. There are many 
methods for diagnosis of hepatitis B surface antigen but rapid 
card test is a rapid screening test for qualitative detection of 
HBsAg in whole blood, serum or plasma specimen. The test 
utilized a combination of 
antibodies to selectively detect elevated levels of HBsAg in 
whole blood, serum, or plasma [8, 13]. On the other hand 
ELISA is enzymatic immunoassay technique of the sandwich 
type for the detection of HBV in human serum or plasma
which antigens or antibodies are covalently bound with 
suitable enzymes that can catalyze the change of substrates 
into dyed products. It is an approved technique to investigate 
diverse serological markers [14]. The rapid 
immunochromatography tests ar
sensitivity and specificity than enzyme immunoassay [15, 16]. 
A major concern in utilizing rapid screening test is that these 
tests should have a high degree of sensitivity and a reasonable 
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is one of the major causes of death in developing 
countries. The most important marker for diagnosis is detection of Hepatitis B surface 
antigen in blood. Objective:  The aim of present study was to compare two different brand 
rapid card test kits (Brand A and Brand B) for screening of hepatitis B virus infection with 
gold standard enzyme linked immunosorbent assay method. Method:  This study was 
conducted in Department of Microbiology at government Medical College and associated 
hospital for a period of 6 months. Result: Out of 4200 blood samples tested for hepatitis B 
surface B antigen (HBsAg), 89 (2.09%) were positive by enzyme linked immunosorbent 
assay (ELISA), 87 (2.04%) positive by Brand A rapid card and 86 (2.02%) were positive 

The sensitivity of rapid card test Brand A was 97.75%, specificity 
was 100%, positive predictive value was 97.75%, negative predictive value was 99.95%, 
and diagnostic accuracy was 99.95%. The sensitivity of rapid card test Brand B was 
96.62%, specificity was 100%, positive predictive value was 96.63%, negative predictive 
value was 99.93%, and diagnostic accuracy was 99.93%.Conclusion: The sensitivity and 
specificity of both brands rapid card test (Brand A and Brand B) is comparable with 
ELISA. These rapid kits are easy to perform and less cheap in compare with cost of 
ELISA. There use should be encourages at rural area where cannotafford the cost of ELISA 
test so that the patient should be channelized faster towards specific and accurate diagnosis. 

HBsAg has been found to be an important viral marker for 
population screening as well as diagnosis because it is the 
primary way to identify persons with chronic HBV infection 
and several characteristics of this serological marker increase 
the precision of HBsAg estimates, including high specificity, 
long serum persistence, low possibility of chronic cases losing 
HBsAg [10,11,12]. Early and accurate detection of HBV 
infection using sensitive and specific methods allow 
investigators to evaluate the status of HBV infection and 

egies to prevent transmission. There are many 
methods for diagnosis of hepatitis B surface antigen but rapid 
card test is a rapid screening test for qualitative detection of 
HBsAg in whole blood, serum or plasma specimen. The test 

 monoclonal and polyclonal 
antibodies to selectively detect elevated levels of HBsAg in 
whole blood, serum, or plasma [8, 13]. On the other hand 
ELISA is enzymatic immunoassay technique of the sandwich 
type for the detection of HBV in human serum or plasma, in 
which antigens or antibodies are covalently bound with 
suitable enzymes that can catalyze the change of substrates 
into dyed products. It is an approved technique to investigate 
diverse serological markers [14]. The rapid 
immunochromatography tests are known to have less 
sensitivity and specificity than enzyme immunoassay [15, 16]. 
A major concern in utilizing rapid screening test is that these 
tests should have a high degree of sensitivity and a reasonable 
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level of specificity to minimize false positive and false 
negative results. The present study was designed to check the 
sensitivity and specificity of two different rapid cards of 
HBsAg which are frequently used in many labs and hospitals 
of Kannauj district, Uttar Pradesh, India and to compare with 
already confirmed cases on ELISA. The ultimate goal of this 
study was to recommend most reliable, specific and sensitive 
rapid cards for the diagnosis of HBV in areas where advance 
diagnostic facilities are not available. 
 

MATERIAL AND METHOD 
 

This prospective study was conducted in the government 
medical college and associated hospital at Tirwa, Kannauj, 
India, from November 2018- April 2019.Two most common 
used brands of rapid cards for HBsAg in many laboratories and 
hospitals were selected for the study. ELISA was used as gold 
standard for comparative evaluation. Prior to selection of rapid 
cards, a verbal survey was done in the major laboratories and 
hospitals to find out which brands rapid cards are being used 
by these outlets.  For study Reckon diagnostic and SD bioline 
were selected.       
 

A total of 4250HBsAg samples included 89 positive by ELISA 
and 4161 negative by ELISA. All samples were selected and 
tested on two different immunochromatography cards. As this 
is prospective study all samples during study period were 
included.    
 

Sample collection-2-3 ml whole blood Samples were collected 
from patients in plain vial with clot activator and left them for 
10-15 minutes at room temperature. Blood samples were then 
centrifuged at 1500 round per minutes for 5-10 minutes to 
collect serum. We used serum for performing ELISA and rapid 
card tests for all patients.   
 

Sample processing- Each blood sample was tested for HBsAg 
using two different brands rapid card (Brand A= Reckon 
diagnostics pvt. LTD, Brand B= SDbioline, standard 
diagnostic, INC.) and ELISA by Hepalisa- J.Mitra& Co. Pvt. 
Ltd  
 

Before performing the test all the samples and reagents were 
brought to room temperature as per kit manual. 
 

Determination of Hepatitis B surface antigen 
 

By Enzyme linked Immuno-sorbent assay 
 

HEPALISA assay test kit by J. MITRA Diagnostic 
manufacture in India is used for ELISA technique. HEPALISA 
is a solid phase enzyme linked immunosorbent assay based on 
the ‘Direct Sandwich’ principle. The microwells are coated 
with monoclonal antibodies with high reactivity for hepatitis B 
surface antigen. The samples are added in the wells followed 
by addition of enzyme conjugate (polyclonal antibodies linked 
to horseradish peroxidase). A sandwiched complex is formed 
in the well wherein hepatitis B surface antigen (from serum 
samples) is trapped or “sandwiched” between the antibody and 
antibody horseradish peroxidase conjugate. Unbound 
conjugate is then washed off with wash buffer. The amount of 
unbound peroxidase is proportional to the concentration of 
HBsAg present in the sample. Upon addition of the substrate 
buffer &chromogen, a blue colour develops. The intensity of 
developed blue colour is proportional to concentration of 
HBsAgin sample. To limit the enzyme-substrate reaction, stop 

solution is added & a yellow colour develops which is finally 
read at 450nm spectrophotometrically. 
 

Test Procedure: All the samples were run along with negative 
control (NC) and positive control (PC) according to test 
procedure given by manufacturer (J. Mitra Diagnostic).     
 

Calculation of Result: Compute mean of NC and PC 
absorbance. 
 

Test validity: 
 

Positive control acceptance criteria 
 

PC or PCx̄ must be >0.5, if it is so, then run is invalid 
 

Negative control acceptance criteria 
 

NC or NCx̄ must be <0.150 
 

Cut off value 
 

Cut off value is determined by using the given formula below 
 

Cut off value = NCx̄+0.1 
 

Where NCx̄ is the mean absorbance of negative control 
All samples with absorbance value more than cut off value 
were taken as positive for hepatitis B surface antigen. The 
minimum detectable concentration of HBsAgby this assay is 
estimated to be 0.1ng/ml as per the kit used. 
 

Determination of Hepatitis B surface antigen by Rapid card 
test 
 

Rapid card (A= Reckon diagnostics pvt. LTD, B= SD 
diagnostic pvt. LTD)is a one -step immunoassay based on the 
antigen capture or sandwich principle. The method uses 
monoclonal antibodies conjugated to colloidal gold and 
polyclonal antibodies immobilized on a nitrocellulose strip in a 
thin line. The test sample is introduced to and to flow laterally 
through an absorbent pad where it mixed with the signal 
reagents. If the sample contains hepatitis B surface antigen, the 
colloidal gold-antibody conjugate binds to the antigen, forming 
an antigen-antibody-colloidal gold complex. The complex then 
migrates through the nitrocellulose strip by capillary action. 
When the complex meets the line of immobilized antibody 
(test line) ‘T’, complex is trapped forming an antigen-antibody 
colloidal gold complex. This forms a pink band indicating the 
sample is reactive forHBsAg. 
 

Test procedure for both Brand’s rapid card (Brand A& 
Brand B) as per kits 
 

 Using the dropper provided put 2-3 drops (25µl) of 
serum into the sample well.  

 Let the reaction to proceed until the appearance of 
positive line and control line or upto 20 minutes. 

 Read result after 20 minutes. Strong positive reaction 
may visible within 5 minutes. 

 

Interpretation of Result: 
Interpretation  Control Line Test Line 
Negative Test Pink Line No pink Line 
Positive Test Pink Line Pink Line 
Invalid Test No pink Line  No pink Line/ Pink Line 

 

Test card was stored at 4OC as advised by manufacturer. The 
test kit was kept away from direct sunlight, moisture and heat.  
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RESULT 
 

The results of different rapid cards on the basis of sensitivity, 
specificity, negative predictive value, positive predictive value, 
disease prevalence and diagnostic accuracy of 
Immunochromatography technique with that of ELISA which 
is considered as gold standard technique for the detection of 
HBsAg. 
 

Out of 4250 samples, 89 (2.09%) were HBsAg positive by 
ELISA.  
The age range of the HBsAg positive patients (n=89) was 
between 5-80 years with mean of 36.34±17.44 years. (Table 
No. 1) 
Out of 89 ELISA positive samples tested on rapid card test 
Brand A, 87 samples were positive and 02 samples were 
negative for HBsAg. 
 

On further testing on rapid card test Brand B, 86 samples were 
positive and 03 samples were negative for HBsAg. 
 

The reason for false negative is unclear; this may be due to low 
viremia or less than 0.5ng/ml. The rapid card test (Both 
brands) used in this study can detect hepatitis B surface 
antigen in serum or plasma as low as 0.5ng/ml while 
HEPALISA kit has a sensitivity of 0.1ng/ml as per kit manual.  
For further satisfactory statement titre of hepatitis surface 
antigen, viral load, and other quantitative immunological 
markers should be perform.  
 

On comparison with ELISA, two false negative were detected 
for brand A, and three false negative were detcted for brand B. 
 

Table No. 1 Age distribution of subject (n=89) of HBsAg 
positive 

 

Age  
Group 

Subject 
Tested 

<10 02 (2.25%) 
11-20 04 4.5%) 
21-30 47 (52.80%) 
31-40 07 (7.87%) 
41-50 11 (12.36%) 
>50 18 (20.22%) 

Total (n) 89 (100%) 
 

Table No 2 Comparison of ELISA, Rapid card Brand A and 
Brand B 

 

Total No of subjects 4250 
Positive by ELISA 89 (2.09%) 

Positive by Brand A 87 (2.04%) 
Positive by Brand B 86 (2.02%) 

False negative by Brand A 02 (2.24%) 
False negative by Brand A 03(3.37%) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Using ELISA as a gold standard confirmatory method, 
comparison between ELISA and Brand A 
 

The sensitivity of rapid card test Brand A was 97.75%, 
specificity was 100%, positive predictive value was 97.75%, 
negative predictive value was 99.95%, diagnostic accuracy 
was 99.95%, and disease prevalence was 2.09%. (Table No 3) 
 

Using ELISA as a gold standard confirmatory method, 
comparison between ELISA and Brand B 
 

The sensitivity of rapid card test Brand B was 96.62%, 
specificity was 100%, positive predictive value was 96.63%, 
negative predictive value was 99.93%, diagnostic accuracy 
was 99.99%, and disease prevalence was 2.02%. (Table No. 3) 
 

DISCUSSION 
 

Serological assays detect the host immune response 
(antibodies to HCV) or a viral antigen (HBsAg, HCVcAg). 
They are based on the immunoassay principle, and are 
available in the form of rapid diagnostic tests (RDTs) or 
laboratory-based enzyme immunoassays (EIAs), 
chemoluminescence immunoassays (CLIAs) and 
electrochemoluminescence immunoassays (ECLs). 
 

In contrast, NAT technologies are typically used to detect the 
presence of the virus, determine if the infection is active and if 
the individual would benefit from antiviral treatment. NAT 
technologies are also used to determine when antiviral 
treatment should be discontinued (due to non-response or 
resistance) or to confirm virological cure (HCV) or effective 
suppression (HBV). 
 

Most laboratory-based serological immunoassays (EIAs, 
CLIAs and ECLs) detect antibodies, antigens or a combination 
of both and differ only in the mode of detection of immune 
complexes formed. A cut-off value, usually determined by the 
manufacturer of the assay, specifies the point at which the 
results are considered to be reactive, and therefore, EIA results 
are generally reported as optical density divided by the assay 
cut-off (OD/CO) values. 
 

Rapid diagnostic tests (RDTs) are single-use disposable assays 
that are provided in simple-to-use formats that generally 
require no additional reagents except those supplied in the test 
kit. They are read visually and can give a simple qualitative 
result in under 30 minutes. Quality-assured RDTs are therefore 
particularly useful in settings where conventional laboratory-
based testing services are not available or accessible. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table No 3 Evaluation of Rapid Card Test Brand A and Brand B with ELISA 
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Brand A (SD Bioline) 
Reactive 

Non-Reactive 
87 
02 

- 
4161 

87 
4163 

87 4163 - 02 97.75% 100% 100% 99.95% 0.975 0.975 

Brand B (Reckone) 
Reactive 

Non-reactive 
86 
03 

- 
4161 

86 
4164 

86 4164 - 03 96.62% 100% 100% 99.93% 0.975 0.975 
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The choice of assay format will depend on a variety of factors, 
most importantly, performance characteristics (sensitivity and 
specificity), cost, ease of use and the characteristics of the 
testing site, such as storage facilities, infrastructure, and level 
of staff skills.  WHO recommends the use of standardized 
testing strategies to both maximize the accuracy of HBsAg or 
HCV antibody testing while simplifying the process through 
streamlining procurement and training [17]. 
 

The choice between a one-assay versus two-assay serological 
testing strategy will depend on the seroprevalence in the 
population to be tested and diagnostic accuracy (sensitivity and 
specificity) of the assays used. 
 

In many developing countries, rapid card test is widely used to 
detect hepatitis B surface antigen for diagnosis as well as 
screening for hepatitis B virus infections [18] as these are 
cheap and does not need expertise. 
 

In present study, the infection rate of hepatitis B virus found to 
be 2.09% by ELISA test, 2.04% and 2.02% by Brand A and 
Brand B. A prospective study conducted in Kannauj, Uttar 
Pradesh, India supports our findings with infection rate of 
2.28%. [19] 
 

From the systemic review & meta-analysis on the HBsAg 
diagnostic accuracy of rapid cards Vs enzyme immunoassay 
and nucleic-acid test (NAT), three studies [20,21, 22] 
evaluated 7 rapid cards in samples from 510 patients against a 
NAT reference standard. One study [21] used plasma from 
Nigerian repeat blood donors. Sensitivities ranged from 38% 
to 99% and specificities ranged from 94% to 99%. Over all 
pooled sensitivity and specificity were 93.3% and 98.1% 
respectively. 
 

Five studies [22,23,24,25, 26] evaluated enzyme 
immunoassays based on a NAT reference, using samples from 
1194 patients. Pooled sensitivity and specificity were 75.7% 
and 86.1% respectively. 
 

In present study we tested the serum of patientswith two 
differentbrands (Rapid card Brand A& Brand B) of 
immunochromatographic methods and subjected to compare 
same sere to Elisa methods. 
 

The sensitivity of rapid card Brand A and Brand B was 100% 
for both with reference to ELISA and specificity was 99.95% 
and 99.93% respectively. Sharma M et al [10] reported 
sensitivity of rapid card was 100% and specificity was 
99.56%. Another study by Akhtar et al [27] showed 100% 
sensitivity of rapid card test kit with specificity of 91.7% for 
hepatitis B surface antigen. A study conducted by Lin et al 
[28] by using ICTs the sensitivity and specificity was 100% 
respectively. A study conducted by Maity et al [29] a 
comparative study, 3 different HBsAg ICT kits Hepacard, 
Crystal NS SD bioline, were evaluated, all of them showing 
100% sensitivity and 100% specificity. Another study shows 
the sensitivity of ICT can vary from 50-94% 
[30].Immunochromatography based assay used for HBsAg 
detection may not have the same accuracy indices in every 
region due to differences in a given population. The prevalent 
subtype of HBV infecting population can be different. ICT for 
HBsAg detection must be validated before being used in 
resource limited settings.  
 

The ELISA kit that was used in this study showed to have 
analytical sensitivity of 0.1ng/ml and detects all the known 11 

subtypes of HBV.A similar study shows that ELISA is known 
to detect the antigen concentration of less than 0.4 ng/ml of 
HBsAg while as rapid card tests based on lateral-flow 
technology, which appears to be most sensitive format do not 
achieve sensitivity of 1 IU/ml for HBsAg [15, 31]. Another 
study by Mubashirnazir et al [32] the ELISA kit that was used 
shows sensitivity of 0.1ng/ml. 
 

Some studies suggest that the diagnostic performance of RDT 
is comparable to ELISA [33]. A study by Mizuochi. et al [34] 
shows that newly developed HBsAg rapid test had an 
analytical detection limit between 0.2 and 0.8 IU/ml values are 
similar to those of HBsAg EIAs detection. 
 

A positive result can be followed by more accurate and 
advance method to confirm the infection presence unlike a 
negative result. In present study negative predictive value for 
rapid card Brand A and Brand B was 100% for both. 
Sensitivity and Negative predictive value are two most 
important parameters for choosing a test rather than specificity 
and positive predictive value for routine use [35].   
 

Further work is needed as data on the circulating serotype and 
mutants of hepatitis B virus are widely available in India. 
Failure to detection hepatitis surface antigen by rapid card may 
be due to not proper and inadequate antigen coating, genetic 
heterogeneity of the virus prevalent in that area. 
 

CONCLUSION 
 

Results from this study indicate thatimmunochromatography 
based rapid card test is a simple, rapid and highly sensitive for 
screening for hepatitis B surface antigen. Overall performance 
of these rapid tests was not only compatible with currently 
established and advanced diagnostic methods but also cheaper.  
The rapid card test can be used bed site and do not need any 
expertise to perform and are easy to use. The ultimate goal of 
this study was to recommend ELISA comparable rapid device 
for initially screening of hepatitis B, in remote areas or where 
cost is an issue. 
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Introduction 
 

Diabetic foot is one of the serious 
complications associated with diabetes and 
affects quality of life in respective patients in 
all ages and races. Diabetes mellitus is a 
disorder that shares the phenotype of 
hyperglycaemia. The prevalence of diabetes 
depends on many aetiological factors such as 
age, sex, heredity, diet, socio-economic 
conditions and physical activity, 
environmental factors, life style choices etc. 
Diabetes is multi factorial disease in which 
various factors act in complex manner 

(Kasper Dennis et al., 2005). 
 
Neuropathy, peripheral arterial disease, and 
pressure overload make the sufferers prone to  

 
 
 
 
 
 
 

ulcer. Among persons with diabetes mellitus, 
the risk of developing a foot ulcer is estimated 
to be 15%. Based on recent studies, the 
annual population based incidence ranges 
from 1.0% to 4.1% and the prevalence range 
from 4% to 10%, suggesting the life time 
incidence as high as 25% (Singh et al., 2005). 
 
Patients with diabetes lose the protective 
sensations for temperature and pain, 
impairing awareness of trauma such as 
abrasions, blistering, or penetrating foreign 
body (Lipsky et al., 2004). Motor neuropathy 
can result in foot deformities that contribute 
to local pressure from footwear, making skin 
ulceration even more likely. Once the skin is 
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broken (typically on the plantar surface), the 
underlying tissues are exposed to colonization 
by pathogenic organisms. The resulting 
wound infection may begin superficially, but 
with delay in treatment and impaired body 
defense mechanisms caused by neutrophil 
dysfunction and vascular insufficiency, it can 
spread to the contiguous subcutaneous tissues 
and to even deeper structures (Abdulrazak et 
al., 2005). So the present study is designed to 
isolate and identify bacterial causes in 
diabetic patients and assess their susceptibility 
to antibiotics. 
 
Materials and Methods 
 
A prospective study was carried out in 
department of microbiology at DR.B R 
Ambedkar Medical College & Hospital, 
Bangalore, India.  
 
Swabs obtained from diabetic foot ulcers 
cases during one year period from Dec 2015-
Jan2017 were collected & processed. Patients 
details including  age, sex, registration no, 
unit, occupation, history of trauma,  habits of 
bare foot walking, alcohol, smoking, socio-
economic status, past history of the disease 
and duration of the disease, treatment taken 
and any complications, existing co-
morbidities. 
 
E.g. Hypertension, Tuberculosis, 
Malnutrition, Anemia, Peripheral vascular 
disease were obtained 
 
Collection of specimen: Discharge from 
margins and edges of ulcer were collected 
with help of two sterile swabs, one of which 
was used for gram stain and other for culture 
before antiseptic dressing was applied. Then 
swabs were immediately transported to the 
laboratory for culture.  
 
Laboratory Procedures: All samples were 
subjected to conventional culture methods. 

All the samples were subjected to Gram„s 

staining for microscopic examination and 
culture as per standard guidelines. The 
exudates were cultured on Blood agar and 
MacConkey agar. The specific identification 
of bacterial pathogens was based on 
microscopic morphology, staining 
characteristics, culture and biochemical 
properties using standard laboratory criteria. 
Antimicrobial sensitivity of the bacterial 
isolates was done on Mueller Hinton agar 
using Kirby Bauer disc diffusion method as 
recommended by Clinical and Laboratory 
Standards Institute (CLSI). 
 

Results and Discussion  

 
Total of 120 samples with the clinical 
diagnosis of Diabetic Foot ulcer were 
collected and processed. Out of 120 
specimens, 105 (87.5%) specimens showed 
bacterial growth, while 15 (12.5%) specimens 
did not show any growth. 
 
Of the total 120 diabetic foot patients samples 
studied 80 were males and 40 were females, 
the male: female ratio being 2:1.Age group 
ranged from 28 years to 70 years with an 
average of 55 years. The maximum number of 
patients having diabetic foot infections 
belonged to the age group of 56-65 years. 
 
Table 2 Illustrates the bacterial isolates which 
shows52.38% gram negative isolates and 
gram positive isolates i.e Staphylococcus 
aureus accounted for 47.62% and was the 
most common organism isolated, followed by 
Pseudomonas aeruginosa & Klebsiella spp, 
Escherichia coli. 
 
The Result of the test for susceptibility to the 
commonly used antibiotics are shown in 
Table no. 3, 4and 5. Antibiotic sensitivity 
pattern of staphylococcus aureus showed that 
Cefoxitin resistance i.e., Methicillin resistant 
S.aureus (MRSA) was 54%, combination of 
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Amoxycillin/Clavulanic acid showed 70% 
sensitivity while Gentamicin and Cefuroxime 
showed 65% and 50% sensitivity 
respectively. Erythromycin and Azithromycin 
showed 75% resistant pattern while 
Cefadroxil showed 55% resistance. Almost all 
isolates of Pseudomonas aeruginosa were 
sensitive to Piperacillin + Tazobactam, 
Cefipime and Imepenem, 80%, 76%, 100% 
respectively. 
 
Foot ulceration is the most severe 
complication affecting diabetic patients which 
is not confined to certain superficial 
underlying subcutaneous tissue. Diabetic foot 
ulceration (DFU) arises from uncontrolled 
diabetes and incomplete health self-care 
(Mendes et al., 2012; American Diabetes 
Association, 2011). 
 
This study investigates clinical and 
microbiological findings of DFU in patients. 
The majority of the patients with DFU were 
male and older than 50 years, consistent with 
other reported studies such as llanes et al., 
(2001) which shows maximum age group 
above 57 years. This may be due to factors 
such as the differences in life styles and 
professional activities and jobs, causing the 
feet to tolerate more pressure. 
 
In the present study, 105 organisms were 
isolated from 120 patients and S.aureus 
accounts for the major organism isolated. The 
observations are similar with Chincholikar 
(2002) while differ significantly from Ekta et 
al., (2008) in which the major organism are 
GNB which again indicated the role of 

geographical variations in microbial etiology. 
Staphylococcus aureus was predominantly 
isolated organism (47.62%) followed by 
Pseudomonas aeruginosa (23.81%), 
Klebsiella (14.29%) and E coli (4.76%). 

 
Other organisms like Proteus mirabilis, 
P.vulgaris, Citrobacter spp and Acinetobacter 
spp were also isolated. Almost similar results 
were obtained by Vvimalin Hena et al., 
(2010) & Murtada  Jeber et al., (2013). In our 
study, Methicillin resistance was seen in 54% 
of the S. aureus which is also in concordance 
with findings by Gadepalli et al., Ekta et al., 

(2008) and Chincholikar (2002) in which 
MRSA was seen in 56%, 55.50% and 55.56% 
respectively. Staphylococcus spp., being the 
predominant organism isolated showed 
linezolid and teicoplanin to be the most 
effective antibiotics with 100% sensitivity and 
low resistance was seen to amoxy-clav 
(40%,n=50 )& gentamicin (44%,n=50) but a 
high resistance was exhibited to other 
antibiotics. Other studies have shown 
different susceptibility antibiotic patterns and 
approximately in most vancomycin and 
linezolid have shown good activity against the 
strains. The antibiotic sensitivity pattern of 
Pseudomonas was approximately similar to 
study by Ekta et al., (2008). Most of the 
isolates were sensitive to almost all drugs 
used with Piperacilin/Tazobactam 
(80%:n=25),being most sensitive 
(80%,n=25),followed by Ceftazidime 
(72%,n=25), Cefepime (76%, n=25), 
Amikacin (64%, n=25) & low level of 
resistance seen to Flouroquinolones.

 
Table.1 Pattern of isolation of microbial growth from Diabetic Foot Ulcer 

 
Total Patients examined 120 
Patients with microbial growth n (%)  105(87.5%) 
No growth n (%)  15(12.5%) 
Gram Positive Isolates  47.62% 
Gram Negative Isolates  52.38% 
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Table.2 Bacterial Pathogens isolated from 105 Culture Positive Diabetic Foot Ulcers 
 

Organism Isolates  (n=105) (%) 
Staphylococcus aureus 50 47.62% 
Pseudomonas aeruginosa 25 23.81% 
Klebsiella spp 15 14.29% 
Escherischia coli 5 4.76% 
Proteus mirabilis 3 2.86% 
Proteus vulgaris 3 2.86% 
Citrobacter spp. 2 1.90% 
Acinetobactor spp 2 1.90% 

 
Table.3 Antibiogram of Staphylococcal isolates from diabetic foot ulcers (n= 50) 

 

 
(n=50) 

Anti microbial agent S % R % 
Amoxycillin/Clav.acid 30 60.00% 20 40.00% 
Azithromycin 15 30.00% 35 70.00% 
Erythromycin 12 24.00% 38 76.00% 
Cefuroxime 25 50.00% 25 50.00% 
Cefoxitin sensitive 27 54.00% 23 46.00% 
Cefadroxil 28 56.00% 22 44.00% 
Gentamicin 28 56.00% 22 44.00% 
Linezolid 45 90.00% 5 10.00% 
Teicoplanin 50 100.00% - - 

 
Table.4 Antimicrobial sensitivity of isolates of Pseudomonas aeruginosa (n = 25) 

 

 
n=25 

Anti microbial agent S % R % 
Piperacilin/Tazobactam 20 80.00% 5 20.00% 
Ceftazidime 18 72.00% 7 28.00% 
Cefepime 19 76.00% 6 24.00% 
Amikacin 16 64.00% 9 36.00% 
Gentamicin 17 68.00% 8 32.00% 
Ciprofloxacin 10 40.00% 15 60.00% 
Levofloxacin 12 48.00% 13 52.00% 
Doripenem 24 96.00% 1 4.00% 
Imepenem 25 100.00% 0 0.00% 
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Table.5 Antimicrobial susceptibility pattern of gram negative bacteria except  
Pseudomonas (n = 105) 

 

 
n=105 

 
Anti microbial agent 

Klebsiella 
spp 

Escherischia 
coli 

Proteus 
mirabilis 

Proteus 
vulgaris 

Citrobacter 
spp. 

Acinetobacter 
spp 

Imipenem 86.67% 80.00% 100.00% 100.00% 100.00% 100.00% 
Amikacin 66.67% 60.00% 66.67% 33.33% 50.00% 50.00% 
Gentamicin 73.33% 60.00% 66.67% 33.33% 100.00% 50.00% 
Ciprofloxacin 46.67% 40.00% 33.33% 66.67% 50.00% 0.00% 
Levofloxacin 40.00% 40.00% 33.33% 66.67% 100.00% 0.00% 
Ofloxacin 40.00% 60.00% 33.33% 66.67% 100.00% 50.00% 
Cefotaxime 33.33% 40.00% 66.67% 33.33% 50.00% 50.00% 
Ceftriaxone 46.67% 60.00% 66.67% 33.33% 50.00% 100.00% 
Cefipime 66.67% 80.00% 66.67% 66.67% 100.00% 100.00% 
Co–trimoxazole 40.00% 40.00% 100.00% 66.67% 100.00% 50.00% 

Ampicillin/ 
Sulbactam 80.00% 100.00% 66.67% 100.00% 100.00% 100.00% 

 
All isolates were found 100% sensitivity to 
Imipenam. In present study, Klebsiella and E. 
coli were mostsensitive to combination like 
Ampicillin + Sulbactam, Gentamicin, 
Cefipime, Imepenem and these organisms 
were resistant to other Cephalosporins, 
Cotrimoxazole and Flouroquinolone. Similar 
results were found by Ekta et al., (2008). The 
antibiotic resistance shown in the present 
study may be due to such factors including 
hospitalization, recent use of broad-spectrum 
antibiotics, history of surgery and chronic 
wounds, irrational use of antibiotics, and the 
transfer of resistance genes by transport 
means. To alleviate this situation and also 
reduce the rate of amputation, clinicians 
should prescribe antibiotics rationally, timely, 
and sufficiently and there should be periodic 
supervisions on the drug consumption by the 
respective organizations (Farshad et al., 
2011). 
 
It can be concluded that culture specimens for 
correct management of the DFI and 
knowledge of the susceptibility of 

antimicrobial drugs are essential for the 
choice of appropriate antibiotics with 
maximum efficacy. Diabetic foot infections 
are polymicrobial in nature 
 
Organisms in mixed infections showed 
multidrug resistance as compared to single 
isolated strain. 
 

These multidrug resistant organisms are 
frequently resistant to many classes of 
antibiotics so it is necessary for the clinician 
to be completely aware of the prevalence rate 
of multidrug resistant organisms and their 
management strategies. So this study will help 
the clicians to choose appropriate antibiotic or 
combination of antibiotics forthe treatment of 
Diabetic Foot Ulcer. 
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Abstract 
Background: Post operative infections in orthopedic implants is a major problem in orthopedic patients  
nowadays which can lead to implant failure and in severe cases can even lead to amputation and 
mortality.These are mainly associated with Open reduction and internal fixation (ORIF) of fractures with 
implants and prosthesis which has become the first line in the management of fractures in most traumacentres 
in recent times. This is also associated with high morbidity and cost for patient during his hospital stay. 
Objectives: The objective of this paper is to isolate and identify the bacteriological isolates responsible and 
their antimicrobial sensitivity from post-operative orthopedic implant infections. 
Materials and Methods: This was a prospective study carried out at a tertiary care hospital in India over a 
period of six months. The study was conducted on 50 cases of infected implants from orthopaedic wards, 
admitted in DR.B.R Ambedkar Medical College, Bangalore from 1stJuly to 1st December 2016.Pus samples 
were collected using two sterile swabs .One is used for Grams stain and other for inoculation on Mac conkey 
and blood agar. Susceptibility testing was performed by Kirby-Bauer disk diffusion technique. 
Results: Out of the 50 samples processed, 40 (80%) of specimens showed culture positivity. Staphylococcus 
aureus 14(35%) was the predominant isolate followed by Escherichia coli 10(25%),Klebsiellaspp 8(20%), 
Pseudomonasspp 5(12.5%),Acinetobacterspp2(5%) and Proteus spp1 (2.5%). All Gram-positive cocci were 
susceptible to vancomycin and linezolid. 
Gram negative bacilli were resistant to ceftriaxone (84.6%), ciprofloxacin(69.2%), cotrimoxazole (69.2%)and 
sensitive to carbapenems and piperaciillintazobactam. ESBL production is seen in 11(61%) cases of Gram 
negative bacteria. 
Pseudomonas isolates were susceptible to piperacillin-tazobactam, and meropenem. 
Conclusion: Orthopedic implant post-operative infections are a major concern in the present scenario. There 
is an increase incidence of multidrug resistance among the pathogens isolated from these isolates. Adequate 
preventive measures should be taken to prevent these antibiotic resistance amongst organisms. In this study 
Gram Positive Organisms has emerged as major threat for orthopedic implants. 
Key Words: Bacterial isolates; Antibiogram; Orthop edic infection; Wounds; ESBL. 
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Introduction 
Infection is a major concern in orthopedic 
implants leading to implant failure. It is very 
difficult to treat orthopedic implant infections 
which may lead to implant failure. Sources of 
infection include environment of operating room, 
surgical equipments, clothing worn by medical 
and paramedical staff. Implant related infections 
can be due to biofilm formation also which is very 
common nowadays. In most of the cases removal 
of the infected prostheses is the ideal solution to 
cure these infections. 
Orthopedic infections are one of the most 
common which can occur in approximately 1% of 
all orthopedic operations.[1] The most common 
orthopedic infections are surgical site infections 
(SSI) and implant infections in open or closed 
wounds. [2,3] Wound is a breach in the skin leading 
to exposure of subcutaneous tissue caused by 
trauma, surgeries, burns, diabetic ulcers, etc. It 
provides a moist, warm and nutrient environment 
that is conductive to microbial colonization and 
proliferation that leads to serious bacterial 
infections and death. Wound infections are one of 
the most common hospital-acquired infections 
morbidity and account for70-80% mortality.[4] 
Surgical site infection (SSI) as defined by US 
Centers for Diseases Control (CDC) in 1992 is an 
infection occurring within 30 or 90 days after a 
surgical operation (or within 1year if an implant is 
left in place after procedure) and affecting either 
incision or deep tissues at the operation site. These 
infections may be superficial or deep incisional 
infection or infections involving organ or body 
space. [5] 
Open or compound fractures are fractures that 
communicate with the outside environment 
through skin wounds. [6] The main causes of open 
fracture include road traffic accidents, fall from 
height, assaults, machine injury and others. 
Anglen JO et al reported 3-4% of all fractures are 
open fractures and the development of infection is 
favored by devitalization of bone and soft-tissue. 
Use of implants and prosthesis during the 

orthopedic surgeries can pose greater risk of 
microbial contamination and infection. [7] 
Numerous studies have documented that gram-
positive organisms are the most common bacteria 
causing infections associated with joint arthropl-
asty, with Staphylococcus aureusand Staphylo-
coccus epidermidis causing the majority of the 
infections. [8,9-11] Enterococcus, Streptococcus, and 
gram-negative organisms such as Escherichia coli, 
Pseudomonas species, and Klebsiella species are 
less common but have been frequently reported 
[12]. These microorganisms can all be part of 
normalskin flora; hence, direct inoculation at the 
time of the operation as well as airborne 
contamination are the most likely causes of these 
infections. Although Staphylococcus epidermidis 
is generally not considered pathogenic, infections 
surrounding a joint replacement prosthesis may be 
more difficult to treat because of the bacterial 
biofilms typically produced by Staphylococcus 
aureus and Staphylococcus epidermidis around 
orthopaedicimplants [13,14]. This glycocalyx layer, 
which is formed on the surface of the orthopaedic 
devices, creates a complex environment for the 
bacteria. Numerous factors, including restricted 
penetration of antimicrobials into the biofilm, 
decreased bacterial growth rates, and expression 
of biofilm-specific resistance genes, all contribute 
to bacterial and biofilm resistance [15]. 
In addition to the irrational use of broad spectrum 
antibiotics, the changing pattern of microbial 
etiology and increasing challenge for both the 
patient and clinician. 
In recent years the organisms from these infected 
cases are showing increased resistance to 
commonly used first line drugs and multi drug 
resistance. Methicillin resistance has become most 
common and also ESBL producers. 
So the present study was conducted to delineate 
the occurrence and sensitivity pattern of such 
infections for a better management, thereby 
reducing both mortality and cost issues. 
 
 
 



 

Jyoti et al JMSCR Volume 05 Issue 04 April 2017 Page 20125 
 

JMSCR Vol||05||Issue||04||Page 20123-20129||April 2017 

Materials and Methods 
Study center 
This was a prospective study carried out at a 
tertiary care hospital in India over a period of six 
months. (from 1st July to 1st December 2016). 
 
Patient’s selection 
All the patients who had close fractures of long 
bones treated by ORIF with purulent discharge 
from incision or drain within a week after surgery 
or after few weeks after discharge from hospital of 
all age groups and both sexes were included into 
the study.  
Patients with use of antibiotics after diagnosis of 
infection were excluded. Intra-operatively, 
cefuroxime (Zinacef) or Ceftriaxone (Rocephin) 
were used for perioperative antibiotic prophylaxis. 

Processing of specimens 
Swabs from open fractures, bed sores and wounds 
clinically suspected to be infected were collected 
with all aseptic precautions to avoid contamina-
tion and were immediately transported to the 
Microbiology laboratory. The pathogens were 
identified by standard laboratory procedures 
including gram’s staining, motility, colony 
characters and biochemical reactions. for culture 
the specimens were inoculated into mac conkey 
and blood agar. Antibiotic susceptibility testing 
was done by Kirby-Bauer disc diffusion method 
as per CLSI guidelines[16].  Following antimic-
robials were used 
 

 
Table 1-The concentration of the antibiotics employed were as per CLSI guidelines .[16] 

The drugs used for Gram positive organisms 
Were:  

The drugs used for Gram negative organismswere:-  

Azithromycin (AZM) 15 μg 
Clindamycin (CD) 2 μg 
Cefoxitin (CN) 30 μg 
Penicillin (P) 10 units  
Co-trimoxazole (COT) 25 μg(1.25/23.75 μg)  
Linezolid (LZ) 30 μg 
Vancomycin (VA) 30 μg 
Tetracycline (TE) 30 μg 
Levofloxacin (LE) 5 μg 
Gentamicin (GEN) 10 μg 
Gentamicin (HLG) 120 μg 
Erythromycin(E) 15μg  
Teicoplanin(TEI)30 μg 
Amoxyclav(AMC) 50/10 μg 

Ampicillin (AMP) 10 μg 
Gentamicin (GEN) 10 μg 
Tobramycin (TOB) 10 μg 
Amoxycillin - Clavulanic acid (AMC) 20 μg + 10 μg 
Ampicillin – Sulbactam (AS) 10 μg + 10 μg 
Cefoxitin (CN) 30 μg 
Cefotaxime (CTX) 30 μg 
Cefepime (CPM) 30 μg 
Ceftazidime (CAZ) 30 μg 
Levofloxacin (LE) 5 μg 
Co-trimoxazole (COT) 25 μg 
Piperacillin (PC) 100 μg 
Piperacillin – Tazobactam (PIT) 100/10 μg 
Imipenem (IPM) 10 μg 
Meropenem (MRP) 10 μg 
Aztreonam (AT) 30 μg.  
Norfloxacin(NX)-10 μg 
Nitrofurantoin(NIT)-300 μg 

 
For Pseudomonas species 
Ceftazidime (30mg), gentamicin (10mg), 
amikacin (30mg), piperacillin/tazobactam 
(100mg/10mg), cefepime (30mg), cefoperazone/ 
sulbactam (75mg/30mg), aztreonam (30mg), 
ofloxacin (5mg), imipenem (10mg),ceftriaxone 
(30mg), netilmicin (30mg), ceftizoxime (30mg). 
All the antibiotic discs used were obtained from 
Hi-Media Laboratories Pvt. Ltd. 
 

Detection of MRSA[17] 
Inoculum was prepared by emulsifying 2-3 
identical colonies in the broth. Inoculum turbidity 
was adjusted to 0.5 McFarland turbidity tube. A 
lawn culture was made on the surface of the MHA 
agar plate using sterile cotton swab and 30 μg 
Cefoxitin antibiotic disc was applied. The 
antimicrobial discs were obtained from Hi Media 
Laboratories Private Limited, Mumbai. The plates 
were incubated for 18-24 hours at 37 0 C. After 24 
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hours reading was taken and zone of inhibition 
was read and reported. The diameter of each zone 
(including the diameter of the disc) of inhibition 
was measured and recorded in millimeters and the 
result was then compared with the zone size 
interpretative chart.  
If Zone if inhibition of cefoxitin is > 22 mm it is 
sensitive. If < 21 mm then reported as Methicillin 
Resistant. The concentration of the antibiotics 
employed were as per CLSI guidelines 
 
Detection of ESBL[18] 
Phenotypic Confirmatory test was followed using 
Cefotaxime 30 μg Cefotaxime-clavulanate 30/10 
μg and Ceftazidime 30 μg Ceftazidime-
clavulanate 30/10 μg. Standard Disk diffusion 
procedure followed and the disks were placed on 
MHA on which a lawn culture of the test 
organism was done. The plates were incubated for 
18-24 hours at 37 0 C. After 24 hours reading was 
taken and zone of inhibition was read .A≥ 5-mm 
increase in a zone diameter for either 
antimicrobial agent tested in combination with 
clavulanate vs the zone diameter of the agent 
when tested alone=ESBL . 
 
Results 
Out of the 50 samples, 40(80%) culture were 
positive and 10(20%) culture were negative. 
Out of 40 culture positive cases, 31 (77.5%) were 
males and 9(22.5%) cases were females. Out of 40 
culture positives, 14 (35%)were Gram positive 
cocci and 26(65%) were Gram negative bacilli.  
Staphylococcus aureus (35%) was the most 
common isolate followed by E coli(25%), 
Klebsiellaspp(20%) , Pseudomonasspp (12.5%), 
Acinetobacterspp(5%) and Proteusspp (2.5%). 
Antibiogram of gram positive cocci showed 
highest resistance to Penicillin[100%], Amox-clav 
[71%], Cotrimoxazole [71%], Levofloxacin [57%] 
and Gentamicin[57%].Vancomycin, teicoplanin 
and linezolid did not show any resistance. MRSA 
was seen in (71.42%)% cases of Staphylococcus 
aureus. 

About 100% of E.coli was sensitive to imipenem 
and 70 % sensitive to nitrofurantoin. However it 
was found resistant to ceftriaxone (90%), 
Ciprofloxacin (80%) and cotrimoxazole (80%). 
Among aminoglycoside, amikacin and gentamicin 
showed good sensitivity (70 %). Klebsiellaspp 
was equally sensitive (75%) to nitrofurantoin and 
amikacin and gentamicin (87%). Proteusspp was 
sensitive to most of the antibiotics. However, 
number of isolates was very small to draw a 
definitive conclusion. Proteus mirabilis was also 
sensitive to most of antibiotics with 100% sensi-
tive to amikacin, cotrimoxazole and piperacillin-
tazobactam. 
Among E coli, 6(60%) cases were ESBL and 
Klebsiellaspp 5(62.5%) were ESBL. 
Acinetobacter baumanii isolates were found to be 
highly sensitive (100%) imipenem. It was highly 
resistant to, ciprofloxacin (50%) and cotrimoxa-
zole (50%). Pseudomonas aeruginosa isolates 
were sensitive to most of the antibiotics. 
 
Table 2: Distribution of culture positive and 
culture negative samples 

 cases percentage 
Growth  40 80% 
No growth  10 20% 
Total  50 100% 

 
Table 3: Sex distribution 

 Male Female 
Total cases(40) 31(77.5%) 09(22.5%) 

 
Table 4: Distribution of single bacterial isolates 

    Bacteria                         Isolate No. (%) 

Staphylococcus aureus                  14(35%) 
Escherichia coli                               10(25%) 
Klebsiella species                          08(20%) 
Pseudomonas species                    05(12.5%) 
Acinetobacter spp 02(5%) 
Proteus spp 01(2.5%) 
Total                                                40(80%) 
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Table 5: Antibiotic resistance  pattern of bacterial isolates 
Isolate CTX LEV GEN NIT NX AK CPM CAZ IMP COT CIP PTZ 
E. Coli 09 05 03 03 05 03 02 02 0 08 08 0 
Klebsiellaspp 06 04 02 02 04 01 01 01 0 05 06 0 
Pseudomonas spp 04 03 02 01 01 01 03 02 0 03 03 0 
Acinetobacter 02 02 02 01 02 01 02 02 0 01 01 0 
Proteus spp 01 01 0 0 0 0 01 01 0 01 0 01 

 
Table 6: Antibiotic resistance pattern of gram positive isolates 

Organism P AMC COT CX E VA TEI LZ LE GEN NIT NX 

S.aureus(14) 14 10 10 8 10 0 0 0 08 08 09 10 

 
Table 7: Distribution of ESBL isolates: 

Isolates ESBL NON-ESBL 
E.coli (10) 6(60%) 4(40%) 
Klebsiella (8) 5(62.5%) 3(37.5%) 
 11(61.1%) 7(38.9%) 

 
Fig 1 Disk diffusion test for MRSA detection 

 
 
Discussion 
In our study, out of 50 samples, 40 (80%) were 
culture positive. 
This is similar to study conducted by Devi et al 
[19], in which out of 100 samples, 68% samples 
yielded growth. Among them, predominant 
organisms were Gram-negative bacilli with 
Pseudomonas (18 isolates) being most common 
organism with the highest sensitivity to 
piperacillin + tazobactam, imipenem and 
amikacin. Among the Gram-positive organisms 
isolated, S. aureus (17 isolates) 
was the most common organism with maximum 
sensitivity to vancomycin and linezolid. Abraham 
Y et al (20) study which showed 41% positivity, 
whereas Gomez et al (21) and Zimmeli et al (22) 
reported positive cultures in 60% and 89% 
respectively. 
Staphylococcus aureus was the most commonly 
isolated micro-organism in this study accounting 

for 35%. This was similar to a study conducted by 
Sonawane et al [23] where staphylococcus was the 
dominant organism (29.26%). This was similar to 
study conducted by Goel et al [24] 2013(32.8%). 
But there are few studies where gram negative 
organisms were isolated the most. In a study 
conducted by Suneet Tandon et al [25%], 
Klebsiella (39.53%) was most isolated species. In 
our study maximum resistance is shown to 
penicillin among gram positive cocci which is 
similar to study conducted by Sonawane et al in 
2010 and Jain et al 2014 
In our study (71.42%) were MRSA, which does 
not correlate with other studies. Bergqvist et al (26) 
and Dan et al (27) found that 29.8% of hospitalized 
patients and 26.6% of hospital staff respectively 
are carriers. 12.5% (11/88) of our isolates are 
Methicillin Resistant Staphylococcus aureus. 
ESBL  production is (61.1%) which corelates with 
Sonawane [23] et al 2010(71.72%). 
The gram-negative aerobic rods like E.Coli, 
Pseudomonas, Proteus and Klebsiella were found 
to be sensitive to amikacin while essentially 
resistant to the cephalosporin tested. this was 
similar to study conducted by Satya Chandrika et 
al. [28] From our results, we observed that 
amoxicillin/clavulanic acid, ceftriaxone and 
ceftazidime cannot be recommended for use as an 
empirical therapy in SSI and open fracture 
infections because these drugs were inactive 
against most strains. Based on the antimicrobial 
susceptibility data, we suggest that piperacillin/ 
tazobactum and imipenem are the most effective 
agents against most of gram negative bacteria and 
vancomycin, teicoplanin and linezolid are the 
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most effective agents against gram positive 
organisms. 
 
Conclusion 
As there is high antibiotic resistance observed in 
our study, it is necessary for routine microbial 
analysis of samples and their antibiogram. 
Multidisciplinary collaboration with orthopedic 
surgeons, infectious disease specialist and clinical 
microbiologist is needed to reduce the incidence 
of orthopedic infections. There is a need for 
formulation of antibiotic policy and formulary 
restriction. 
 
References 

1. Orthopedic Infections: Current Concepts. 
Available from ttp://www.houstonmetho-
dist.org/basic.cfm?id=36831. [Last 
accessed on 2015 Jun 06]. 

2. Nichols RL. Current strategies for 
prevention of surgical site infections. Curr 
Infect Dis Rep. 2004;6(6):426-34. 

3. Agrawal AC, Jain S, Jain RK, Raza HK. 
Pathogenic bacteriain an orthopaedic 
hospital in India. J Infect Dev 
Ctries.2008;2:120-3. 

4. Jain V, Ramani VK, Kaore N. Antimi-
crobial susceptibilitypattern amongst 
aerobic bacteriological isolates in 
infectedwounds of patients attending 
tertiary care hospital in centralIndia. Int J 
CurrMicrobiolAppl Sci. 2015;4(5):711-9. 

5. Jain A, Bhatawadekar S, Modak M. 
Bacteriologicalprofile of surgical site 
infection from a tertiary care hospital, 
from Western India. Indian J Appl Res 
2014;4(1):397-400. 

6. Hauser CJ, Adams CA Jr, Eachempati SR. 
Council of the Surgical Infection Society. 
Surgical infection society guideline: 
prophylactic antibiotic use in open 
fractures: an evidence-based guideline. 
Surg Infect (Larchmt) 2006; 7:379-405. 

7. Anglen JO. Comparison of soap and 
antibiotic solutions for irrigation of lower-

limb open fracture wounds. A prospective, 
randomized study. J. Bone Joint Surg Am 
2005; 87:1415-22. 

8. Mahomed NN, Barrett JA, Katz JN, 
Phillips CB, Losina E, Lew RA, 
Guadagnoli E, Harris WH, Poss R, Baron 
JA. Rates and outcomes of primary and 
revision total hipreplacement in the United 
States Medicare population. J Bone Joint 
Surg Am.2003;85:27-32. 

9. Ayers DC, Dennis DA, Johanson NA, 
Pellegrini VD Jr. Common complications 
of total knee arthroplasty. J Bone Joint 
Surg Am. 1997;79:278-311. 

10. Rao N, Cannella B, Crossett LS, Yates AJ 
Jr, McGough R 3rd. A preoperative 
decolonization protocol for Staphylo-
coccus aureus prevents orthopaedic 
infections. ClinOrthopRelat Res. 2008; 
466:1343-8. 

11. Fulkerson E, Valle CJ, Wise B, Walsh M, 
Preston C, Di Cesare PE. Antibiotic 
susceptibility of bacteria infecting total 
joint arthroplasty sites. J Bone Joint Surg 
Am. 2006;88:1231-7 

12. Fitzgerald RH, Jr. Infected total hip 
arthroplasty: diagnosis and treatment. J 
Am AcadOrthop Surg. 1995;3:249-62. 

13. Costerton JW. Biofilm theory can guide 
the treatment of device-related orthopaedic 
infections. ClinOrthopRelat Res. 
2005;437:7-11. 

14. Costerton JW, Stewart PS, Greenberg EP. 
Bacterial biofilms: a common cause of 
persistent infections. Science. 1999;284: 
1318-22. 

15. Lewis K. Riddle of biofilm resistance. 
Antimicrob Agents Chemother. 2001;45: 
999-1007. 

16. CLSI,M100-S26 Performance Standards 
for Antimicrobial Susceptibility Testing; 
Twenty-fourth Informational Supplement 
Jan 2016.  

17. CLSI,M100-S26 Performance Standards 
for Antimicrobial Susceptibility Testing; 



 

Jyoti et al JMSCR Volume 05 Issue 04 April 2017 Page 20129 
 

JMSCR Vol||05||Issue||04||Page 20123-20129||April 2017 

Twenty-fourth Informational Supplement 
Jan 2016,110-112 . 

18. CLSI,M100-S26 Performance Standards 
for Antimicrobial Susceptibility Testing; 
Twenty-fourth Informational Supplement 
Jan 2016,140-141  

19. Devi PV, Reddy PS, Shabnum M. 
Microbial profile and antibiotic 
susceptibility pattern of orthopedic 
infections in a tertiary care hospital: A 
study from South India. Int J Med Sci 
Public Health 2017;6 (Online First).Doi: 
10.5455/ijmsph.2017.1060318112016 

20. Abraham Y, Asrar D, Woldeamanuel Y, 
Chaka T, Negash D, Wamisho BL. 
Bacteriology of compound (open) fracture 
wounds at Tikur-Anbessa specialized 
hospital, Addis ababa University, Ethiopia. 
EJHMS 2014; 52:1-10. 
www.uog.edu.et/journals/index.php/ejhms/
article/download/52/33. 

21. Gomez J, Rodriguez M, Banos V, 
Martinez L, AntoniaC, Antonia M, 
“Orthopedic Implant Infection. Prognostic 
factors and influence of prolonged 
antibiotic treatment in its evolution. 
Prospective study: 1992-1999. Enferm 
Infec Microbiol Clin 2003; 21:232-36. 

22. Zimmerli W, Trampuz A, Ochsner PE. 
Prosthetic joint infections.NEngl J Med 
2004 Oct14; 51(16):1645-54. 

23. JyotiSonawane, Narayan Kamanth ,Rita 
Swaminathan, Kaushal Dosani. Bacterio-
logical profile of surgical site infections 
and their antibiogram in tertiary hospitals 
in Navy Bombay.Bombay Hospital Journal 
2010;52; 358-61. 

24. Nitin GoelInsan,NikhilPayal ,Mahesh 
Singh, Amod Yadav, B.L.Chaudhary, 
Ambrish Srivastava.Post operative wound 
infection bacteriology andantibiotic 
sensitivity pattern. IJCRR2013;5:74-9. 

25. Incidence and risk factors for early 
surgical site infections in elective 
orthopedic implant surgeris,a prospective 
study .Feb-2015 Vol 4,Issue 15,Page 
2525-2531. 

26. Bergqvist S. Observations concerning the 
presence of pyogenic staphylococci in the 
nose and their relationship to the 
antistapholysintitre. Acta Med Scand 
1950; 136:343-50. 

27. Dan M, Moses Y, Poch F, Asherov J, 
Gutman R.Carriage of methicillin-resistant 
S.aureus by nonhospitalized subjects in 
isral. Infection 1992; 20:332-5. 

28. SatyaChandraV,SuryaKiraniKRL.Bacterio
logical spectrum of post operative 
orthopedic implant infectionsand their 
antibiogram.JKIMSU,Vol.5,No.1,January-
March,2016. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



www.wjpls.org 

 

184 

Rajeev et al.                                            World Journal of Pharmaceutical and Life Sciences 

 
 
 
 

HAS HAART WON HEART OF HIV/AIDS PATIENTS? 

 
Rajeev R. Shah*1, Vaishali Masatkar2, Shweta Bohra3, Naziya Malek4, Gargi Ghose5, 

HP Pandya6 

 
1HOD & Associate Professor, Microbiology Department, Ananta Institute of Medical 

Sciences and HOD & Associate Professor, Microbiology Department, Kaliwas, Udaipur, 
Rajasthan. 

2Assistant Professor, Department of Dermatology, Ananta Institute of Medical Sciences and 
Research Centre, Kaliwas, Udaipur, Rajasthan. 

3Assistant Professor, Microbiology Department, Ananta Institute of Medical Sciences and 
Research Centre, Assistant Professor, Microbiology Department, Kaliwas, Udaipur, 

Rajasthan. 
4 I/C ART Centre, Government Civil Hospital, Himmatnagar, India. 

5Clinical Microbiologist, Medanta Hospital, Indore, India. 
6Assistant Professor, Microbiology Department, American International Institute of Medical 

Sciences, Udaipur, Rajasthan. 
 

Article Received on 09/12/2016           Article Revised on 29/12/2016         Article Accepted on 19/01/2017 

ABSTRACT 

Background: The Human Immunodeficiency Virus (HIV) has 

changed from life threatening to chronic condition due to the almost 

universal use and accessibility of antiretroviral treatment (ART) among 

HIV patients.  Antiretroviral (ARV) treatment works by suppressing 

the viral load and restoring the immune system. Once patients start 

Highly Active Antiretroviral Therapy (HAART), it is to be continued 

lifelong in spite of its many adverse side effects. Objective: To 

identify the adverse drug reactions (ADRs) to antiretroviral therapy 

(ART) and to assess their impact on treatment compliance in patients  

with HIV/AIDS in western India. Methods: A retrospective study was conducted in Gujarat 

to study the adverse effects after HAART initiation in 1244 patients on HAART who were 

evaluated retrospectively for their adverse drug reactions (ADRs). Results: The most 

common first line regimen was stavudine+lamivudine+efavirenz (d4T +3TC + EFV)(68.6 %) 

followed by stavudine + lamivudine + nevirapine (d4T + 3TC + NVP)(17.9%); zidovudine+ 

lamivudine + nevirapine(AZT+3TC+NVP) (10.9 %); and zidovudine+lamivudine+efavirenz 
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(AZT + 3TC +EFV) 2.5%. The first line of regimen was modified in 136(10.9%) patients, the 

most common cause for modifying therapy being development of an adverse effect 

721(57.9%) and completion of antituberculous therapy  in 510 cases(41.%). The most 

common cause for modifying therapy was skin rashes due to NVP in 279(22.4%) followed by 

loss of appetite 195(17.2%). Conclusion: A significant proportion of patients had adverse 

effects of HAART. A significant proportion of those started on NVP-based regimens are 

more likely to substitute therapy when compared with those on non-NVP-based regimens.  

 
KEYWORDS: HIV, AIDS, ART, HAART, Adverse Drug Reaction (ADR), CD4 Count.  

 
ABBREVIATIONS 

HIV – Human Immunodeficiency Virus 

AIDS - Acquired immune deficiency syndrome 

ART - Antiretroviral Treatment 

ARV – Antiretroviral 

HAART - Highly Active Antiretroviral Therapy  

ADR - Adverse Drug Reaction 

 
INTRODUCTION 

The Human Immunodeficiency Virus (HIV) has changed from life threatening to chronic 

condition due to the almost universal use and accessibility of antiretroviral treatment (ART) 

among HIV patients [1]. Antiretroviral (ARV) treatment works by providing suppression of 

viral load and restoring the immune system. It is estimated that out of the 35.3 million people 

living with HIV worldwide, 10.6 million were receiving ART in 2012 [2]. Nearly, 6.6 million 

HIV/AIDS related deaths worldwide have been prevented as a result of ART [2]. Despite 

these gains, adverse reactions to these medicines remain a significant public health concern 

and may compromise the effectiveness of the ART programmes [3,4]. 

 
In India, approximately 2.4 million people were living with human immunodeficiency virus 

(HIV) in 2009, which is estimated to be the third largest population of HIV affected people in 

the world.[5] With the availability of new antiretroviral drugs, there has been a decline in 

morbidity and mortality due to acquired immunodeficiency syndrome (AIDS). 

 
The advent of highly active antiretroviral therapy (HAART) has resulted in significant 

decreases in HIV-related morbidity and mortality in both the developed and developing 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR4
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref1
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world[6-8] and HAART has been touted as one of the greatest breakthroughs in the response to 

the HIV pandemic. HAART may be modified or interrupted as a result of many reasons, key 

among which are adverse effects and virological failure [8-11]. The adverse effects may in 

themselves result in virological failure or disease progression as a result of sub optimal 

dosing or treatment interruption. 

 
In a study done in India, 90.6% of all the patients on HAART developed an adverse drug 

reaction and there were 618 episodes in various systems, the abdominal and central nervous 

systems were the most affected [12]. Luma and colleagues, studying patients in Cameroun 

found an adverse drug reaction (ADR) prevalence of 19.5% of which 21.2% were due to 

peripheral neuropathy. Overall 56.1% of ADR were attributed to the use of stavudine 

(d4T)[13]. Anaemia was observed as an ADR in many patients on ART, especially whenever 

the patients took zidovudine (ZDV) [14].  

 
In an effort to scale up HAART to those who needed it most, the WHO in 2003 launched the 

"3 by 5" initiative with an objective of placing 3 million persons living with HIV on HAART 

by 2005[15]. In line with this initiative the World Health Organisation (WHO) developed 

guidelines on antiretroviral therapy for resource poor countries. The guidelines recommended 

a combination of two nucleoside reverse transcriptase inhibitors (NRTIs) and one non-

nucleoside reverse transcriptase inhibitor (NNRTI) as first-line regimens in resource-

constrained settings[16]. 

 
Access to antiretroviral therapy (ART) has improved tremendously over the last few years 

due to implementation and enforcement of various strategies by National AIDS Control 

Organization (NACO). NACO has established ART centres in selected government hospitals 

which offer free treatment for HIV/AIDS and related opportunistic infections. [17] In India, as 

of May 2009, there were 174 ART centres and 1,55,000 patients were on therapy. [18] By 

2012, National AIDS Control Program III (2007-2012) aims to increase number of ART 

centres up to 250 where 3,00,000 adults will be given free ART. [17] In addition, 10 centres of 

excellence responsible for training, research work and mentoring of ART centres linked to 

them have been established across the country.[19]  

 
HAART is the corner stone of management of patients with HIV/AIDS 

infection. [20] Consistent use is vital for drugs to be effective and to prevent emergence of 

resistance. However, ARV drugs are highly toxic and are associated with various adverse 

http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref2
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref3
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref2
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref4
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref5
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drug reactions (ADRs) due to which many patients require withdrawal of the drug or even 

discontinue the treatment resulting in treatment failure. [21] Hence, monitoring and reporting 

of ADRs in HIV/AIDS patients receiving ART assumes great importance. There is paucity of 

data on ADRs to ART in Indian population. Keeping this in view, the present study was 

designed to identify the ADRs in patients receiving ART and to assess their impact on the 

compliance to the prescribed treatment. 

 
MATERIAL AND METHODS 

It was a retrospective study conducted at various ART centres of western India. The study 

was approved by GSACS, Ahmedabad. 

 
A cross sectional retrospective study was conducted reviewing data of 1244 patients initiated 

on HAART. Univariate analysis was done for the dependent and independent variables. 

Stepwise logistic regression procedures were used to model the effect of gender on the 

development of ADRs controlling other variables like age, marital status, weight at baseline 

and CD4 at baseline. 

 
From the patients records, findings of complete general, physical, systemic examination and 

all laboratory investigations were recorded.  ADR monitoring was done in a systemic manner 

adopting both spontaneous and intensive monitoring approaches. The WHO definition of an 

ADR was adopted [22].  A pre-designed and pre-tested proforma had been confidentially used 

for ADR record keeping. 

 
If the patient developed any ADR, the drug which was most commonly implicated in the 

causation was challenged by the treating physician and was replaced by another drug from 

the same class. The patient was then monitored for recovery from the symptoms. 

 
The World Health Organisation (WHO) ADR probability scale was used for causality 

assessment. 

 
With respect to ADR, following parameters were recorded. 

1. Number of  adverse drug reactions with different treatment regimens, 

2. Nature of adverse drug reactions, 

3. Severity of adverse drug reactions, 

http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref6
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4. Incidence of each adverse drug reaction-calculated by dividing the number of patients 

suffereing from a particular adverse drug reaction by the total number of patients taking 

the same suspected drug, 

5. Requirement of  de-challenge, 

6. Compliance to the prescribed treatment- monitored by pill count at each visit and as 

reported by the patient, and 

7. Number of deaths.    

 
RESULTS AND DISCUSSION 

One thousand two hundred forty four (1244) patients who had been on ART were included in 

the present study, Out of which 1132(90.99%) patients complained of ADRs  and few of 

them even recorded to have multiple ADRs. 

 
Patients received four first line regimens as per the NACO guidelines [Table 1]. Stavudine 

+Lamivudine + Efavirenz was the most widely used combination [Table 2]. Drugs were 

given in the following dosages: Stavudine 40 mg B.D., Lamivudine 150 mg B.D., Nevirapine 

150 mg B.D., Zidovudine 300 mg B.D. and Efavirenz  600mg H.S. 

 
Out of the 1244 patients enrolled, 1132(90.99%) patients were recorded to report ADRs. 

About 74.91 % were recorded to develop more than one adverse reaction. A total of 1511 

adverse drug reactions affecting various systems were observed in 1132 patients [Table 3]. 

Majority of adverse reactions were observed related to the gastrointestinal system and central 

nervous system including loss of appetite and insomnia each accounting for 28 percent. 

Maximum adverse reactions (872 out of 1511) were observed in patients who were 

prescribed treatment Ia (Stavudine + Lamivudine + Nevirapine). This was followed by 338 

ADRs in patients receiving treatment regimen IIa, 223 ADRs in the patients taking treatment 

regimen I, and 78 ADRs in the patients taking treatment regimen II. 

 
Irregular menstrual cycle was reported by 10 patients, 3 each in treatment I, II, and IIa. Loss 

of smell sensation and hearing impairment was observed in 2 patients receiving treatment 

regimen I and in 3 patients in regimen Ia. 

 
Incidence of ADRs to a particular drug was calculated based on only the dechallenge test.  

Incidence of peripheral neuropathy and fat redistribution due to stavudine was 6.98% and 
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2.67%, respectively, and incidence of skin rash due to nevirapine was 7.23%, incidence of 

hepatitis due to nevirapine and efavirenz was 2.96% and 2.17 % respectively. 

 
Even though HAART showed plenty of adverse drug reactions, at the same time it decreased 

morbidity and mortality in HIV/AIDS patients, it improved health status, body weight and 

even CD4 counts in almost about 90 % of the patients who adhere to this treatment strictly 

[Table 4]. 

 
The basic configuration of antiretroviral regimens is unchanged. The most common initial 

regimens are a non-nucleoside reverse transcriptase inhibitor (NNRTI) or a protease inhibitor 

(PI) with two nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs). Common 

toxicities of ART can make adherence to therapy difficult. However, adherence is important 

to prevent the development of drug resistance. Unlike therapy for other diseases, a strategy of 

decreasing the dose or switching to a different drug to minimize toxicity and maximize 

adherence may not be possible with ART; the benefit of suppressing HIV may override other 

considerations. Identification and awareness of ART toxicity are necessary to facilitate 

patient adherence and determine when a change in therapy may be needed. 

 
Routine monitoring in patients receiving ART includes a complete blood count and a 

comprehensive metabolic panel every three to six months. A lipid profile and urinalysis for 

proteinuria should be performed annually. When ART is changed, a complete blood count, 

metabolic panel, and lipid profile should be performed two to eight weeks afterward. 

Abnormal results should prompt more frequent testing based on clinical assessment. 

 
According to Joint United Nations Programme on HIV and AIDS (UNAIDS) and WHO 

estimates, approximately 1,58,000 people all over the world were receiving ART in 2007[23].  

It is well known that anti-retroviral drugs are highly toxic and therefore, early detection of 

ADRs by continuous monitoring is indispensable for successful treatment. In the present 

study, 1511 ADRs were observed in 1132 (90.99%) patients. Main risk factors associated 

with development of ADRs in HIV patients as determined by the researchers in previous 

studies included illiteracy, female gender, CD4 < 200 cells/µL, and opportunistic infections 

such as tuberculosis.[24] Earlier studies have also documented that a majority of ADRs were 

predictable and preventable.[24,25] 
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We observed that the maximum numbers of ADRs were related to the gastrointestinal system 

which is in agreement with findings of Modayil et al.[24] In our study, apparently maximum 

ADRs occurred in patients receiving stavudine+lamivudine+efavirenz which may be 

attributable to larger number of patients receiving this combination; however, it was observed 

that the incidence of ADRs was highest with the stavudine+lamivudine+nevirapine regimen.  

 
Most cases (18/21) of peripheral neuropathy and all cases of lipodystrophy were observed in 

patients receiving stavudine therapy. Similar findings have been reported earlier. [24] We 

observed an incidence of 1.39% of peripheral neuropathy but no case of fat redistribution 

with stavudine. However, earlier studies have reported an incidence of peripheral neuropathy 

as 10%, 12% and a prevalence of lipodystrophy as 25%.[26,27.28] Low incidence seen in our 

study may be contributed to under diagnosis and that the drug is well tolerated in this part of 

the world. Recently updated WHO guidelines on ART for HIV/AIDS patients do not 

recommend use of stavudine as a first choice in first-line regimens due to these adverse 

effects.[20] 

 
Incidence of skin rash (18.46%) and hepatotoxicity (3.19%) due to nevirapine seen in our 

study was almost the same when compared to that observed by Rotunda et al. (skin rash-

15%),[29] Martinez et al. (hepatotoxicity-12.5%),[30] and Sulkowski et al. (hepatotoxicity-

15.6%).[31] Latter also reported that the incidence of hepatitis due to efavirenz was 8%, 

whereas we found an incidence of only 0.43%. Further, in our study dechallenge with 

nevirapine and efavirenz in these patients resulted in resolution of hepatitis gradually over a 

period of 3 weeks and 1 month, respectively. 

 
Few ADRs never documented earlier in the literature with use of ART such as irregular 

menstrual cycle, hearing impairment and loss of smell were also observed in the present 

study. 

 
Issue of non-compliance is of major concern in management of HIV patients keeping in view 

that it requires lifelong treatment. Non-compliance causes significant economic implications 

by complicating disease management and its subsequent healthcare and social costs. Earlier 

studies have documented that most important factor resulting in non adherence to ART is 

toxicity.[32] We observed that it was mainly the severe ADRs which affected the patients' 

compliance. We observed that 22.1% of patients were non-compliant to ART because of 
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ADRs. These findings are in concordance with that of Monforte et al. who reported non 

compliance in 21.1% of Italian patients due to ADRs to ART.[32] 

 
The risk of adverse drug reactions (ADRs) arises because of the effect of the disease on the 

immune systems and the safety profiles of the complex ART drugs [3]. There are a number of 

ADRs related to ART that have been documented, and may be mild to severe; and short to 

long term depending on the environment[1,5,33]. ADRs in developing countries may differ 

from those in developed countries because of high prevalence of conditions such as 

malnutrition, tuberculosis and patients presenting with advanced HIV disease [34]. For 

instance, it has been found that in Africa, neuropathy, neutropenia and lipodystrophy are the 

predominant ADRs[35]. Short term ADRs are a potential threat to successful initiation and 

adherence to ART[36]. The timing of ADRs may also depend on the type of drugs. Studies 

have shown that patients on Efavirenz, Lamivudine and Zidivudine or Indinavir, Zidovudine 

and Lamivudine may present with ADRs within the first 12 and 24 weeks, respectively[37]. 

ADRs may be common or specific to class of drugs [1,36]. Drugs classified as non-nucleoside 

reverse transcriptase inhibitors (NNRTIs) which include Efavirenz (EFZ) and Nevirapine 

(NVP) are known to cause rashes and hepatotoxicity. On the other hand, drugs classified as 

nucleoside reverse transcriptase inhibitors (NRTIs) including Zidovudine (AZT) and 

Stavudine (d4T) are known to cause anaemia, nausea, rashes, lipoatrophy and lactic 

acidosis.[1] 

 
Apart from ADR depending on the environment and the type of ART regimen, a number of 

other risk factors have been identified, that include patient age, gender, duration of treatment, 

disease biomarkers such as CD4 count and viral load and body mass index (BMI) [38]. These 

risk factors have been found to interact with type of ADR. For instance, females are more 

likely to develop rashes and hepatotoxicity[38]; and patients aged 40 years and above are at a 

higher risk of developing peripheral neuropathy when taking d4T[39]. The longer a patient is 

on ART the less likely they would experience ADRs; possibly as a result of stability in ARV 

regimen, coming after many changes and eventually settling on an acceptable regimen [30]. 

 
Monitoring safety and toxicity related to ART remains a challenge facing the public health 

sector. Monitoring is usually done using spontaneous surveillance of HIV patients on 

treatment. Spontaneous reporting of ADRs is a very inefficient system in detecting drug-

related conditions, leading to underestimation of the burden due to ADRs [3,40]. Thus, more 

systematic and robust surveillance methods including structured surveillance 
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pharmacovigilance systems, which assess and monitor safety profile and impact of 

antiretroviral medicines have been advocated. Structured surveillance tracks HIV positive 

patients who are on ART to assess drug related morbidity and mortality over time. South 

Africa, a country heavily hit by the HIV epidemic, uses spontaneous surveillance of HIV 

patients on ART to assess ART-related adverse effects. Though these data are routinely 

available, the coverage may not be adequate. Thus, for the purposes of this study, data from a 

structured surveillance system in Western India are used. 

 
The adverse drug reaction events in patients often are of recurrent nature, such that the 

repetitions tend to cluster more in some patients than in others. Analyses of these data are 

complicated due to the fact that independence between the recurrent event times cannot be 

predicted in a subject. In medical studies, time-to-event models have been developed to 

account for possible dependence between recurrent events data [42]. The aim of this study was 

to provide a unified analysis of recurrent ADR events data from a structured antiretroviral 

pharmacovigilance surveillance system.  

 
Table 1: Treatment Regimens as per NACO guidelines. 

Treatment Regimens Drugs in combination No Patients 
I Zidovudine + Lamivudine + Nevirapine 136 
Ia Stavudine + Lamivudine + Nevirapine 223 
II Zidovudine + Lamivudine + Efavirenz 31 
IIa Stavudine + Lamivudine + Efavirenz 854 

  
Table 2: Patient’s characteristic in different treatment groups. 

 Treatment  
regimen I 

Treatment 
regimen Ia 

Treatment 
regimen II 

Treatment 
regimen IIa 

No of patients 136 223 31 854 
Mean Age(years) 36  + 8.34 40 + 2.87 33 + 7.20 38 + 4.31 
Sex(M/F) 92/44 155/68 20/11 532/322 
Weight (kg) 50  + 6.65 53  + 9.22 51 + 5.13 58 + 5.22 
Current 
CD4 count 
< 200 
> 200 

 
 

43 
93 

 
 

78 
145 

 
 

21 
10 

 
 

247 
607 

 
Table 3: ADRs related to different systems. 

System Involved No. of patients with ADRs (%) 
Gastrointestinal system 
    Loss of appetite 
    Dyspepsia 
    Abdominal Discomfort 

678(36.45%) 
195(28.76%) 
154(22.71%) 
81(11.94%) 
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    Diarrhoea 
    Constipation  
    Nausea 
    Vomiting 
    Abdominal  Pain 
    Hepatitis 

74(10.91%) 
54(07.96%) 
51(07.52%) 
43(06.34%) 
21(03.10%) 
05(00.59%) 

Central Nervous System 
    Insomnia 
    Headache 
    Dizziness 
    Anxiety 
    Nightmare 
    Peripheral neuropathy 
    Excessive sleep at night 
    Delusion 

415(22.31%) 
111(28.75%) 
89(21.45%) 
78(18.80%) 
57(13.73%) 
27(06.51%) 
21(05.06%) 
19(04.58%) 
14(03.37%) 

Dermatological 
    Skin rashes & itching 
    Facial discolouration 

287(15.43%) 
279(97.21%) 
08(02.79%) 

Metabolic 
    Fatigue 
    Dyspnea 

178(09.57%) 
109(61.24%) 
69(38.76%) 

Musculoskeleton 
    Body ache 
    Vague chest pain 
    Pain in legs 

106(05.70%) 
51(48.11%) 
28(26.41%) 
27(25.47%) 

Miscellaneous 
    Irregular menstruation 
    Loss of smell sensation 
    Hearing impairment  

15(00.81%) 
10(66.67%) 
3(20.00%) 
2(13.33%) 

 
Table 4: Descriptive analysis of socio-demographic and health status of the patients at  

ART clinic. 

 Variables n(%), N = 1244 
1 Socio-demographic  
(i) Education ( primary and above) 871(70.1) 
(ii) Work status (unemployed) 247 (19.9) 
(iii) Age (≤40 years) 705(56.7) 
(iv) Gender (female) 445(35.8) 
(v) Marital status ( married) 1068 (85.9) 
(vi) Residency (urban) 466 (37.5) 
2 Clinical variables  
(i) Duration of ART ( ≤4 years) 495(39.8) 
(ii) Current CD4 level ( cells/mm3 )  
a. < 200 389(31.3) 
b. >200 855(68.7) 
(iii) Non adherence 47(3.8) 
3 General profile  
 General health at the start of treatment  
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(i) Healthy 257(20.67) 
(ii) Mild to severely ill 987 (79.5) 
4 CD 4 count after treatment  
(i) Increased 1135 (91.2) 
(ii) Decreased 27(2.1) 
(iii)` No change 82(6.6) 
5 Health status after ART start  
(i) Improved 1114(89.5) 
(ii) Not improved 130(10.4) 
6 Body weight  
(i) Increased 1009(84.1) 
(ii) Decreased 91(7.3) 
(iii) No change 144(11.6) 

 
CONCLUSION 

HAART has decreased morbidity and mortality up to the expectation along with increasing 

considerable longevity of life of the HIV/AIDS patients.  But all these antiretroviral drugs are 

highly toxic and associated with myriad adverse drug reactions and that too with a very high 

frequency. These ADRs are adding to the problem of non-compliance which in itself is a very 

big issue with ART. Hence, it is prudent to recognize these ADRs as early as possible in the 

course of treatment. This goal can be achieved by regular monitoring and reporting of ADRs 

which is indispensable for improving the treatment outcome. 
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INTRODUCTION 
 

Urinary tract infection (UTI) is an important health-care 
problem affecting millions every year in the community 
and tertiary care settings. It is a term applied to a variety 
of clinical conditions ranging from asymptomatic 
presence of bacteria in the urine to severe of the kidney 
with sepsis.[1] 
  
A count of >105 colony forming units (CFU)/mL of urine 
is considered as significant bacteriuria.[2] Etiological 
agents of UTI are variable and usually depend on time, 
geographical location and age of patients.[3] Most UTIs 
are caused by Gram-negative bacteria like Escherichia 
coli (E. coli), Klebsiella spp., Proteus mirabilis, 
Pseudomonas aeruginosa, Acinetobacter spp., and 
Serratia spp. and Gram-positive bacteria such as 
Enterococcus spp. and Staphylococcus spp3. E. coli is the 
single most common pathogen accounting for 70-75% of 
all cases of UTI.[2] 

 
The antimicrobial agents used in treatment of UTI 
include cell wall inhibitors like Penicillin, 

Cephalosporins, DNA gyrase inhibitors like 
Floroquinolones and Aminoglycosides that are protein 
synthesis inhibitors. Inappropriate and extensive use of 
antibiotics has lead to the development of multidrug 
resistance among the pathogens. To ensure appropriate 
treatment, knowledge of the organisms that cause UTI 
and their antibiotic susceptibility pattern is mandatory. 
 
MATERIAL AND METHOD  
 

The study was conducted in a tertiary care hospital, 
Rajsamand, Rajasthan. All positive urine culture and 
sensitivity reports of males and females over a period of 
one year were included in the study. Urine culture and 
sensitivity reports with more than one causative 
organism were excluded from the study Sample size. The 
organism isolated and the antimicrobial susceptibility 
profiles were collected from the registration records 
using a standard data collection form.  
 
Culture and Identification 
As per the standard operating procedures, clean-catch 
midstream morning urine specimen were collected under 

wjpmr, 2017,3(11), 183-186 

 

 

SJIF Impact Factor: 4.103 

Research Article 

ISSN 2455-3301 

WJPMR 

WORLD JOURNAL OF PHARMACEUTICAL 

AND MEDICAL RESEARCH 
www.wjpmr.com 

*Corresponding Author: Shweta Bohra 

Assistant Professor, Department of Microbiology, Ananta Institute of Medical Sciences and Research Centre, Rajsamand, Rajasthan. 

ABSTRACT  
 

Background: To detect the prevalence rate of bacterial infection among urinary isolates and to determine the 
antimicrobial susceptibility pattern in the rural area of Rajsamand. Aim: of the study was to find prevalence of 
uropathogen in this part of world along with to study the antibiogram of UTI cases. Material and Method: A 
retrospective analysis of bacterial pathogens and their antimicrobial susceptibility was done on urine sample s at 
tertiary care hospital. Antimicrobial susceptibility tests were done using disc diffusion technique as per the 
standard of Kirby-Bauer method. Results: Out of total 600 samples, 193 samples were found positive. Out of 
which males 74(38%) and females119(62%) were positive. Females showed higher prevalence rate of UTI than 
males. Gram negative bacteria were found in high prevalence rate than gram positive bacteria. E. coli 101(52 %) 
was the most common organism, followed by Klebsiella 25(13%), CoNs22(11%), Pseudomonas13(7%), 
CoPs11(6%), Enterococcus12(6%) Candida Sp. 6(3%) and Proteus Sp. 3(2%). Conclusion: There is a need for 
constant monitoring of susceptibility of specific pathogens in different populations to commonly used anti-
microbial agents. 
 
KEYWORDS: Urinary tract infection, Antibiotic Susceptibility Pattern, Uropathogenes. 

http://www.wjpmr.com/


Shweta et al.                                                                         World Journal of Pharmaceutical and Medical Research 

www.wjpmr.com 

 

184 

sterile conditions in a sterile wide mouth container. All 
samples were completely processed within 1–2 h after 
arrival, to avoid overgrowth of any contaminating bac-
teria. Urine samples were plated on Nutrient agar, Blood 
agar and MacConkey agar using calibrated wire loops 
and then incubated aerobically at 37 °C for 24 h. From 
positive cultures, uropathogens were identified based on 
biochemical reaction.[4] 
 
Antimicrobial susceptibility tests 
According to the standard operational procedures, 
antimicrobial susceptibility tests were done on Mueller-
Hinton agar (Oxoid, Hampshire, England) using Kirby-
Bauer disk diffusion method[8] antimicrobial agents of 
variable strength. Resistance data were interpreted 
according to Clinical laboratory Standards Institute. 
Reference strains of E. coli ATCC 25922 and 
Staphylococcus aureus ATCC 25923 (S. aureus) were 
used for quality control for antimicrobial susceptibility 
tests.[9] Statistical Analysis: Data entry was done using 
Microsoft Excel and the data was analysed using SPSS 
16. 
 
RESULTS  
 

A total of 600 samples were taken during a period of 
2015 -2016, out of which 193 were culture positive 
cases. The identification of bacteria and culture and 
sensitivity was carried out for the same. Out of 193 
cases, males were 74 (38%) and females were 119(62%) 
and more common in 21-40 age group. The number of 
organisms isolated from females subjects were more than 
males (Table 1). E. coli 101(52 %) was the most 
common organism, followed by Klebsiella 25(13%), 
CoNs 22(11%), Pseudomonas 13(7%), CoPS 11(6%), 
Enterococcus 12(6%) Candida Sp. 6(3%) and Proteus 
Sp.3(2%). Sex-wise distribution of UTI by organism, 
Out of 74 males E. coli was isolated from 34 and 
Klebsiella 14 and out of 119 females E. coli was isolated 
from 65 and Klebsiella 11.E.coli (52%) , followed by 
Klebsiella (13%) were the commonest in both sexes 
(Table 4).The antibiotic susceptibility profile of gram 
negative organisms showed that E.coli and klebsiella 
were highly susceptible (100%) to imipenem followed by 
Nitrofurantoin, Amikacin, Piperacillin tazobactum, 

Ceftazidime/clavulanic acid while its resistance profile 
showed that they were more resistant to 
sulphamethoxazoles followed by amoxclav, ampicillin 
sulbactum, cephalosporins, and ceftriaxone. 
Staphylococcus aureus and Enterococcus were highly 
sensitive to Nitrofurantoin followed by Vancomycin, 
Linezolid, Gentamicin, Ciprofloxacin, Levofloxacin, 
Cotrimoxazole and Cephalosporins. 
 
Table 1: Age and Sex distribution of patients with 
suspected UTI. 
 

Age Group Male Female Total 
0-20 10 15 25 
21-40 20 55 75 
41-60 16 33 49 
61-80 26 14 40 

81-100 02 02 04 
Total 74(38%) 119(62%) 193 

 
Out of total 600 urine culture, 193 cases were culture 
Positive and sensitivity was also carried out for the same. 
Out of 193 cases, males were 74 (38%) and females were 
119(62%) and more common in 21-40 age group. 
(Table.1). 
 
Bacterial isolates from urine sample of patients with 
suspected UTI 

 
 
E. coli 101(52 %) was the most common organism, 
followed by Klebsiella 25(13%), CoNs22(11%), 
Pseudomonas 13(7%), CoPs11(6%), Enterococcus 
12(6%) Candida Sp. 6(3%) and Proteus Sp. 3(2%). 

 
Table 2: Age- Sex distribution of patients with suspected UTI according to type of uropathogen. 
 

Organisms 
0-20 21-40 41-60 61-80 81-100 Total 

(n=193) Male Female Male Female Male Female Male Female Male Female 
E.coli 4 9 8 26 9 20 15 9 - 1 101 
Klebsiella 3 2 3 4 4 4 4 1 - - 25 
Pseudomonas 1 - 2 4 - 3 1 1 1 - 13 
Proteus sp. - - - - - - 1 2 - - 3 
Cons - 4 2 9 2 2 2 1 - - 22 
Cops - - - 9 - 1 2 - - - 12 
Enterococcus 2 - 4 3 - 1 - - 1 - 11 
Candida - - 1 - 1 2 1 - - 1 6 

 
According to Age-Sex distribution of Patients, Out of 74 
males E. coli was isolated from 34 and Klebsiella 14 and 

out of 119 females E. coli was isolated from 65 and 
Klebsiella 11.(Table 2). 
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Table 3: Resistant pattern of Antibiotic in bacterial isolates from patients with suspected UTI. 
 

Organisms E.coli 
(n=101) 

Klebsiella 
(n=(25) 

Pseudo 
monas 
(n=13) 

Proteus sp. 
(n=3) 

Cons 
(n=22) 

Cops 
(n=12) 

Entero 
Coccus 
(n=11) 

Amikacin/ 
Gentamycin 

12 (12%) 06(24%) 03(23%) 01(33%) NA 01(8%) 0 

Cefuroxime 80(79%) 22(88%) 11(85%) 03(100%) 12(54%) 05(42%) 11(100%) 
Ceftizoxime 71(70%) 20(80%) 10(77%) 02(67%) 15(68%) 05(42%) 11(100%) 
Ceftriaxone 70(69%) 19(76%) 10(77%) 02(67%) 10(45%) 05(42%) 11(100%) 
Ceftazidime + 
clavulanic acid 

33(33%) 11(44%) 05(38%) 01(33%) NA NA NA 

Cefoperazone + 
sulbactam 

22(22%) 11(44%) 04(30%) 01(33%) NA NA NA 

Cefixime 75(74%) 22(88%) 13(100%) 02(67%) 17(77%) 05(42%) 11(100%) 
Vancomycin NA NA NA NA 0 0 0 
Azithromycin NA NA NA NA 13(33%) 04(33%) 09(81%) 
Amoxycillin + 
clavulanic acid 

84(83%) 22(88%) 13(100%) 03(100%) 10(45%) 05(42%) 07(63%) 

Ampicillin + 
Sulbactam 

73(72%) 18(72%) 13(100%) 03(100%) 08(36%) 05(42%) 07(63%) 

Piperacillin + 
tazobactam 

18(18%) 07(28%) 05(38%) 01(33%) NA NA NA 

Ciprofloxacin 63(62%) 14(56%) 07(54%) 01(33%) 08(36%) 01(8%) 08(73%) 
Levofloxacin 51(50 %) 13(52%) 07(54%) 01(33%) 07(32%) 0 08(73%) 
Co trimoxazole 78(77%) 17(68%) 13(100%) 03(100%) 13(33%) 04(33%) 08(73%) 
Linezolid NA NA NA NA 0 0 0 
Aztreonam 61(60%) 19(76%) 10(77%) 02(67%) NA NA NA 
Imipenam 02(2%) 0 0 0 NA NA NA 
Meropenam 02(2%) 0 0 0 NA NA NA 
Nitrofurantoin 04(4%) 06(24%) 13(100%) 03(100%) 03(14%) 0 01(9%) 
Clindamycin NA NA NA NA 11(50%) 0 NA 

 
The overall susceptibility profiles of bacterial isolates are 
shown in Table 3. Amongst gram negative bacilli, amox-
clav and cefuroxime had the highest overall resistance 
followed by Ampicillin -Sulbactam, Cefixime, 
Ceftizoxime, Co trimoxazole whereas other drugs 
showed sensitive pattern. Cephalosporins were most 
resistant drugs in gram positive bacilli followed by 
amox-clav, Azithromycin, Ampicillin- Sulbactam, Co 
trimoxazole, Ciprofloxacin, Levofloxacin, Clindamycin, 
Nitrofurantoin. 
 
DISCUSSION 
 

Urinary tract infection is huge burden on health care due 
to high prevalence of infection in both community and 
nosocomial settings. It is caused by variety of pathogens 
including E. coli, K. pneumoniae and P. aeruginosa. 
Continuous surveillance of antibiotic susceptibility 
patterns of uropathogens at local level is crucial in 
dealing with emerging problems of antibiotic resistance 
and provides assistance in managing effective initial 
therapy.[4] In present study, the prevalence of UTI in 
females is higher than the males which is attributed to 
factors like close proximity of the uretheral meatus to the 
anus, shorter urethra. This finding is consistent with 
other studies done by Jubina Bency et al Prakasam A., 
K.C et al and Azra S. Akram T et al. There was 

significant growth of E.Coli, Klebsiella, Enterococci, 
Staphylococcus and Pseudomonas. Ecoli & Klebsiella 
infections were most common organisms similar to 
Jubina Bency et al. Enterococcus was sensitive to 
Vancomycin & Linezolid. Staphylococcus was sensitive 
to Vancomycin.[6] The pattern of antimicrobial resistance 
of the micro-organisms causing UTIs vary in their 
susceptibility to antimicrobials from place to place and 
from time to time. World wide data shows that there is 
an increasing resistance among UTI pathogens to 
convential drugs. Resistance has emerged even to newer 
more potent antimicrobial agents. 
 
E.coli(52 %) was the most common organism, followed 
by Klebsiella(13%), CoNs(11%), Pseudomonas(7%), 
CoPs(6%), Enterococcus(6%) Candida Sp. (3%) and 
Proteus Sp.(2%). This finding patterns were similar with 
the study of Savitha like E.coli(48.04%), Klebsiella 
species(8.82%) and Proteus spp.(4.90%).  
 
It has been observed that there is slow but persistent 
decrease in the sensitivity of gram negative and gram 
positive bacteria to some quinolones derivative, 
Ampicillin and Sulphonamides which is alarming 
because these antibiotics have been one of the best 
options for treatment of UTI in both outdoor patients and 
hospitalized patients. Other factors which may influence 
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the sensitivity of urinary pathogens includes, routes of 
administration, dosage schedule, choice of antibiotic, 
misuse of antibiotic and condition of patients and self-
medication.[7] 
 
CONCLUSION 
 

In this study, higher prevalence rates of urinary bacterial 
isolates are observed in females the most commonly 
found organisms were E. coli and Klebsiella. There is an 
emerging resistance of commonly isolated bacteria to 
routinely used antibiotics, which can be ascribed to 
inappropriate antibiotic administration. Important 
infecting organisms are found to be the commensals of 
perianal and vaginal regions, emphasizing a need to have 
proper hygienic practices. 
 
REFERENCES 
 

1. Mulugeta Kibret*, Bayeh Abera , Prevalence and 
antibiogram of bacterial isolates from urinary tract 
infections at Dessie Health Research Laboratory, 
Ethiopia, Asian Pac J Trop Biomed, 2014; 4(2):   
164-168. 

2. Essentials of medical microbiology: Apurba sankar 
sastry sandhya bhat k; chap 29: Page no.302-303. 

3. Jubina Bency A. T.*, Priyanka R., Ponnu Jose, A 
study on the bacteriological profile of urinary tract 
infection in adults and their antibiotic sensitivity 
pattern in a tertiary care hospital in central Kerala, 
India, Int J Res Med Sci, 2017 Feb; 5(2): 666-669. 

4. Cheesbourgh M. Medical laboratory manual for 
tropical countries. 2nd ed. England: Butterworth-
Heineman Ltd, 2006. 

5. Clinical and Laboratory Standards Institute. 
Performance standards for antimicrobial 
susceptibility testing; 18th informational supplement. 
Wayne, PA: Clinical and Laboratory Standards 
Institute, 2011. 

6. Sood S, Gupta R. Antibiotic resistance pattern of 
community acquired uropathogens at a tertiary care 
hospital in Jaipur, Rajasthan. Indian J Community 
Med, 2012; 37(1): 39-44.  

7. Ejaz Ahmed et al, Urinary Tract Bacterial Pathogens 
and their Sensitivity Pattern: Journal of Rawalpindi 
Medical College (JRMC), 2014; 18(2): 263-266. 



 

                                         International Journal of Research in Medical Sciences | October 2018 | Vol 6 | Issue 10    Page 3298 

International Journal of Research in Medical Sciences 
Swamy MA et al. Int J Res Med Sci. 2018 Oct;6(10):3298-3302 
www.msjonline.org pISSN 2320-6071 | eISSN 2320-6012 

Original Research Article 

Spectrum of aerobic bacteria and their antimicrobial pattern in blood 
stream infections of hospitalised patients: a retrospective study 

M. Anjaneya Swamy*, Saroj Golia, Neelima Varania 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

Blood stream infection (BSI) remains one of the foremost 
important causes of morbidity and mortality globally. The 
infection may range from self limiting to life threatening 
sepsis.1,2 As case fatality rate is high it requires 
appropriate and immediate antimicrobial therapy. 
Different bacteria were associated with (BSI) from time 
to time at different geographical areas. These bacteria 
play an important role in causing mortality, increasing the 
length of hospital stay and also the health care cost.3 

Drug resistance of these bacteria is an important issue of 
public health concern. Since many studies have reported 

that gram negative and gram positive bacteria are 
associates with these infections which are often drug 
resistant. Empirical antibiotic therapy is initiated in 
almost all cases before the blood culture reports are 
available. Choice of right empirical therapy is important. 
An early blood culture report may help in selection of 
appropriate antibiotics.2,4 

 Minimal time is required to get a blood culture report 
using automated systems. The etiology and antimicrobial 
pattern of (BSI) may vary at different times in the same 
region hence a continuous update is essential for 
epidemiological purpose and also for rational and 
accurate use of antibiotics by clinicians. The present 
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ABSTRACT 
 
Background: Bacteria associated with blood stream infections are an important public health problem which results 
in morbidity and mortality globally. Emergence of multidrug resistant isolates in hospitalized patients is a major 
problem. Automation techniques play a major role in early identification of the isolate and its drug susceptibility 
testing which is important for better outcome of the treatment. This study was aimed to detect the blood stream 
isolates and their drug susceptibility pattern in hospitalized patients.  
Methods: This was a retrospective study conducted from 377 records of automated blood culture (bact/alert) and drug 
susceptibility testing (vitek) results. Positive blood culture bottles were sub cultured to different culture media and the 
isolates were identified and screened for drug susceptibility testing on Vitek II. 
Results: Around 20.68% of samples were positive for blood stream infections caused by different pathogens. A total 
of 78 microorganisms were isolated from 377 samples. Among which gram negative bacilli was observed in 52.56%, 
gram positive cocci in 44.87% and yeast in 2.56% samples. Coagulase negative staphylococci and Klebsiella 
pneumoniae were the predominant isolates of the study.  
Conclusions: Early diagnosis of blood stream infections in hospitalized patients is life saving. Hence a continuous 
monitoring of isolates and their drug susceptibility is the need of the day.  
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study aimed to determine the etiology and antibiotic 
resistance pattern in blood stream infections.  

METHODS 

Study design 

A retrospective study was conducted from the records of 
automated blood culture (bact alert) and drug 
susceptibility testing (vitek) results in the clinical 
microbiology laboratory from June, 2016 to July, 2018 at 
Ananta institute of medical sciences and research centre, 
Rajsamand. This data includes 377 records of 
hospitalised patients who were admitted to different units 
of hospital during the study period. 

Sampling technique and data collection 

Blood cultures were performed for different age groups 
up to 90 years. Samples were collected by phlebotomist 
from the patients after disinfection of vein puncture site 
with 70% alcohol. 3-4ml of blood was inoculated in 30ml 
BacT/Alert blood culture bottles for paediatrics and 4-
5ml blood was inoculated in 30ml BacT/Alert blood 
culture bottles for adults. These bottles were incubated in 
BacT/Alert automated system. The bottles which showed 
positive signal for growth were removed from the 
automated system and subculture was done on Nutrient 
agar, blood agar and MacConkey’s agar. Smears from the 
colony of different agar plates were prepared and stained 
with Gram stain to identify the growth (i.e. gram positive 
or gram negative bacteria). Then the growth of the 
bacteria was run on VITEK II automated system for 
identification of the organism and Antibiotic Sensitivity. 
If there is no growth of bacteria within five days of 
inoculation of blood sample into BacT/Alert blood 
culture bottle then the sample is considered to be 
negative.  

Data regarding the age, sex, isolate and its antimicrobial 
pattern was collected and statistical analysis of the data 
was done by Chi square test to study the P value using 
social science statistics online software. 

RESULTS 

A total of 377 samples were screened for blood culture 
from hospitalized patients of different units. 20.68% of 
samples were positive for blood stream infections caused 
by different pathogens (Table 1).  

A total of 78 microorganisms were isolated from 377 
samples. Among which gram negative bacilli was 
observed in 52.56%, gram positive cocci in 44.87% and 
yeast in 2.56% samples. The leading isolate among the 
gram positive cocci were CONS (coagulase negative 
staphylococci) and among the gram negative bacilli, 
Klebsiella pneumoniae. Details of each isolate were 
mentioned in Table 1. Only two samples were found to 
be positive for yeast i.e. Candida tropicalis.  

Table 1: Bacteria and yeast isolated from blood 
culture samples. 

                  Isolate Positive % 

Gram 
negative 
bacilli 
(A) 

Acinetobacter baumannii 4 (9.75%) 
Acinetobacter iwoffii 1 (2.44%) 
Burkholderia cepaciae 1 (2.44%) 
Escherichia coli 10 (24.39%) 
Enterobacter cloacae Complex 2 (4.87%) 
Klebsiella pneumoniae 17 (41.46%) 
Pseudomonas aeruginosa 3 (7.31%) 
Spingomonas paucimobilis 1 (2.44%) 
Stenotrophomonas maltophilia 1 (2.44%) 
Serratia marcescenes 1 (2.44%) 

Total   41 (100%) 

Gram 
positive 
cocci 
(B) 

Staphylococcus aureus 3 (8.57%) 
Staphylococcus cohnii# 2 (5.71%) 
Staphylococcus epidermidis# 6 (17.14%) 
Staphylococcus haemolyticus# 4 (11.48%) 
Staphylococcus hominis# 3 (8.57%) 
Staphylococcus lentus# 2 (5.71%) 
Staphylococcus pseudintermedius# 2 (5.71%) 
Enterococcus faecalis 3 (8.57%) 
CONS 10 (28.57%) 

Total  35 (100%) 
Yeast (C) Candida tropicalis 2(100%) 

Total (A+B+C) 
78/377* 
(20.68%) 

*Total number of samples tested, CONS-coagulase negative 
staphylococcus, # CONS 

Isolates were predominant in males (62.82%) as 
compared to females (37.18%) (Table 2). Paediatric 
patients were more (31.57%) exposed to BSI than adult 
and elderly patients (23.52%). Statistical analysis showed 
a P value of 0.03. CONS were the leading pathogens in 
paediatric patients. Klebsiella pneumoniae was the 
leading pathogen among the adult and elderly patients. 
83.3% (65) of samples were culture positive in <24hours, 
15.4% (12) in between 24 <48hours, 1.3% (1) between 
48-72hours. 

Table 2: Sex wise and age wise distribution of positive 
and negative blood culture samples. 

Variable 
Blood culture result 

P value 
Positive Negative Total 

Male 49 191 240 X2=0.03 
P=0.86 Female 29 108 137 

Age   
<5 years 25 58 83 

X2=6.88 
P=0.03 

5 <15 years 5 37 42 
>15 years 48 204 252 

Among the gram-negative isolates, Escherichia coli 
showed 100% sensitivity to colistin and tigecycline, 80% 
to ertapenem. Acinetobacter species showed 80% 
sensitivity to colistin and 70% to amikacin. Enterobacter 
cloacae showed 100% sensitivity to tigecycline, 
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Klebsiella pneumoniae showed 100% sensitivity to 
colistin and 88.3% to tigecycline. Pseudomonas 
aeruginosa showed 66.7% sensitivity to colistin (Table 
3). Among gram positive isolates, CONS showed 93.1% 
sensitivity to linezolid, 89.7% to tigecycline and 86.2% to 
vancomycin. Staphylococcus aureus showed 100% 
sensitivity to oxacillin, gentamicin, linezolid, 
vancomycin, tetracycline and tigecycline. Enterococcus 

faecalis showed 100% sensitivity to gentamicin, linezolid 
and vancomycin (Table 4).  

Very low positivity 1 (2.44%) was observed for 
Spingomonas paucimobilis, Stenotrophomonas 
maltophilia, Burkholderia cepaciae and Serratia 
marcescenes. 

 

Table 3: Antibiotic resistance of gram negative bacilli isolated from blood culture. 

Antimicrobial agent 
Resistance percentage of gram negative bacilli 
Eschericia 
coli (n=10) 

Acinetobacter 
species (n=05) 

Enterobacter 
cloacae (n=02) 

Klebsiella 
pneumoniae (n=17) 

Pseudomonas 
aeruginosa (n=03) 

Ampicillin 100 100 NT 100 NT 
Amoxicillin/clavulanate 80 100 100 94.1 NT 
Piperacillin/tazobactam 80 80 100 94.1 66.6 
Cefuroxime 100 100 100 100 NT 
Cefuroxime axetil 100 100 100 100 NT 
Ceftriaxone 100 80 100 100 NT 
Cefaperazone/sulbactum 70 80 100 94.1 100 
Ertapenem 20 NT NT NT NT 
Cefepime 70 80 100 100 100 
Imipenem 50 70 100 35.3 66.6 
Meropenem 60 70 100 58.8 66.6 
Amikacin 30 30 100 88.2 66.6 
Gentamicin 30 80 100 100 66.6 
Nalidixic acid 80 80 100 82.3 NT 
Ciprofloxacin 80 80 100 82.3 66.6 
Tigecycline 0 60 0 11.7 100 
Trimethoprim/ 
sulphamethoxazole 

60 80 100 52.9 NT 

Colistin 0 20 NT 0 33.3 
NT - Not Tested 

Table 4: Antibiotic resistance of gram-positive cocci isolated from blood culture. 

Antimicrobial agent 
Resistance percentage of gram-positive cocci 
Cons* (n=29) Staphylococcus aureus (n=03) Enterococcus faecalis (n=03) 

Benzylpenicillin 96.5 100 100 
Oxacillin 82.7 0 100 
Gentamicin 31.3 0 0 
Ciprofloxacin 65.5 33.3 50 
Levofloxacin 65.5 33.3 50 
Erythromycon 89.6 66.6 100 
Linezolid 6.9 0 0 
Clindamycin 86.2 66.6 100 
Tecoplanin 27.5 80 50 
Vancomycin 13.8 0 0 
Tetracycline 27.6 0 50 
Tigecycline 10.3 0 100 
Trimethoprim 51.7 66.6 50 
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DISCUSSION 

The overall frequency of blood culture isolates in present 
study was (20.68%). This is comparable with studies 
conducted in India by Pal et al, 2016 (22.3%) and Gill et 
al, 2016 (24.8%).5,4 However, some studies have reported 
high frequency of bacterial pathogens from blood 
cultures (24.2%-37.1%).6,7 This may be due to use of 
different blood culture systems, different sample size, 
variations in study design and protocols, different 
geographical locations, variations in causative agents and 
the policies adopted for infection control between 
countries. Incidence of gram negative bacilli (GNB) was 
52.56% and gram positive cocci (GPC) were 44.87%. 
Similar findings with high frequency of GNB as 
compared to GPC were previously reported by an Indian 
study.8 

In our study, coagulase negative staphylococcus was the 
leading blood culture isolates (37.1%). Similar results 
were reported from India (61%) and globally (42%).9,10 
They often occur as skin contaminants during the 
collection of blood. Cross infections in ICU'S with 
multidrug resistant CONS can be prevented by use of 
appropriate antimicrobial agents. There is a need for 
differentiation between true pathogen and contaminant 
which can be achieved by correlating clinically the blood 
culture isolate and time taken for positivity of CONS.11 
Among the GPC group CONS showed high frequency of 
antimicrobial resistance as compared to others (Table 4). 
Staphylococcus aureus was 100% sensitivite to oxacillin, 
gentamicin, linezolid, vancomycin, tetracycline and 
tigecycline. Similarly, an earlier study reported 100% 
sensitivity to linezolid and vancomycin.8 

Enterococcus faecalis was observed in (8.5%) of gram 
positive cocci. Similar findings (8.4%) were reported by 
an earlier Indian study.11 It is a normal flora of female 
genitourinary tract and gastrointestinal tract. Though 
vancomycin resistance was reported since a decade, in the 
present study no resistance to vancomycin was observed 
for Enterococcus faecalis. This may be due to differences 
in the circulating strains. However, an earlier study from 
north India reported 23% of vancomycin rersistant 
enterococci.11 

Gram negative bacteria accounted for more than fifty 
percent among the total isolates of the blood culture. This 
is consistent with an earlier study, though there is 
difference in the range of isolates.1 Among the non 
fermenters, Acinetobacter species and psuedomonas 
aeruginosa showed high level resistance to 
cephalosporins and carbapenems. There is increase in the 
trend of carbapenem resistance to Acinetobacter 
species.11 This may be because of extensive use of these 
antimicrobials. The overall antimicrobial resistance of 
gram negative bacteria and gram positive bacteria varied 
from 0% to 100% in our study. This is different when 
compared to a previous study which reported a higher 
resistance in gram negative bacteria (20-100%) as 

compared to gram positive bacteria (23.5%-58.8%).12 
Among the Klebsiella pneumoniae isolates high level 
sensitivity was shown by colistin 100% followed by 
tigecycline 88.3%, imipenem 64.7% and meropenem 
41.2%. Singh et al, 2014 reported 100% and 71.4% 
sensitivity for imipenem and meropenem respectively 
each.8 Eschericia coli showed high level sensitivity to 
colistin and tigecycline 100%, followed by ertapenem 
80%, amikacin and gentamicin 70%. The sensitivity of 
gentamicin in our study was much higher as compared to 
an earlier Indian study 35%.13 

Differences in antimicrobial resistant pattern in different 
studies may be due to circulation of different strains in 
different regions at different times. 

Among the yeast isolates Candida tropicalis was isolated 
in two blood culture samples. Both the isolates were 
100% sensitive to fluconozole, voriconazole, caspofungi, 
micafungin, amphotericin-B, and flucytosin. However, 
studies from different parts of India reported the 
emergence of nonalbicans Candida and resistant to 
widely used antifungal agents.14,15 

CONCLUSION 

Coagulase negative staphylococcus and Klebsiella 
pneumoniae were the predominant isolates of the study. 
High level multidrug resistance was observed in both 
GPC and GNB. Tigecycline and colistin remains the 
choice of antibiotics for gram-negative bacilli. 
Gentamicin, linezolid, vancomycin and tigecycline are 
the choice of antibiotics for gram positive cocci. Good 
antibiotic policy and strict hospital infection control 
measures may help to curb the emergence of multidrug 
resistant pathogens. There is a need for continuous 
monitoring and updating the BSI isolates and their 
antimicrobial patterns for an early effective approach to 
treatment. 
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Introduction 
 
Human body commensal flora is a diverse 
ecosystem which is inhabited by aplethora of 
bacteria (Qin et al., 2010). The healthy 
microbiota provides protective functions 
including ability to prevent colonization and 
or expansion of pathogens. Changes in the 
composition of the gut flora, may reduce 
colonization resistance and select for 
antibiotic resistance and which can happen 

silently, leading to the selection of highly 
resistant bacteria. An increase in gut 
permeability allows Bacterial translocation 
that is the invasion of indigenous intestinal 
bacteria through the gut mucosa to normally 
sterile tissues and the internal organs. 
(Vaishnavi, 2013) Endotoxins and other toxins 
can also cross the gut barrier. Bacteremia and 
endo-toxinaemia are among the mechanisms 
involved in severe sepsis and multiple organ 
failure (Arrieta et al., 2006). 
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Critical care populations are at high risk for Multi drug resistant organisms (MDRO) 
colonization because of rampant use of broad-spectrum antibiotics leading to colonization 
with resistant strains, Screening for MDR organisms is one of the many approaches needed 
to deal with the very major clinical problem concerning drug resistance. This study was 
planned to look for antibiotic resistance by simple phenotypic methods to detect Resistant 
Enterobacteriaceae include broad spectrum β-lactamase producing Enterobacteriaceae 
(ESBL and AmpC β-lactamases) and carbapenem-resistant Enterobacteriaceae (CRE)and 
or combinations of any in one go and nasal screening for Methicillin Resistant 
Staphylococcus Aureus (MRSA). Total of 110 patients admitted intensive care unit were 
screened by taking rectal and nasal swab over period of year. In our study 234-gram 
negative bacilli were isolated from 110 rectal swabs among those were 54(23.7%) ESBL, 
22(9.4%) Amp C, and 30 (12.8%) isolates were carbapenem resistant which includes 
21(8.9%) isolates were cabapenemase producer by MHT and MBL screen and 9(2.64%) 
isolates were carbapenemase +Amp C+ESBL combined producers. Nasal MRSA carriage 
rate was 8%. Present study emphasis the need for strong infection control programs to 
detect colonization of gut and other anatomical site by multidrug resistant organisms. Need 
to reduce overuse of antibiotics and establish good antibiotic stewardship programs and 
implementation of screening in intensive care unit. 
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MDROs are defined as microorganisms, 
predominantly bacteria, that are resistant to 
one or more classes of antimicrobial agents. 
Critical care populations considered at high 
risk for Multi drug resistant organisms 
(MDRO) colonization based on factors such as 
antibiotic exposure history, presence of 
underlying diseases, prolonged duration of 
stay, exposure to other MDRO colonized 
patients, patients transferred from other 
facilities known to have a high prevalence of 
MDRO carriage, or having a history of recent 
hospital or nursing home stays so thereby 
induce healthcare-associated infections, 
undergo cross-transmission to other 
individuals, and cause limited outbreaks 
(MDROGuidelines2012 & MRGN guidelines 
2016) 
 
Staphylococcus aureus is a member of 
commensal micro flora and readily colonizes 
the anterior nares. Nasal carriage of S.aureus 
act as endogenous reservoir for clinical 
infections in colonized individuals or as a 
source of cross colonization for community 
spread (Kashmir et al., 2014) 
 
Screening for Multi-resistant Gram-negative 
bacilli (MRGN) organisms by a sensitive, 
specific and cost effective screening test may 
help the clinicians in the choice of appropriate 
antimicrobial therapy, provide baseline data 
about the epidemiology of MDR pathogen, to 
guide policy recommendations and help in 
infection control by early identification of 
patients, thereby facilitating an informed 
decision about infection control interventions 
These interventions may include notification 
to the concerned clinical and nursing team, 
infection control precautions such as isolation 
or cohort nursing of such patients, use of 
decolonization regimens, use of antibacterial 
prophylaxis during surgery or other invasive 
interventions of use of an appropriate agent 
for empirical antibiotic therapy in case of 
unconfirmed infection in a colonized patient 

(Bhattacharya 2011 & Deepa et al., 2014). 
This study was planned to look for antibiotic 
resistance by simple phenotypic methods to 
detect Resistant.Multi-resistant Gram-negative 
bacilli include broad spectrum β-lactamase 
producing Enterobacteriaceae (ESBL and 
AmpC β-lactamases) and carbapenem-
resistant Enterobacteriaceae (CRE)and or 
combinations of any in one go and nasal 
screening for Methicillin Resistant 
Staphylococcus Aureus(MRSA). 
 
Materials and Methods  
 
The present observational study was carried 
out in the Department of Microbiologyin 
tertiary care hospital. 
 
Inclusion criteria  
 
Patients admitted to intensive care unit with 
factors such as antibiotic exposure history, 
presence of underlying diseases, prolonged 
duration of stay, exposure to other MDRO 
colonized patients, or having a history of 
recent hospital or nursing home stays. 
 
Exclusion criteria 
 
Patients should not be a health worker, should 
not have any history of immuno-compromised 
status and patients who are not receiving 
antimicrobials. 
 
Sample collection  
 
2 Nasal swabs and 1 Rectal swab were 
collected from each patient admitted to 
intensive care unit. 
 
Nasal swabs were taken by swirled while 
applying even pressure inside anterior nares 
with a sterile cotton swab (16). Rectal samples 
were collected in the sterile swab by inserting 
the swab 1cm into the rectum while rotating 
the swab. Rectal swabs are an appropriate 
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alternative to stool specimens (Lerner et al., 
2013). Total transit time to the laboratory was 
within 30 minutes. Samples were processed as 
per the standard protocols (Deepa et al., 2014 
& Lerner et al., 2013) 
 
All isolates of staphylococcus aureus from 
nasal swabs were processed routinely and 
tested with 30 mg cefoxitin discs (Hi-Media) 
on Mueller–Hinton agar plates by disk 
diffusion methodfor MRSA detection ((M100 
27th edition 2017),16,17). 
 
Resistant Enterobacteriaceae isolates to one 
or more classes of antimicrobial agents, 
resistant to third generation cephalosporins, 
resistant toeither of the carbapenems namely 
Imipenem, Ertapenem or Meropenem were 
selected for study. All the selected gram 
negative Enterobacteriaceae were tested by 
disc placement method (Deepa et al., 2014, 
Neena et al., 2012 & Shamsadh Begum et al., 
2015). 
 
The lawn culture of test organismwas made on 
Muller–Hinton agar (MHA) as done for 
discdiffusion antimicrobial susceptibility test. 
In the center ofthe plate, imipenem (10 μg) 

(Inducer) disc was applied. At Antimicrobial 
susceptibility: the distance of 20 mm, the disc 
of cefotaxime (30 μg) was placed. From this 

disc, in a circular manner, clockwise, the discs 
of cefoxitin (30 μg) (Inducer), ceftriaxone (30 

μg), ceftazidime (30 μg), ceftazidime + 

clavulinic acid (30/10μg), and aztreonam (30 

μg) were placed such that any two adjacent 

discs were 20 mm apart from center to center 
(Figure 1). On overnight aerobic incubation at 
37°C, the diameters of zones of inhibition 
were measured and interpreted as follows: 
 
Extended-spectrum b-lactamase (Figure 2) 
 
Zone diameter for aztreonam ≤27 mm, 

cefotaxime≤27 mm, ceftazidime ≤22 mm, and 

ceftriaxone ≤25 mm. 

Susceptible to cefoxitin. 
 
Increase in zone size with addition of inhibitor 
(ceftazidime+ clavulanic acid) by 5 mm or 
more. 
 
AmpC b-lactamase (Figure 3) 
 
Inducible 
 
The blunting of zone of inhibition of 
Ceftazidime discs toward inducers 
 
No increase of zone size with addition of 
inhibitor 
 
Depressed mutants (DM) 
 
Resistant to cefoxitin (≤ 14 mm) and 

cefotaxime 
 
No increase of zone size with addition of 
inhibitor 
 
Metalloβ-lactamases 
 
Strains showing resistance to imipenem. 
 
Multiple mechanisms 
 
Resistant to cefoxitin 
 
Blunting of zone toward inducer 
 
Increase of zone size with addition of inhibitor 
by 5 mmor more. 
 
The isolates showing resistance either of 
Carbapenemswere further analyzed as 
Carbapenem resistance in Gram-negative rods 
is mainly due to two mechanisms: first the 
production of carbapenem-hydrolyzing 
enzymes (i.e. serine carbapenemases and 
metallo-β-lactamases, and second the 
combination of membrane impermeability 
with production of ESBLs, pAmpC or ampC 
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overexpression (MDROGuidelines 2012). 
Double disc potentiation test (Figure 6) and 
Modified Hodge test (Figure 5) (Neena et al., 
2012; Shamsadh Begum et al., 2015) was 
done on those carbapenem resistant isolates. 
 
Modified Hodge test (Lee et al., 2001 and 
Yong, et al., 2002)  
 
An overnight culture suspension of E. coli 
ATCC 25922 adjusted to 0.5 McFarland 
standard was inoculated using a sterile cotton 
swab on the surface of a MHA. After drying 
10 μg imipenem disc was placed at the center 

of the plate and the test strain was streaked 
heavily from the edge of the disc to the 
periphery of the plate. The plate was incubated 
overnight at 37°C. Indentation produced in the 
zone of inhibition produced by the imipenem 
indicates a positive test. Maximum four strains 
can be tested at a time (all four directions) 
which gives a presence of a “cloverleaf 

shaped” zone of inhibition if all four test 
strains are positive for MBL production  
 
Double disc potentiation test (Lee et al., 
2001 & Yong, et al., 2002)  
 
A 0.5 M EDTA solution was prepared by 
dissolving 186.1 g of disodium EDTA. 
(REACHEM, Chennai, India) in1000 ml of 
distilled water. The pH was adjusted to 8.0 by 
using NaOH (HI-MEDIA) and was sterilized 
by autoclaving. 
 
An overnight liquid culture of the test isolate 
was adjusted to a turbidity of 0.5 McFarland 
standard and spread on the surface of a MHA 
plate. Two 10 μg imipenem discs were placed 
on the agar 15 mm apart (center to center). 10 
μl of0.5 M EDTA is added to one of the 

imipenem disc to get a desired concentration 
of 750 μg. After incubating overnight at 37°C, 

the presence of an expanded growth inhibition 
zone between the two discs or increase of zone 
size of more than 7 mm in the disc potentiated 

with the EDTA (chelating agents) was 
interpreted as positive for MBL production  
 
All the tests and their interpretations were 
according to the CLSIGuidelines (M100 27th 
edition 2017) and well-accepted methods by 
various authorities. (Lerner A et al., 2013, 
Rodrigues C et al., 2004, Neena V et al., 2012 
& Shamsadh Begum et al., 2015)] the identity 
of the isolates and resistance pattern was 
further confirmed by using Vitek 2 GN ID 
(BioMerieux, France) with appropriate quality 
control. 
 
Results and Discussion 
 
Total of 110 patients admitted intensive care 
unit were screened over period of year.110 
nasal swabs yielded 117 isolates most 
common being methicillin sensitive coagulase 
negative staphylococcus(MSCONS)42.7%, 
methicillin resistant coagulase negative 
staphylococcus (MRCONS) 34.18%, 
methicillin resistant coagulase positive 
staphylococcus(MRSA)8%, methicillin 
sensitive coagulase positive staphylococcus 
(MSSA) 10.25%. Nasal swab also yielded 
Serratia, Pseudomonas aeruginosa, 
Escherichia coli in five critically ill patients 
(Table 1). 
 
110 rectal swabs yielded 234 isolates Resistant 
isolates toone or more classes of antimicrobial 
agents to third generation cephalosporins, 
either of the Carbapenems namely Imipenem, 
Ertapenem or Meropenem or Cefoxitin by disk 
diffusion method were selected for the study. 
Of the 234 isolates from rectal swab 112 
isolates were multi drug resistant (Table 2). 
Among 125 (53.41%) isolates of Escherichia 
coli showed 68% were multi drug resistant.50 
(1.47%) Klebsiella spp. showed 86% multi 
drug resistant. Only 7 of Enterobacter species 
were isolated but resistance rate was high 
as71%. There were few isolates of Citrobacter 
species, Proteus species. 
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Table.1 Isolates from nasal samples 
 

 
 
 
 
 
 
 
 
 
 

 
Table.2 Isolates from rectal swabs 

 

 
Table.3 Distribution of various types of -β lactamases in Family Enterobacteriaceae 

 

Organisms No of isolates. 
MRCONS 40(34.18%) 
MSCONS 50(42.7%) 
MRSA 10(8%) 
MSSA 12(10.25%) 
Serratia maracescence 1(0.008%) 
Pseudomonas aeruginosa. 2(0.017%) 
Escherichia coli. 2(0.017%) 
Total 117 

Organisms No of isolates. MDRO 
Escherichia coli  125 (53.41%) 85(68%) 
Klebsiella spp. 50 (1.47%) 43(86%) 
Citrobacter  09 (0.03%) 6(66%) 
Proteus species. 12 (0.05%) 5(41%) 
Enterobacter 07 (0.02%) 5(71%) 
Enterococcus species 20 (0.085%) 2(10%) 
Candida species 11 (0.32%) -- 
Total  234 146(62%) 

Organisms  ESBL 
positive 

MHT 
positive 

MBL 
positive 

Both 
MHT&
MBL 
positive  

Amp C 
positive 

Carbapenema
se+ Amp 
C+ESBL β 

Lactamases. 

Total 

Escherichia 
coli(n=125)  

25(20%) 8(6.4%) 5(4%) 5(4%) 15(12%) 5(4%) 63(50.4%) 

Klebsiella 
pneumoniae(n=50
) 

20(40%) 6(12%) 3(6%) 2(4%) 7(14%) 3(6%) 41(82%) 

Enterobacter 
species (n=07) 

3(42%) 1(14%) - -  1(14%) 5(71%) 

Citrobacter 
freundii 
(n=09) 

4(44%) 1(11%) - - - - 5(55.5%) 

Proteus species. 
(n=12) 

2(16.6%) - - - - - 2(16.6%) 

Total -203 54(23.7%) 16(6.8%) 8(3.4%) 7(2.9%) 22(9.4%) 9(2.64%) 112(47.8%) 
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Fig.1 Novel disk placement method 
 

 
1. Imipenem, 2. Cefotaxime, 3. Cefoxitin, 4. Ceftriaxone  
5. Ceftazidime –clavulanic acid, 6. Ceftazidime, 7. Azetrionam 

 
Fig.2 ESBL producer 

 

 
 

Fig.3 AMP cb-lactamase producer 
 

 
 

Fig.4 ESBL and AMPc producer 
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Fig.5 ESBL+ AMPc + carbapenemase producer 
 

 
 

Fig.6 Modified HODGE test 
 

 
 

Fig.7 Double disc potentiation test 
 

 
 

Enterococcus species and Candida species as 
a rectal colonizer. 54(28.7%) isolates ESBL 
producing Enterobacteriaceae, 31(13.1%) 
isolates were cabapenemase producer 
9(2.64%) isolates were cabapenemase +Amp 
C+ESBL combined producers (Table 3). 
Beta-lactamases also known as penicillinase 
are enzymes produced bacteria that provide 

multi resistance to β-lactam antibiotics such 
as penicilins cephalosporins, cephamycins, 
and carbapenems. Bacterial translocation of 
such multi resistant organism may be a 
normal phenomenon occurring on frequent 
basis in healthy individuals without any 
deleterious consequences. But when the 
immune system is challenged extensively, it 

https://en.wikipedia.org/wiki/Cephamycin
https://en.wikipedia.org/wiki/Carbapenem
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breaks down and results in septic 
complications at different sites away from the 
main focus. Cross transmission of the 
resistant strains can occur relatively easily if 
strong hygiene measures are not taken. 
 
In our study 234-gram negative bacilli were 
isolated from 110 rectal swabs among them 
146 were multi drug resistant gram-negative 
bacilli, among those 112(47.8%) were-β 

lactamases producers 54(23.7%) ESBL, 
22(9.4%) Amp C, and 31(13.1%) isolates 
were cabapenemase producer by MHT and 
MBL screen and 9(2.64%) isolates were 
cabapenemase + Amp C + ESBL combined 
producers. Shamshad begum Esak et al., 
2015; Deshmukh et al., 2011; Shanmugan et 
al., 2013 Priya Data et al., 2012; Gupta et al., 
2006have reported varying resistance rates of 
carbapenem in Enterobacteriaceae ranging 
from 5,75% to 51 %. Similar study by Deepa 
et al., 2014 showed 42.8% isolates were 
cabapenemase producer from gut 
asymptomatic colonization. 
 
In present study nasal MRSA carriage rate 
was8%as compared to study by Eddie Chi 
Man Leung et al., (2013) it was 1.38%, 14% 
in study by A Kohlenberg et al., (2011). 
Screening for asymptomatic MDRO 
colonization will reduced the prevalence of 
MDRO among hospitalized patients by using 
a variety of combined interventions like 
improvements in hand hygiene, use of 
Contact Precautions until patients are culture-
negative for a target MDRO, active 
surveillance cultures (ASC), education, 
enhanced environmental cleaning, and 
improvements in communication about 
patients with MDROs within and between 
healthcare facilities. However, screening 
patients who were not receiving 
antimicrobials had a minimal beneficial 
impact. There are few limitations in the study 
that we screened only nasal and gut 
Enterobacteriaceae colonization, need to 

include other anatomical sites from other 
wards like long term care facilities and 
conduct larger epidemiological study. 
 
Present study emphasis the need for strong 
infection control programs to detect 
colonization of gut and other anatomical site 
by multidrug resistant organisms. Need to 
reduce overuse of Antibiotics and establish 
good antibiotic stewardship programs. 
Implementation of screening in intensive care 
unit could reduce the MDRO transmission. 
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Introduction 
 

One of the major global problems is the 
rising trend in antibiotic-resistance mainly in  
hospitals, and also in the community which 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
is a difficult condition to control without 
considerable measures and resources. The 
consequences of increased drug resistance 
are by far-reaching beyond any doubt when 
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Bloodstream infections (BSIs) are among the most serious infections acquired by 
hospitalized patients requiring intensive care. The existence of a pathogen 
population with an ever-increasing resistance to antibiotics has complicated the 
clinical problems. This retrospective study was undertaken with a view to compile 
and analyse the common isolates of BSIs along with resistance pattern in a tertiary 
care teaching hospital. Retrospective study was conducted to identify the microbial 
profile in the blood culture isolates and their antibiotic susceptibility patterns in a 
tertiary care teaching hospital. The reports of specimens submitted for blood 
culture during the period of 2012-2015 to the microbiology laboratory were 
obtained, the positive cultures were identified, and data on the microbial species 
and their antibiotic patterns were collected and statically analysed. There were 
4964 blood culture samples, of which 543were identified to be culture positive. Of 
the total culture positives177 (32.59%) were Gram positive bacteria; 309 (56.91%) 
were gram negative bacteria and 57 (10.50%) were Candida species. Among the 
gram positive bacteria150 (27.62%) were Coagulase negative Staphylococci 
(CoNS); 16 (2.94%) were Staphylocococcus aureus and 11 (2.02%) were 
Enterococcus species. In the Gram negative bacteria E.coli was 140 (25.78%); 
Klebsiella pneumonia was 92 (16.94%); Acinetobacter species was 25 (4.60%); 
Pseudomonas specieswas32 (5.89%). Statically significant resistance was observed 
in CoNS for Oxacillin; in E.coli for Ciproflaxacin, Amoxicillin-clavulanic acid, 
Piperacillin + tazobactam, Cefuroxime; and in Klebsiella pneumoniae for 
Amoxicillin-clavulanic acid, Piperacillin+tazobactam, Imipenem. CoNS is the 
common gram positive isolates followed by E.coli and Klebsiella pneumoniae in 
gram negative organisms of BSI in our setup. Significant resistance was observed 
for third generation cephalosporins, fluoroquinoles and piperacillin +tazobactam 
combination. Ongoing surveillance for antimicrobial susceptibility remains 
essential in case of BSI and will enhance efforts to identify resistance and attempt 
to prevent its spread. 
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it is concerned with Blood stream Infection 
(BSI) making antibiotic resistance an 
important health issue. In many countries 
antimicrobial resistance among bloodstream 
pathogens have severe consequences 
including increased health care cost, 
morbidity and mortality. This is especially 
true in countries like India, where, 
antibiotics are used extensively and 
considerable resistance is reported from all 
over the country. 
 

BSI is potentially life-threatening condition 
and requires rapid identification with the 
antibiotic susceptibility pattern of the 
causative agent in order to facilitate specific 
antimicrobial therapy. Despite the 
availability of newer antibiotics, emerging 
antimicrobial resistance has become an 
increasing problem in many pathogens 
throughout the world. The organisms 
responsible for bacteraemia vary across 
geographical boundaries; but few of the 
pathogens like E. coli, Klebsiella spp., 
Staphylococcus aureus, Coagulase negative 
Staphylococci (CoNS), Pseudomonas spp., 
Salmonella spp. and Acinetobacter spp. are 
constantly associated with bacteraemia 
because of their frequent isolation and multi-
drug resistance which has reached worrying 
levels. Also some phenotypes such as 
MRSA, VRE, MR-CoNS, and 
Carabapenamase producing gram negative 
organisms such as P.aeruginosa & 
Acinetobacter baumanii are of particular 
concern. Even central venous catheter, 
invasive devices, surgery and long term stay 
in ICUs puts the patients at higher risk of 
BSI.  
 
For practicing physicians, clinical 
microbiologists and public health officials, 
knowledge of local antimicrobial resistance 
patterns is essential to guide empirical and 
pathogen specific therapy. This information 
is also critical for optimal decisions 
regarding formulation of hospital infection 

control policies, rational public healthcare 
policies, and national and international 
research agendas in that area. Antimicrobial 
resistance surveillance is essential to track 
changes in microbial populations, estimate 
the magnitude of the problem and to design 
and evaluate interventions. However, there 
is no national level information on resistance 
among bacteria causing bloodstream 
infections in India. 
 
Therefore, the present study was a modest 
attempt with an objective to evaluate the 
bacteriological profile and tracing resistance 
among patients with BSI at our hospital. 
This study also summarizes the strategic 
resistance patterns of the isolated organisms 
from the patients admitted in our tertiary 
care hospital. 
 
Materials and Methods 
 
This retrospective analysis on blood culture-
positive isolates and their antimicrobial 
susceptibility pattern was carried out during 
the period starting from 2012-2015 in a 
tertiary care teaching hospital in southern 
Rajasthan. Approval for the study was 
obtained from hospital ethics committee and 
consent was waived since this is a 
retrospective evaluation. Only one blood 
isolate per patient was included in the study. 
The blood sample were collected in 
BacT/ALERT FA (adult) and BacT/ALERT 
PFplus (paediatric) bottles; and received in 
the department. Inoculated bottles were 
incubated in BacT/ALERT 3D (Biomerieux) 
and growth indicated bottles were processed 
as per company instructions. Identification 
of microorganisms to species level and 
antimicrobial susceptibility testing was 
performed with the automated system vitek 
2 compact (Biomerieux).  
 
Statistical analysis was conducted using 
Microsoft excel 2010. Chi-square test was 
applied for the comparison of categorical 
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variables. p values less than 0.05 were 
considered as statically significant.    
 
Results and Discussion 
 
A total of 543 isolates from 4964 blood 
specimens cultured were analysed during 
study duration of 2.5 years (2012-2015). The 
overall culture positivity rate thus obtained 
was 10.93%. Out of the total isolates 
analysed, 84.71% were from intensive care 
units and rest 15.28% were from different 
wards (Table no.I). 
 
The relative distribution frequency of blood 
isolates is depicted in table no. II. The 
aerobic or facultative bacterial isolates was 
found to be 89.50% and candida species 
were 10.50%. Among the pathogens; the 
most common isolates were 27.62% 
Coagulase negative staphylococci (CoNS), 
25.78% Escherichia coli, 16.94% Klebsiella 
pneumoniae, 5.89% Pseudomonas 
aeruginosa and 5.70% Non-albicans 
Candida species. 
 
The resistance pattern to antibiotics for gram 
negative isolates and gram positive isolates 
is shown in table no. III and IV respectively. 
 
According to global surveillance reports, 
bloodstream isolates are the best candidates 
for the study of antimicrobial susceptibility 
of human bacterial pathogens. Patients with 
bacteraemia have remained a treatment 
challenge. The present study illustrates the 
BSI bacterial spectrum and antimicrobial 
resistance pattern in a tertiary care teaching 
hospital of southern Rajasthan.  
 
During the study period a total 4964 blood 
samples for aerobic bacterial culture were 
received in the department for processing, of 
which 543 were culture positive; with an 
over all culture positivity rate of 
10.93%.Similar rate of blood culture 

positivity of 12.7% was also reported by 
Chand wattal et al.,., from north India. 
Several studies across India have reported   a 
varied range of positivity ranging from 
3.72% to 44%.The varying rates of blood 
culture depends upon numerous factors such 
as the number and amount of blood cultures 
taken, the system and type of blood culture 
medium used for bacterial detection. In 
addition to this most of the patients already 
received some kind of antibiotics before 
they come to the tertiary care hospital and 
self-medication is very common because of 
the counter availability of medicines 
(Asmita Ashok, 2016). 
 
In the present study, Gram negative bacteria 
was found to be responsible for56.90% and 
Gram positive bacteria caused 32.59% of the 
BSI. This observation is similar to the 
various studies done in the patients of 
developing countries  (Vanitha 21-24). In 
the study conducted by Vanitha et al., had 
reported 59.1% of gram negative organisms 
and 37.7% gram positive organisms. 
Similarly Mehta et al.,., also have reported 
gram negative organisms as the primary 
cause of BSI but with a higher rate of 
80.96%; whereas only 18% were gram 
positives organisms in their study.  
 
In the present study, CoNS were the most 
commonly isolated Gram positive cocci with 
an isolation rate of 27.62%, followed by the 
isolates of S. aureus and Enterococci 
contributing only 2.94% and 2.02% of 
respective isolation rates. In contrast, 
Asmita Patil et al., and Rakhee baby et al., 
have reported a higher isolation rate of 
27.66% and 21.46% for S. aureus. Similar to 
our CoNS isolation rates; Chand Wattal also 
have reported 20.3%in blood. Anu Gupta et 
al., and Mukherjee et al., also had reported 
CoNS as most common Gram positive 
isolate; but with different isolation rates of 
9.1% and 61% individually. Similar studies 



Int.J.Curr.Microbiol.App.Sci (2016) 5(6): 798-805 

801 
 

from other countries carried out by 
Karlowsky et al., and Japoni et al., had 
reported 42% and 67.7% CoNS respectively. 
Previously, CoNS isolated from blood 
culture were considered as contaminants. 
But in recent years because of the increased 
use of intra-vascular devices, increase in 
immunocompromised patients and 
propensity to form biofilm by the organism; 
they are now considered as important agent 
for nosocomial bacteraemia. Meticulous 
skin disinfection at the time of 
venepuncture, determination of time to 
positivity, clinical correlation and 
appropriate antimicrobial therapy to prevent 
cross transmission from patient-to- patient 
can help to differentiate CoNS as potential 
contaminants or as true pathogens (Cockerill 
et al., 1997, Kumar Y et al., 2001). Also 
interpretation of blood cultures that are 
positive for CoNS require careful reasoning  
(Anu Gupta, 2010). 
 
Among the Gram negative isolates, E.coli, 
(25.78%) was the primary isolate followed 
by Klebsiella pneumoniae (16.94%),P. 
aeruginosa (5.89%), and Acinetobacter ssp. 
(4.60%). Similarly E.coli were reported to 
be most common gram negative bacilli from 
BSI in many studies. (Vinitha). Kalpesh 
Gohel et al.,; Wagner et al.,  also reported E 
coli as commonest gram negative isolate in 
BSI. Although Kumar et al.,  reported 
predominance of Klebsiella bacteraemia; in 
the current analysis it was the second most 
common gram negative organism. This 
diversity in the frequency can be justified 
due to the difference in the study plan, 
geographical location, seasonal variation, 
hospital infection control policies and 
disparity of the etiological agents  (Asmita 
Ashok Patil, 2016). 
 
In the present study, Candida spp. accounted 
for 10.50% of the BSI pathogens (5.70% 
Non-albicans candida and 4.78% Candida 

albicans). This data is comparable to the 
studies conducted by Anu Gupta et al., 
(13%) and Chand Wattal et al., (17.5%). 
According to surveillance data from the US 
centre for disease control and prevention, 
candida accounts for 12% of all hospital 
acquired BSIs (Hidron et al., 2008). The 
fungal BSI are on rise due to extensive use 
of antibiotics, aggressive treatment of 
various diseases, increasing use of invasive 
devices, an increasing surviving AIDS 
patients etc. (Anu Gupta, 2010). These all 
factors in addition  to solid organ 
malignancy, previous surgery, and increase 
in use of antifungal agents also contributed 
for the same  (Chand Wattal, 2014). 
 
The antimicrobial resistance pattern in the 
present study for Gram positive isolates was 
statically significant only for Oxacillin in 
CoNS isolates during the study period .Anu 
Gupta et al., also had stated increased 
methicillin resistant during the two year 
study periods. This indicates that infections 
by CoNS may constitute a significant threat 
to septicemia in our locale and the spectrum 
of organisms is subject to geographical 
alterations. We report 100% sensitivity to 
vancomycin and linezolid in Staphylococcus 
aureus; whereas vancomycin resistance of 
36.36% (4/11) in Enterococci was noted 
with 100% linezolid sensitivity.        Anu 
Gupta et al., also had reported 16.8% 
vancomycin resistance in Enterococci. The 
possible explanation for this may be due to 
lower number of isolates of S. aureus in 
comparison to CoNS; and may be the 
judicious use of vancomycin and linezolid in 
our setup.  
 
Among the Enterobactericiae; E. Coli and 
Klebsiella pneumonia were the commonest 
to be isolated. Stastical comparison was 
done between the resistance pattern of 
isolated strains in the year 2012-2013 and 
2014-2015. Statistically significant 
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resistance was observed for Ciprofloxacin, 
Amoxicillin-clavulanic acid, Piperacillin- 
tazobactam, and Cefuroxime in E.coli. 
Imipenem did not show any significant 
resistance in E.coli during study period. In 
Klebsiella pneumoniae Amoxicillin-
clavulanic acid, Piperacillin- tazobactam, 
and Imipenem were significantly resistant. 
Anu Gupta et al., also had reported alarming 
increase of resistance for most of the 

antibiotics during the study period. Also 
there was increase in the imipenem 
resistance in E.coli.  
 
Among the Non-Enterobactericiae; no 
significant resistance was observed for any 
antibiotics during the study period. The 
possible explanation may be the fewer 
isolates of Pseudomonas species and 
Acinetobacter species.  

 
Table.1 Distribution of positive blood cultures based on location of the patient (ICU & Wards) 

 
Location 2012 2013 2014 2015 Total 
ICUs 73 101 133 153 460 (84.71%) 
Wards 17 21 28 17 83(15.28%) 

 
Table.2 Year wise distribution of number of blood isolates 

 
Micro-organism 2012 

(n=90) 
2013 
(n=122) 

2014 
(n=161) 

2015 
(n=170) 

Total  
(n=543) 

Gram positive bacteria 
CONS 26 32 41 51 150 (27.62%) 
Staphylococcus aureus 00 04 07 5 16 (2.94%) 
Enterococcus species 03 02 02 4 11 (2.02%) 
Total gram positive 29 38 50 60 177 

(32.59%) 
Gram negative bacteria 
Escherichia coli 30 34 40 36 140 (25.78%) 
Klebsiella pneumoniae 10 21 28 33 92 (16.94%) 
Acinetobacterbaumanii 02 05 09 09 25 (4.60%) 
Pseudomonas 
aeruginosa 

04 07 09 12 32 (5.89%) 

Others 03 04 07 06 20 (3.68%) 
Total gram negative 49 71 93 96 309 

(56.91%) 
Candida albicans 06 06 08 06 26 (4.78%) 
Candida ssp. (Non 
albicans) 

06 07 10 08 31 (5.70%) 

 Total fungi 12 13 18 14 57 (10.50%) 
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Table.3 Trend of antimicrobial resistance in Gram positive bacteria 
 

Organism/ 
Antibiotic 

2012  2013 2014 2015 2012-
2013 

2014-
2015 

P value  

CONS    
Oxacillin 12/26 31/32 45/41 47/51 43/58 92/92 <0.0001 Statistically 

significant 
Gentamicin 4/26 6/32 08/41 08/51 10/58 16/92 1 Not significant 
Vancomycin 0/26 0/32 1/41 0/65 00/58 01/92 0.444 Not significant 
Linezolid 0/26 0/32 1/41 1/65 00/58 02/92 0.278 Not significant 
Staphylococcus aureus    
Oxacillin 00/00 2/4 4/7 3/5 02/04 07/12 0.780 Not significant 
Gentamicin 00/00 1/4 1/7 0/5 01/04 01/12 0.369 Not significant 
Vancomycin 00/00 00/04 00/07 00/05 00/04 00/12 NA  
Linezolid 00/00 00/04 00/07 00/05 00/04 00/12 NA  
Enterococcus    
Vancomycin 00/03 01/02 01/02 02/04 01/05 03/06 0.303 Not significant 
Linezolid 00/03 00/02 00/02 00/04 00/05 00/06 NA  

 

Table.4 Trend of antimicrobial resistance of blood isolates in gram negative bacteria 
 

Organism/antibiotic 2012 2013 2014 2015 2012-
2013 

2014-
2015 

p- 
value 

 

E. coli     
Amikacin 06/30 5/34 4/40 7/36 11/64 11/76 0.623 Not significant 
Ciproflaxacin 20/30 28/34 36/40 33/36 48/64 69/76 0.018 Statistically significant 
Amoxi-clav 04/30 6/34 14/40 17/36 10/64 31/76 0.001 Statistically significant 
Piperacillin+Tazobactam 02/30 05/34 08/40 12/36 07/64 20/76 0.015 Statistically significant 
Cefuroxime 02/30 4/34 08/40 09/36 06/64 17/76 0.036 Statistically significant 
Imipenem 0/30 0/34 1/40 1/36 00/64 02/76 0.255 Not significant 
Klebsiella     
Amikacin 4/10 08/21 11/28 11/33 12/31 22/61 0.850 Not significant 
Ciproflaxacin 08/10 17/21 21/28 26/33 25/31 47/61 0.742 Not significant 
Amoxi-clav 2/10 4/21 11/28 16/33 06/31 27/61 0.017 Statistically significant 
Piperacillin+Tazobactam 2/10 4/21 14/28 19/33 06/31 33/61 0.001 Statistically significant 
Cefuroxime 1/10 2/21 4/28 6/33 03/31 10/61 0.355 Not significant 
Imipenem 0/10 1/21 8/28 11/33 01/31 19/61 0.002 Statistically significant 
Acinetobacter     
Amikacin 1/2 3/5 4/9 5/9 04/07 9/18 0.753 Not significant 
Gentamicin 1/2 1/5 1/9 1/9 02/07 02/18 0.294 Not significant 
Ciproflaxacin 1/2 3/5 6/9 6/9 04/07 12/18 0.674 Not significant 
Imipenem 1/2 1/5 3/9 4/9 02/07 07/18 0.638 Not significant 

Piperacillin+Tazobactam 1/2 2/5 4/9 5/9 03/07 09/18 0.719 Not significant 

Pseudomonas 
Amikacin 2/4 2/7 1/9 2/12 04/11 03/21 0.150 Not significant 
Ceftazidime 2/4 3/7 2/9 2/12 05/11 04/21 0.119 Not significant 
Ciproflaxacin 2/4 1/7 3/9 3/12 03/11 06/21 0.952 Not significant 
Piperacillin+Tazobactam 0/5 1/7 1/9 2/12 01/11 03/21 0.682 Not significant 
Imipenem 1/5 2/7 2/9 3/12 03/11 05/21 0.802 Not significant 

 
One of the important outcomes of the 
present study was the relief for intensivist 

that resistant level of life saving drugs like 
Meropenem and Imipenem has not yet 
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increased to alarming stage. Thus these 
antimicrobials can be used as an early 
commencement treatment and later 
deescalate which can plays a vital role in 
reducing morbidity and mortality in BSI. 
The basis for this early treatment is the 
information about the likely pathogen and its 
antibiotic resistance pattern. Present study 
provides much needed information on the 
prevalence and antibiotic sensitivity pattern 
of prevalent blood pathogens. The analysis 
of resistance will help in formulating 
antibiotic policy and to decide the vacation 
period for any antibiotic in particular if 
required. The data will also help in limiting 
the indiscriminate use of antibiotics (Asmita 
et al., 2016). The main forces driving the 
increase in antimicrobial resistant bacteria 
are poor infection control practices and 
inappropriate use of antibiotics. Specific 
antibiotic utilization strategies like antibiotic 
restriction, combination therapy, and 
antibiotic recycling may help to decrease or 
prevent the emergence of resistance. 
Specific usage based on susceptibility 
testing may also reduce the incidence of 
BSIs (Vanitha). 
 
In the current study, we also acknowledge 
several limitations to our study. First this is 
a single centre study and may not reflect the 
true status of the antimicrobial pattern. 
Second, the duration of the study is short 
and needed to be extended to get a prolific 
result. Though the fungaemia was seen due 
to Candida isolates (non-albicans), data from 
antifungal susceptilibility could be added 
benefit. 
 
In conclusion, the present study revealed 
that Gram negative bacilli i.e. E. coli and 
Klebsiella pneumoniae predominantly an 
leading cause of BSI in our tertiary care 
setup; followed by CoNS. The significance 
of CoNS bacteraemia should be evaluated 
better in light of clinical profile of patient. In 

present study, increased resistance was 
observed in CoNS for oxacillin; an alarming 
increase of antibiotic resistance for various 
antibiotics was noted for Klebsiella 
pneumoniae during study period. E.coli 
showed significant resistant to 
Ciprofloxacin, Amoxicillin-clavulanic acid, 
Piperacillin- tazobactam, and Cefuroxime in 
E.coli with no increase in carbapenems 
resistance. This calls for implementation of 
strict antibiotic prescribing policies and 
hospital infection control guidelines. 
Ongoing surveillance for antimicrobial 
susceptibility remains essential in case of 
BSI and will enhance efforts to identify 
resistance and attempt to prevent its spread.  
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A B S T R A C T

Background: Otomycosis is one of the most common forms of otitis externa. It is often seen in cases of
Chronic Suppurative Otitis Media. It is important to treat otomycosis effectively in cases of CSOM as both
conditions worsen each other.
Objectives: To study the aetiology of otomycosis and fungal profile in patients of diagnosed CSOM at
ENT Clinic, Udaipur.
Materials & Methods: A total of 100 clinically diagnosed patients of CSOM were enrolled in the study
and the samples were obtained from each patient using sterile cotton swab and were studied for fungal
profile.
Results: The most common fungi found in CSOM are Candida and Aspergillus species. In the present
study out of 95 culture positive cases of CSOM, fungi were found in 13 cases (13.68%). Candida species
was most common found in 10.52% of all cases and Aspergillus was observed in 3.15% of all cases. Out
of all candida species 60% were albicans.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Fungal infections are also closely associated with cases of
CSOM as fungi thrive well in moist pus but many authors
have focused their attention on the bacterial flora, and very
little is known about the mycological aspects of these, the
importance of which has been increasing in the recent years
because of the excessive use of broad spectrum antibiotics,
corticosteroids and cytotoxic chemotherapy and an increase
in the number of immune deficiency conditions.1 Most
common fungi being Aspergillus spp. and Candida spp.2

Chronicity of ear discharge is important factor in the
cause of fungal infection of otitis media. It causes humid
condition in the ear and alters the pH to alkaline. Epithelial
debris which eventually helps the growth of fungus. Topical
use of steroid and antibiotics cause the fungal infection in
the middle ear.3,4

* Corresponding author.
E-mail address: dr_shwetajoshi@yahoo.in (S. Joshi).

The most common causal fungal organisms are
Aspergillus niger, Candida albicans, Actinomyces,
Trichophyton, Aspergillus fumigatus and Candida
tropicalis. Common predisposing factors include prolonged
treatment with topical antibiotics, hearing aid use, regular
swimming in contaminated water, trauma to the ear canal
and immunosuppression.5

The symptoms of otomycosis are non-specific and
include itching, otalgia, otorrhoea, aural fullness, hearing
loss and tinnitus. Furthermore, although the classic sign
of otomycosis is the presence of waving conidiophores, this
is not universally present. Yeasts, such as Candida species,
do not form the closely woven mass of hyphae that are
formed by moulds, such as Aspergillus.6

More common is the finding of generalized inflammatory
changes of the external canal (oedema, hyperaemia,
granulomatous myringitis and aural discharge of variable
colour.7
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2. Materials and Methods

For identification of fungal organism, laboratory
examination of the discharge was carried out
microscopically (in 10% KOH preparations) for the
presence of pus cells, budding yeast cells, fungal hyphae
(septate or aseptate), etc direct microscopy and culture of
the material on SDA with Chloramphenicol.

To the solution of 10%KOH, 10% of glycerol is added to
prevent drying. Mix the above ingredients properly and store
solution at room temperature. The material was spread on a
glass slide over a drop of 10% KOH solution and covered
with a cover slip. Slide was examined under the microscope
for the presence of fungi.8

The swab material was cultured over SDA cultue plate
and incubated at 370C temperature and was observed daily
for fungal growth upto 2 weeks. The growth was observed
for the following–

1. Rate of growth
2. Morphology of colony
3. Texture
4. Surface pigmentation

Microscopic examination like LP mount and slide culture
were done to identify the fungi.

Gram staining was done for identification of yeast and
yeast like cells.

Chlamydospore formation, germ tube tests and Candida
CHROM agar were done to identify Candida albicans.

3. Results

In our study, growth of microorganisms was seen in 95% of
the processed samples and 5% didn’t show any growth.

Fig. 1:

In our study Itching was the most common symptom
(84.6%), followed by pain (53.8%), decreased hearing
(30.7%) and sense of ear blockage (23%).

Total Fungal isolates were found in 13% of cases
where Candida species was most common where it was

Table 1:
S. No. Symptom Percentage (%)
1 Itching 84.6
2 Pain 53.8
3 Decreased Hearing 30.7
4 Sense of blockage 23

isolated in 10% of cases. Out of total 13 fungal isolates
Candida species was most common (76.92%) followed
by Aspergillus species which was isolated in 23.07% of
samples.

Table 2:
Species Tubotympanic Atticoantral Percentage
Aspergillus
flavus

00 01 01 (0.99%)

Aspergillus
niger

02 00 02 (1.85%)

Candida
albicans

02 04 06 (5.55%)

Candida non
albicans

01 03 04 (3.76%)

4. Discussion

Fungal infections of the middle ear are common as fungi
thrive well in moist pus. In the present study ear discharge
was seen in all the patients followed by itching (84.6%),
pain (53.7%), decreased hearing (30.7%) and blocking
sensation in the ear (23%). These finding were in agreement
with study done my Rajpal Singh Punia et al in 2018.9

The most commonly found fungi in CSOM are Candida
species and Aspergillus species.10 In the present study,
overall 13(13.68%) fungal isolates were obtained, out of
which 4 (4.21%) were single fungal isolates. Candida
species was most commonly isolated which was in 10% of
cases. Out of total 10 (76.92%) candida isolates; 6 were
albicans and 4 were non albicans followed by Aspergillus
species which was isolated in 23.07% of samples where,
Aspergillus niger was isolated in 15.38% and Aspergillus
flavus 7.69% of cases. This was in accordance with study
done by Harvinder Kumar et al and Prakash et al,11 where
total fungal isolates were 15% and 12.25% and Candida
species was most common which was isolated in 60%
of samples followed by Aspergillus species which was
isolated in 40% cases whereas Prakash et al11 reported
Aspergillus species 70.83% and Candida species 29.17%.
Aspergillus is a saprophytic mold and is one of the primary
colonizers of the manmade substrata. Its rapid growth
and production of a large number of small, dry, easily
aerosolized conidia make it a significant contaminant with
regards to air quality and potential human exposure-related
illness. Aspergilli are common in airborne dust, and their
growth is aided by cerumen and the slightly acidic pH of
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the ear canal. The difference in the various studies could be
due to the difference in the patient population studied and
geographical variation.

5. Conclusion

The incidence of Otomycosis in patients of CSOM is high
because of indiscriminate use of antibiotic and steroid drops.
Discharge of CSOM also favours fungal growth.

6. Source of Funding
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None.
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A B S T R A C T

Introduction: Contamination of operation theatres and Intensive care units through air, surface or article
vehicle is major cause of surgical site and hospital acquired infections leading to increased morbidity and
mortality.
Aims and Objective: The present study was conducted with aim to isolate and identify the nature of
microbial contamination through air, surface and equipment of OT in a tertiary care teaching hospital.
Materials and Methods: Six months (August 2019 – January 2020) retrospective analysis of data by
random sampling of the six OT’s of the hospital was done. Air sampling was done by settle plate method.
Surface samples were taken from different sites and equipments from the OT. Bacterial species were
isolated and identified by conventional methods.
Results: Total 300 samples were collected and analysed Out of which 116 samples (38.66%) were positive
for bacterial growth. The predominant bacterial species isolated from surface or equipment was Bacillus
(48.27%), followed by Coagulase Negative Staphylococcus (21.55%), Gram Negative bacilli i.e. Klebsiella
(8.62%) and least commonly isolated bacterial species was Staphylococcus aureus 2(1.72%). Air quality
analysis showed highest bacterial CFU rate of 75cfu/m3 from general surgical operation theatres and
Ophthalmology OT recorded least bacterial cfu rate of 20cfu/m3. Most common isolated species was
Baciilus followed by Coagulase Negative Staphylococcii.
Conclusion: The study revealed that the OT’s of our hospital showed a low bacterial contamination rate on
surface swabbing and air quality CFU count per mm3 were within permissible limits. The present study
emphasizes the need for periodic surveillance of OT’s and ICU’s and highlight the importance of early
detection of bacterial contamination levels and prevention of hospital acquired infections.

© 2020 Published by Innovative Publication. This is an open access article under the CC BY-NC license
(https://creativecommons.org/licenses/by-nc/4.0/)

1. Introduction

Hospital premises is in itself home to many kind of
infections and have a potential role in transmission of so
called Healthcare Associated Infections (HAI), also known
as Noscomial or Hospital Aquired Infections. Hospital
environmental hygiene plays very critical role in prevention
of Hospital Aquired Infections and effective implementation
of Hospital Infection Control programmes. HAIs are known
to increases the morbidity, mortality and effective cost

* Corresponding author.
E-mail address: dr shwetajoshi@yahoo.in (R. Bhatnagar).

of treatment by increase in hospital stay.1 Microbial
contamination poses major risk factor in occurrence of
surgical site infection (SSI).2 Invasive procedures done
without proper aseptic measures, irrational antibiotic usage
and transmission of microbial infection between patients
due to inadequate hospital infection control measures leads
emergence and spread of microbial resistance in hot zones
like OT’s and ICU’s.3

Microbiological surveillance is an important aspect of
Infection control Programme, providing data regarding
types and counts of microbial flora from various sites
of healthcare facilities.4 Knowledge of the incidence of

https://doi.org/10.18231/j.ijmmtd.2020.026
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micro flora in a hospital is important for implementation
of planning of adequate cleaning of hospital environment
leading to prevention of further infections.

2. Aims & Objective

The present study was conducted to isolate and identify
bacteriological profile and to evaluate the level of bacterial
contamination found in surveillance of surface, equipment
and air samples from various speciality OT’s. It also aims at
strengthening the Infection control strategy of the hospital
towards prevention of HAI.

3. Materials and Methods

This retrospective study was conducted at the Department
of Microbiology, Ananta Institute of Medical Sciences and
Research Centre, Rajsamand Rajasthan over a period of
six months from August 2019 - January 2020. The study
is approved by Institutional Ethical Committee. The study
includes random Air and Surface sampling from Operation
Theatres. Samples were taken without prior information to
nursing and cleaning staff so that true picture can be brought
out.

Sampling procedures used in the study were surface
swabbing and settle plate method.5 All standard operating
procedures were followed while taking samples. Sterile
swabs soaked in nutrient broth were used for collecting
samples from different sites and equipments (Instrument
trolley, Anaesthesia trolley, table top, OT light, Monitor,
Suction apparatus, Crash cart, IV infusion pump, door
handle) from six OTs of the hospital.6

After labelling them properly, samples were transported
to microbiology laboratory immediately for further pro-
cessing. Blood agar and MacConkey agar culture plates
were inoculated and incubated at 37 degree centigrade
for 24 hours aerobically. Isolated bacterial species were
identified by conventional method.7 Air sampling was
done by settle plate method. Blood agar plates were taken
in OT and labelled with sample number, site, time and
date. Plates were kept at about 1meter above the ground
and 1meter from the wall at the center of OT and four
corners.8 Plates were exposed for an hour, at the time
when OT’s were functional. Exposed plates were sealed in
plastic bags and sent to microbiology laboratory. Plates were
incubated at 37degree centigrade for 24 hours. Colonies
were counted and bacterial isolates were identified by
conventional methods. Further, the colony forming unit
(cfu) per plate was expressed as cfu/m3 by Omeliansky
formula.9

4. Results

Total 300 samples were processed, out of which bacterial
species were isolated from 116 (38.66%) samples. Rest
swab samples were sterile.

The Bacterial cfu/m3 counts of air from all OTs
ranged from 20cfu/m3 (isolated from Opthalmology OT) to
75cfu/m3 (isolated from General Surgery OT).

Table 1: Bacterial colony count on air sampling of various OT’s.

Name of OT Colony count(cfu/m3 )
General Surgery 75 cfu/m3

Urology 65 cfu/m3

Gynaecology & Obstetrics 55 cfu/m3

ENT 25 cfu/m3

Orthopaedics 23 cfu/m3

Opthalmology 20 cfu/m3

Table 2: Various Bacterial isolates from different OTs in Air
sampling.

Name of OT Microbes isolated
Orthopaedics Bacillus ,CoNS
Urology CoNS
Gynaecology & Obstetrics Bacillus, CoNS
General Surgery Bacillus, CoNS, Micrococci
ENT Bacillus, CoNS
Opthalmology Bacillus, CoNS

Bacillus species and Coagulase Negative Staphylococci
(CoNS) were the most common isolates from different OTs
in air sampling.

Table 3: Number of Bacterial isolates obtained from OTs in
Surface Sampling.

Bacterial isolates Number % (n=116)
Bacillus 56 48.27%
CoNS 25 21.55%
Klebsiella 10 8.62%
Escherichia coli 08 6.89%
Micrococci 07 6.03%
Acinetobacter species 05 4.31%
Pseudomonas species 03 2.58%
Staphylococcus aureus 02 1.72%

Out of Total Positive Bacterial isolates most common
was Bacillus (48.27%), followed by CoNS(21.55%) and
least common Staphylococcus aureus (1.72%).

5. Discussion

Microbial contamination in OT leading to post operative
infections can have serious implications for patients
and their close contacts. A case of suspected HAIs is
aggressively investigated by performing cultures from body
sites of target patient, other close patients, health care staff
working in wards and ICU’s and environment.10

Specimens must be selected very carefully to obtain
authentic and meaningful results. Hospital acquired infec-
tions prolongs patients hospital stay, increases morbidity,
increase resistance to antimicrobials, represent a additional
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financial burden for health system and cause unnecessary
deaths.5

Prevention measures that need to be practiced to avoid
such critical situations rest not only with the operating
personnel but also with the entire infection control team.
In this context, monitoring and microbiological surveillance
can serve as warning system for change in the type and
count of microbial flora.11

Hygienic condition of operation theatre is reflected by
Microbiological quality of its air. Settle plates are believed
to be more sensitive in detecting any deterioration in the
microbial contamination of air in the operation theatre and
conditions that could compromise the quality of the air in
OT.12

In the present study, the count ranged between 20 –
75 cfu/m3 of air which is well within permissible limits
and correlate well with studies from Dipendra et al and
Desai et al,5,13 where as Anjali et al11 have reported a high
counts from air sampling. Variability in results in different
studies can be attributed to various factors like method
of surveillance, time of sampling (random /operational),
ventilation of OT, disinfectants and method of sterilization
used in infection control program. Highest colony forming
unit count per cubic meter of air in our study was observed
from General Surgery OT and least with Ophthalmology OT
which coincides with study by Dipendra et al. High count
seen in General Surgery OT’s can be directly related to
patient load in General Surgery OT and infective profile of
patients in General surgery compared to Ophthalmic OT.5

In surface sampling, out of total 116 positive samples
(38.66%), Bacillus species was most common isolate
(48.27%) which is also considered to be environmental
contaminant, followed by CoNS(21.55%) which is a
common commensal organism and are also an important
cause of SSI,5 and shedding of CoNS from skin of
Healthcare workers and patients and its easy cross
transmission may be the reason for its presence in the
study. This coincides with other studies by Pasquarella et
al., and Desai et al.12,13 In our study least common isolate
was Staphylococcus aureus (1.72%) which is a potential
pathogen and an important cause of skin and soft tissue
infection. The instruments and article which were sterilised
by autoclave showed no growth and highly touched surfaces
like door handles, IV stand and OT lights also showed no
growth of bacteria.

6. Conclusion

Our study shows that the microbiological quality of air and
surfaces in OT of our hospital is satisfactory. This data can
be used to set regional standards for level of acceptable
microbial population and for suggesting guidelines to
decrease the microbial population rates in indoor air.

The high prevalence of infective sources in hospital
operation theatre environment is alarming and there is
a need for strengthening of surveillance and proper

implementation of infection control protocol which should
be adopted at all levels of health care. Therefore, more
extensive studies are required in the field for monitoring,
surveillance methods and comparison of compliance
between healthcare facilities, along with infection control
measures which will be very useful in controlling HAIs.
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ABSTRACT 
 
Objective: The objective of our study was to examine the aerobic bacteriological profile and 
antibiotic sensitivity pattern to locally available antibiotics in chronic suppurative otitis media 
(CSOM) in Rajsamand district of Rajasthan state in India. 
Materials and methods: This prospective study was conducted in the department of 
otorhinolaryngology, Ananta Institute of Medical Sciences, Rajsamand for a period of one year from 
February 2017 to February 2018. Aural swabs were taken on the first day of attendance of the patients 
to ENT OPD before any local medication was given to the patient, using sterile cotton wool swabs 
and sterile ear specula and sent for culture and sensitivity. 
Results: A total of 150 cases of CSOM were selected for the study out of which 109 cases were of 
unilateral CSOM and 41 cases were having bilateral disease. Thus, a total of 191 swabs were taken for 
analysis. Out of 191 swabs processed, microbial growth was seen in 176 samples while 15 samples 
showed no growth. 121 (68.75%) samples showed mono-microbial growth while 55 (31.25%) 
samples showed poly-microbial growth. The peak incidence of CSOM was found in the age group 31-
45 years (34.66%) followed by age group 16-30 years (27.33%). Females (62%) were more 
commonly affected than males (38%) and the female: male ratio was 1.6:1. Pseudomonas aeruginosa 
(38.63%) was the most commonly isolated bacterial pathogen followed by staphylococcus aureus 
(35.22%) and klebsiella sp. (10.22%). 
Conclusion: A thorough and precise knowledge of the etiological agents causing CSOM and their 
antimicrobial susceptibility is of essential importance for an effective and efficient treatment and thus 
in further prevention of both complications and development of antibiotic resistance which is 
becoming more common now a days. 
 
Keywords: Chronic suppurative otitis media, antibiotic resistance, staphylococcus aureus, Amikacin 
 
INTRODUCTION 

Chronic suppurative otitis media 
(CSOM) is a major problem globally since 
prehistoric times with higher incidence in 
developing countries because of poor socio-
economic status and lack of health 
education. [1] 

CSOM is a long standing infection 
of a part or whole of the middle ear cleft. 

Clinically, CSOM is divided into two major 
types: Tubotympanic CSOM i.e. ‘Safe’ or 

‘Benign’ type of CSOM and Atticoantral i.e. 
‘unsafe’ or ‘dangerous’ type of CSOM. [2] 

CSOM is found to be the single 
major cause for conductive deafness 
(66.3%) and it is also responsible for 1.5% 
of speech disorders. [3] 
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The indiscriminate, haphazard and 
half hearted use of antibiotics and poor 
follow up of the patients have resulted in 
persistent changes in the bacteriological 
pattern of the disease, the advent of new 
antimicrobials, anti-inflammatory and anti-
histamine agents make an evaluation of 
bacterial flora of CSOM important. [4] 

The objective of our study was to 
examine the bacteriological profile and 
antibiotic sensitivity pattern to locally 
available antibiotics in CSOM. 
 
MATERIALS AND METHODS 

This prospective study was 
conducted in the department of 
otorhinolaryngology, Ananta Institute of 
Medical Sciences, Rajsamand for a period 
of one year from February 2017 to February 
2018.  

Aural swabs were taken on the first 
day of attendance of the patients to ENT 
OPD before any local medication was given 
to the patient, using sterile cotton wool 
swabs and sterile ear specula. The collected 
samples were enclosed in airtight plastic 
tubing and then transported to the 
microbiology test laboratory. The samples 
were always taken before 
cleaning/suctioning the ear canals of the 
excess purulent exudates. Samples from 
bilaterally discharging ears were collected 
separately. The material was inoculated on 
Sheep Blood agar, Mac Conkey’s agar, 

Chocolate agar, Robertson’s Cooked meat 

broth for aerobic and anaerobic bacteria. 
The swabs were incubated for 48 hr and 
72hr. Organisms were identified using 
standard procedures. [5] Antimicrobial 
sensitivity testing for aerobic isolates was 
carried out by Kirby Bauer disc diffusion 
method on Muller Hinton agar. Results were 
interpreted in accordance with central 
laboratory standards institute guide-lines. [6] 

 
RESULTS 

A total of 150 cases of CSOM were 
selected for the study out of which 109 
cases were of unilateral CSOM and 41 cases 
were having bilateral disease. Thus, a total 
of 191 swabs were taken for analysis.  

Out of 191 swabs processed, 
microbial growth was seen in 176 samples 
while 15 samples showed no growth. 121 
(68.75%) samples showed mono-microbial 
growth while 55 (31.25%) samples showed 
poly-microbial growth. 

In present study, age of the patients 
ranges from 10 months to 73 years. The 
peak incidence of CSOM was found in the 
age group 31-45 years (34.66%) followed 
by age group 16-30 years (27.33%). 
Females (62%) were more commonly 
affected than males (38%) and the female: 
male ratio was 1.6:1. (table.1) 

Microbiological profile of isolates 
from patients of CSOM and their antibiotic 
sensitivity pattern is depicted in table.2 and 
table.3 respectively. 

 
Table.1 Age wise distribution of patients with CSOM 

S.No. Age-group (years) Number Unilateral Bilateral Mono-microbial Poly-microbial Sterile Total 
1. 0-15 23 11 12 22 9 4 35 
2. 16-30 41 34 7 33 12 3 48 
3. 31-45 52 44 8 38 17 5 60 
4. 46-60 20 12 8 14 13 1 28 
5. 61-75 14 8 6 14 4 2 20 
 Total 150 109 41 121 55 15 191 

 
Table.2 microbiological profile of aerobic isolates from patients of CSOM 

S.No. Type of organism Number of samples Percentage 
1. Pseudomonas aeruginosa 68 38.63 
2. Staphylococcus aureus 62 35.22 
3. Klebsiella sp. 18 10.22 
4. Proteus mirabilis 17 09.65 
5. E.coli 8 04.54 
6. Enterococcus faecalis 3 01.70 
 Total 176 100 
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Table.3 Antibiotic sensitivity pattern of organism isolated in present study 
S.No. Antibiotic Pseudomonas 

sp. 
Staph. 
Aureus 

Klebsiella 
sp. 

Proteus 
mirabilis 

E. coli Enterococcus 
faecalis 

1. Ampicillin 0 11 (17.74%) 0 0 0 0 
2. Cloxacillin 0 18 (27.41%) 0 0 0 0 
3. Amoxicillin + 

clavulanate 
0 48 (77.41%) 0 0 0 0 

4. Amikacin 59 (86.76%) 38 (61.29%) 8 (44.44%) 7 (41.17%) 4(50%) 0 
5. Gentamicin 47 (69.11%) 39 (62.90%) 2 (11.11%) 3 (17.64%) 0 0 
6. Netilmicin 48 (70.58%) 42 (67.74%) 0 1(5.88%) 2(25%) 0 
7. Vancomycin 64 (94.11%) 47 (75.80%) 7 (38.88%) 3 (17.64%) 3(37.5%) 0 
8. Ciprofloxacin 38 (55.88%) 22 (35.48%) 6 (33.33%) 3 (17.64%) 3(37.5%) 1 (33.33%) 
9. Levofloxacin 30 (44.11%) 15 (24.19%) 4 (22.22%) 2 (11.76%) 1(12.5%) 1 (33.33%) 
10. Ceftriaxone 41 (60.29%) 44 (70.96%) 2 (11.11%) 8 (47.05%) 4(50%) 2 (66.66%) 
11. Cefotaxime 27 (39.70%) 26 (41.93%) 1(5.55%) 8 (47.05%) 3(37.5%) 0 
12. Ceftazidime 51(75%) 44 (70.96%) 1(5.55%) 9 (52.94%) 0 0 
13. Piperacillin+ 

Tazobactam 
51(75%) 55 (88.70%) 6 (33.33%) 6 (35.29%) 5(62.5%) 1 (33.33%) 

 
DISCUSSION 

CSOM is a long standing infection 
of a part or whole of the middle ear cleft. 
Clinically, CSOM is divided into two major 
types: Tubotympanic CSOM i.e. ‘Safe’ or 

‘Benign’ type of CSOM and Atticoantral i.e. 

‘unsafe’ or ‘dangerous’ type of CSOM. [2] 

The definitive treatment of CSOM is 
by surgery (tympanoplasty and/or 
mastoidectomy), nevertheless, initial 
treatment by ear toilet and ototopical agents 
is necessary to prepare the ear for surgery. 
The selection of local or systemic antibiotic 
for therapy depends greatly on the type of 
the organism isolated in such cases. 

In present study, microbial growth 
was seen in 176 (92.14%) samples out of 
191 swabs used. 15 samples (7.8%) showed 
no growth. The culture results are found 
correlated with previous studies. [7-11] 
Negative cultures can be attributed to Non-
bacterial growth, Anaerobic growth, Prior-
antibiotic therapy and/ or Presence of 
antimicrobial enzymes i.e. lysozyme alone 
or in combination with immunoglobulins 
that suppress the bacterial growth. [4,10] 

121 (68.75%) samples showed 
mono-microbial growth while 55 (31.25%) 
samples showed poly-microbial growth. Our 
study is correlated with Rama Rao et al. 
(1980) [3] found equal incidence of mixed 
and pure culture and Baruah et al. (1972) 
found predominance of mixed culture. [12] 

In present study, most commonly 
affected age group was 31-45 years 
(34.66%) followed by age group 16-30 
years (27.33%). In most of the earlier 

studies, the most commonly affected age 
group is 0-30 years. [13-18] The reason for 
high prevalence in higher age group in 
present study may be because of low 
socioeconomic status and poor awareness of 
the patients in villages near the hospital.  
 In the present study, Pseudomonas 
aeruginosa (38.63%) was the most 
commonly isolated bacterial pathogen 
followed by staphylococcus aureus 
(35.22%) and klebsiella sp. (10.22%). 

Pseudomonas is the predominant 
cause of CSOM in tropical region does not 
usually inhabit the upper respiratory tract, 
its presence in the middle-ear cannot be 
ascribed to an invasion through eustachian 
tube and it should be considered as 
secondary invader gaining access to the 
middle-ear via tympanic membrane 
perforation. [19] Proteus mirabilis was seen 
in 9.65%% of the cases and Escherichia coli 
were isolated from 4.5% cases, and these 
findings were similar to the reports in earlier 
studies. [16,18] 

In the present study the most 
effective antibiotic against Pseudomonas 
aeruginosa was found to be Vancomycin 
(94.11%) followed by amikacin (86.76%), 
piperacillin+Tazobactam, ceftazidime, 
netilmicin, Gentamicin, ceftriaxone and 
ciprofloxacin. This finding was 
corroborated by studies of numerous other 
authors. [13,18,19] 

Staphylococcus aureus was found to 
be the second most common organism in the 
present study. The antimicrobial 
susceptibility pattern of Staphylococcus 
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aureus revealed highest sensitivity to 
piperacillin+tazobactam (88.70%) followed 
by amoxicillin+ clavulanate (77.41%), 
Vancomycin (75.80%), ceftriaxone & 
ceftazidime (70.96%), Netilmicin (67.74%) 
and Amikacin (61.29%) and least sensitivity 
to quinolones. In case of Klebsiella sp, 
Proteus, E.coli and Enterococcus faecalis- 
ceftriaxone, Amikacin and piperacillin with 
Tazobactam were found to be equally 
effective. These findings are in accordance 
with previous study done by Gulati et al 
(1997). [20] 

 
CONCLUSION  

A thorough and precise knowledge 
of the etiological agents causing CSOM and 
their antimicrobial susceptibility is of 
essential importance for an effective and 
efficient treatment and thus in further 
prevention of both complications and 
development of antibiotic resistance which 
is becoming more common now a days. 
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ABSTRACT 
Background: Hepatitis B infection is a major global health problem. The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV infection either acute or chronic. The seroprevalence of 
Hepatitis B surface antigen among general population attending OPD at a tertiary care hospital is useful in 
assessing true nature of problem, which can help to estimate the magnitude of HBV infection and aid in devising 
preventive measures. The aim of the study was to determine the seroprevalence of Hepatitis B infection among 
OPD patients attending a tertiary care hospital. Methods: Data from Dec 2015- April-2017 for OPD patients 
underwent HBsAg screening were collected and analysed. Results: A total number of 3891 patients were 
screened for HBsAg among them 1731 (44.48%) were males and 2160 (55.51%) were females. The 
seroprevalence of HBsAg in total OPD patients was 90(2.31%), was higher in males 46(2.65%) as compared to 
females 44(2.03%). The highest seroprevalence was found in 60-71 (4%) age group. Conclusions: The 
seroprevalence of Hepatitis B positive cases was 2.31% among OPD patients. Also, the rising seroprevalence 
rates of hepatitis B in males need urgent attention. 
 
Key words: HBsAg, seroprevalence, OPD patients, tertiary care hospital 
 

INTRODUCTION

About 30% of the world population has serological 
evidence of current or past infection with hepatitis B virus. 
It is known to be the 10th leading cause of death and HBV 
related hepatocellular carcinoma is the 5th most frequent 
cancer worldwide.[1] About 2 billion people (or 30% of 
world population) worldwide have serological evidence of 
current or past HBV infection, and an estimated 350 
million people harbor chronic infection2. India has been 
placed into the intermediate zone of prevalence of hepatitis 
B (2-7% prevalence rate by WHO).[2] Indian population 
forms the second largest global pool of chronic HBV 

infections and the number of HBV carriers in India is 
estimated to be 50 million.[3] The virus is transmitted by 
either per-cutaneous or mucous membrane contact with 
infected blood or other body fluid and is found in highest 
concentrations in blood and serous exudates. The primary 
routes of transmission are peri-natal, early childhood 
exposure, sexual contact, and per cutaneous exposure to 
blood or body fluids (i.e. injections, needle stick, blood 
transfusion). The hepatitis B surface antigen (HBsAg) in 
serum is the first seromarker to indicate active HBV 
infection, either acute or chronic.[4] 
A large population of patients suffering from hepatitis B 
may be asymptomatic and can transit the disease to healthy 
population. The patients presenting to the OPDs of a 
hospital are generally those seeking treatment for mostly 
community acquired ailments hence the estimation of 
seroprevalence of hepatitis B surface antigen in such 
patients can be considered as a surrogate marker to 
represent the dynamics of virus transmission in the 
community. Studies have been conducted to estimate the 
prevalence of hepatitis B virus in selected group of people 
with higher risk factors such as blood donors, pregnant 
women, drug addicts and patients with liver disorders. 
However, there is paucity of information in India on 
prevalence of HBV infection among general population. 
That is why a prevalence based study of patients at a 
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tertiary care teaching hospital is helpful in assessing true 
nature of problem in the community, which can help in 
assessing the magnitude of HBV infection and aid in 
devising preventive measures. 
Community based seroprevalence studies are difficult to 
conduct in a developing country like India, because of 
socioeconomic hurdles and logistics difficulties. More than 
one half ambulatory and two- thirds outpatients care are 
catered by private health care in India.[5] 
A private tertiary teaching hospital catering to the needs of 
a large population thus represents an important center for 
serological surveys. Also, the available data at Rajasthan 
state level on the seroprevalence and distribution of this 
blood borne pathogen is limited. 
It was against the above backdrop that the present study 
was undertaken to estimate the seroprevalence of Hepatitis 
B viral infection among OPD patients attending tertiary 
care hospital.   
 

METHODS 
The present study is a prospective hospital based study 
conducted in the department of Microbiology, at Ananta 
Institute of Medical Sciences & Research Center, 
Rajsamand from December 2015 to April 2017. A total of 
3891 blood samples were collected from patients attending 
different OPDs, for whom HBsAg detection was sought 
after a written consent. For the evaluation of HBsAg, a one-
step rapid immunochromatographic Assay (ICA) was used. 
The qualitative detection of HBsAg was determined using a 
rapid Card (Hepacard-Biomed industries). The ICA are 
rapid and sensitive methods for detecting HBsAg. They are 
economical and do not require special instrumentation for 
analysis and have been recommended for use in clinical 
microbiology laboratories.[6] Immnunochromatoghraphic 
Assay has high sensitivity and specificity.[7] The reactive 
samples were retested in duplicates with fresh blood 
samples, if found reactive were considered as reactive.  
 

RESULTS  
We report here a study to assess the epidemiology of HBV 
prevalence among the OPD patients attending a tertiary 
care hospital of Rajsamand (Rajasthan). 
A total of 3891 serum samples were processed for HBsAg 
detection over a period of 12 months, among them 1731 
(44.48%) were male and 2160 (55.51%) were female. 
Table 2 shows age and sex distribution of hospital based 
population.  The seroprevalence of HBsAg was 90 (2.31%). 
It was higher in males 46 (2.65%) as compared to females 
44 (2.03%). The highest seroprevalence was found to be 
among 61-70 age groups which were (4%). The highest 
seroprevalence among HBsAg positive male was found in 
61-70 age group which was 5.47% and among females 
were in age group 41-50 which was 3.71. 
 

DISCUSSION 
The seroprevalence of HBsAg in the present study was 
found to be 2.31%. India has been placed into the 
intermediate zone of prevalence of hepatitis B (2-7%) so 
present study findings correspond to it. HBV prevalence 

among the hospital based population at Karad, Maharashtra 
in a tertiary care hospital by Patil et al 2016,[8] the 
seroprevalence of HBsAg was found to be 2.25%. A study 
conducted by Tripathi P.c. et al 2015[9] seroprevalence of 
hepatitis B surface antigen at a tertiary care center in 
Telangna was 1.69%. Samtha P et al 2014[10] in their 
hospital based population at Guntur Andhra Pradesh 
reported prevalence of hepatitis B surface antigen was 
2.4%, which approximately coincides with our study. 
Quadri S.A. at al 2013[11] reported the prevalence of 
HBsAg to be 1.63%, in a hospital based study at Bijapur, 
Karnataka. A recent study conducted in Rajasthan by Payal 
Mathur et al 2016[12] at a tertiary care teaching hospital 
situated at district Ajmer, the seroprevalence of HBsAg 
was found to be 0.94% only. Another hospital based 
population study conducted by Smita Sood 2013[13] at 
Jaipur district of Rajasthan at a superspeciality private 
hospital among OPD attendees, the prevalence of hepatitis 
B surface antigen was observed to be 1.73%. There are 
several studies conducted on seroprevalence of HBsAg in 
India. The point of hepatitis B in non-tribal population is 
3.07% and among the tribal population is 11.85%. Batham 
A et al in their review of 54 studies on seroprevalence of 
HBsAg was observed 2.4% in non-tribal population and 
15.9% among tribal population. Another review of hepatitis 
B prevalence in India by Lodha et al has conducted that it is 
in between 1-2%14. High prevalence of HBsAg (between 2-
7%) has been reported in the past, and a community based 
study carried out in Tamil Nadu reported the prevalence of 
HBsAg was 5.7%.[15] Another study conducted in Sarkhet 
Valley, HBsAg prevalence rate was found to be 8.8% in the 
hospital patients.[16] The prevalence of HBsAg in patients 
attending surgical OPD at Fauji Foundation hospital, 
Rawalpindi, Pakistan has been reported as 2.28%.[17]  
Seroprevalence of Hepatitis B was 2.11% to3.53%18, 19 in 
Rawalpindi, and 4% from Jamshoro (Sindh).[20] Very Low 
prevalence rate of HBsAg also has been observed in few 
studies Smita Sood and Shirish Malvankar 2010[21] in a 
study of HBsAg prevalence in hospital based population 
was noted to be 0.87%. The relative low prevalence in their 
study could be due to the fact that it was conducted in a 
private hospital catering usually to economically privileged 
class patients. Another low prevalence of 0.62% has been 
reported among blood donors from coastal Karnataka.[22] 
 

Table-1 Gender Distribution of HBsAg Positive Patients 
Gender No. of sera 

tested 
HBsAg positive 

sera 
Percentage 

Male 1731 46 2.65 
Female 2160 44 2.03 
 

Prevalence of Hepatitis B varies from country to country 
and depends upon a complex mixture of behavioural, 
environmental and host factors. In general, it is lowest in 
countries or areas with high standards of living (eg. 
Australia, North America, North Europe) and Highest in 
countries or area where socioeconomic level is lower (eg. 
China, South-East Asia, South America)[23] Most of the 
studies have reported high prevalence of HBsAg in males 
as compared to females, which is also true in our study.  
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Table -2 Age and Sex distribution of OPD patients with hepatitis B seropositivity 

Age Group Male Female 
HBsAg (+) 

Male % 
HBsAg (+) 
Female% 

Total Patients 
Tested HBsAg (+)% 

0-10 36 18 0(0%) 0(0%) 54 0(0%) 
11-20 80 74 2(2.5%) 0(0%) 154 2(1.29%) 
21-30 338 739 8(2.36%) 8(1.08%) 1077 16(1.48%) 
31-40 392 588 8(2.04%) 14(2.38%) 980 22(2.24%) 
41-50 315 296 10(3.17%) 11(3.71%) 611 21(3.43%) 
51-60 352 234 9(2.55%) 8(3.41%) 586 17(2.90%) 
61-70 146 129 8(5.47%) 3(2.32%) 275 11(4%) 

Above 71 72 82 1(1.38%) 0(0%) 154 1(0.64%) 

Total 
1731 

44.48% 
2160 

55.51% 
46 

2.65% 
44 

(2.03%) 
3891 

90 
(2.31%) 

 
Smita sood and Shirish Malvankar have reported the 
prevalence to be 1.04% and 0.58%in males and females 
respectively.[21] Tripathi et al reported HBsAg prevalence 
in males 1.97% and in 1.28% females, Payal Mathur et al 
reported 1.12% in males and 0.7% in female, Samtha et al 
reported males 2.5% and 1.13% in females. There has been 
no plausible explanation for the higher rates in males in the 
general population but probably due to the higher exposure 
to occupational HBV, and also probably because females 
clear the HBV more efficiently as compared to males. In 
the present study, highest prevalence was found to be 
among 61-70 yrs age group i.e 4% followed by 41-50 i.e. 
3.43% and 51-60 age group with 2.90%. Quadari et al 
reported relatively higher percentage of subjects in 6th, 3rd, 
and 2nd decade of life respectively were found with HBsAg 
in their sera. Smita Sood and Shirish Malvankar reported 
highest prevalence among 2nd, 5th and elderly patients. Patil 
et al reported highest HBsAg prevalence among 51-60 yrs 
age group (5.24%) in both males (5.51%) and females 
(4.78%). A community based study carried out in Tamil 
Nadu reported that age specific prevalence for the overall 
exposure to HBV, HBsAg, HBeAg was not significantly 
different in different age group.[24] In another population 
studies, conducted on blood donors the HBsAg carrier rate 
is observed to increased directly with age up to a peak and 
then to decline among the older age group.[25] 
 

CONCLUSION 
Present study reported Seroprevalence of HBsAg as well as 
its age and sex wise distribution, our study highlights HBV 
infection rate in this part of the country and shall provide 
reference to future studies on the epidemiology of HBV 
infection, to understand and assess the magnitude of 
disease in a community and for its control and prevention. 
This study also shows that the ever rising Seroprevalence 
rates of hepatitis B among the males, is a cause of alarm in 
the country which also should be taken into consideration. 
Permission obtained from Institution Ethics Committee. 
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ABSTRACT 

Background: The Human Immunodeficiency Virus (HIV) has 

changed from life threatening to chronic condition due to the almost 

universal use and accessibility of antiretroviral treatment (ART) among 

HIV patients.  Antiretroviral (ARV) treatment works by suppressing 

the viral load and restoring the immune system. Once patients start 

Highly Active Antiretroviral Therapy (HAART), it is to be continued 

lifelong in spite of its many adverse side effects. Objective: To 

identify the adverse drug reactions (ADRs) to antiretroviral therapy 

(ART) and to assess their impact on treatment compliance in patients  

with HIV/AIDS in western India. Methods: A retrospective study was conducted in Gujarat 

to study the adverse effects after HAART initiation in 1244 patients on HAART who were 

evaluated retrospectively for their adverse drug reactions (ADRs). Results: The most 

common first line regimen was stavudine+lamivudine+efavirenz (d4T +3TC + EFV)(68.6 %) 

followed by stavudine + lamivudine + nevirapine (d4T + 3TC + NVP)(17.9%); zidovudine+ 

lamivudine + nevirapine(AZT+3TC+NVP) (10.9 %); and zidovudine+lamivudine+efavirenz 
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(AZT + 3TC +EFV) 2.5%. The first line of regimen was modified in 136(10.9%) patients, the 

most common cause for modifying therapy being development of an adverse effect 

721(57.9%) and completion of antituberculous therapy  in 510 cases(41.%). The most 

common cause for modifying therapy was skin rashes due to NVP in 279(22.4%) followed by 

loss of appetite 195(17.2%). Conclusion: A significant proportion of patients had adverse 

effects of HAART. A significant proportion of those started on NVP-based regimens are 

more likely to substitute therapy when compared with those on non-NVP-based regimens.  

 
KEYWORDS: HIV, AIDS, ART, HAART, Adverse Drug Reaction (ADR), CD4 Count.  

 
ABBREVIATIONS 

HIV – Human Immunodeficiency Virus 

AIDS - Acquired immune deficiency syndrome 

ART - Antiretroviral Treatment 

ARV – Antiretroviral 

HAART - Highly Active Antiretroviral Therapy  

ADR - Adverse Drug Reaction 

 
INTRODUCTION 

The Human Immunodeficiency Virus (HIV) has changed from life threatening to chronic 

condition due to the almost universal use and accessibility of antiretroviral treatment (ART) 

among HIV patients [1]. Antiretroviral (ARV) treatment works by providing suppression of 

viral load and restoring the immune system. It is estimated that out of the 35.3 million people 

living with HIV worldwide, 10.6 million were receiving ART in 2012 [2]. Nearly, 6.6 million 

HIV/AIDS related deaths worldwide have been prevented as a result of ART [2]. Despite 

these gains, adverse reactions to these medicines remain a significant public health concern 

and may compromise the effectiveness of the ART programmes [3,4]. 

 
In India, approximately 2.4 million people were living with human immunodeficiency virus 

(HIV) in 2009, which is estimated to be the third largest population of HIV affected people in 

the world.[5] With the availability of new antiretroviral drugs, there has been a decline in 

morbidity and mortality due to acquired immunodeficiency syndrome (AIDS). 

 
The advent of highly active antiretroviral therapy (HAART) has resulted in significant 

decreases in HIV-related morbidity and mortality in both the developed and developing 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR2
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR3
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4349753/#CR4
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref1


www.wjpls.org 

 

186 

Rajeev et al.                                            World Journal of Pharmaceutical and Life Sciences 

world[6-8] and HAART has been touted as one of the greatest breakthroughs in the response to 

the HIV pandemic. HAART may be modified or interrupted as a result of many reasons, key 

among which are adverse effects and virological failure [8-11]. The adverse effects may in 

themselves result in virological failure or disease progression as a result of sub optimal 

dosing or treatment interruption. 

 
In a study done in India, 90.6% of all the patients on HAART developed an adverse drug 

reaction and there were 618 episodes in various systems, the abdominal and central nervous 

systems were the most affected [12]. Luma and colleagues, studying patients in Cameroun 

found an adverse drug reaction (ADR) prevalence of 19.5% of which 21.2% were due to 

peripheral neuropathy. Overall 56.1% of ADR were attributed to the use of stavudine 

(d4T)[13]. Anaemia was observed as an ADR in many patients on ART, especially whenever 

the patients took zidovudine (ZDV) [14].  

 
In an effort to scale up HAART to those who needed it most, the WHO in 2003 launched the 

"3 by 5" initiative with an objective of placing 3 million persons living with HIV on HAART 

by 2005[15]. In line with this initiative the World Health Organisation (WHO) developed 

guidelines on antiretroviral therapy for resource poor countries. The guidelines recommended 

a combination of two nucleoside reverse transcriptase inhibitors (NRTIs) and one non-

nucleoside reverse transcriptase inhibitor (NNRTI) as first-line regimens in resource-

constrained settings[16]. 

 
Access to antiretroviral therapy (ART) has improved tremendously over the last few years 

due to implementation and enforcement of various strategies by National AIDS Control 

Organization (NACO). NACO has established ART centres in selected government hospitals 

which offer free treatment for HIV/AIDS and related opportunistic infections. [17] In India, as 

of May 2009, there were 174 ART centres and 1,55,000 patients were on therapy. [18] By 

2012, National AIDS Control Program III (2007-2012) aims to increase number of ART 

centres up to 250 where 3,00,000 adults will be given free ART. [17] In addition, 10 centres of 

excellence responsible for training, research work and mentoring of ART centres linked to 

them have been established across the country.[19]  

 
HAART is the corner stone of management of patients with HIV/AIDS 

infection. [20] Consistent use is vital for drugs to be effective and to prevent emergence of 

resistance. However, ARV drugs are highly toxic and are associated with various adverse 

http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref2
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref3
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref2
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref4
http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref5
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drug reactions (ADRs) due to which many patients require withdrawal of the drug or even 

discontinue the treatment resulting in treatment failure. [21] Hence, monitoring and reporting 

of ADRs in HIV/AIDS patients receiving ART assumes great importance. There is paucity of 

data on ADRs to ART in Indian population. Keeping this in view, the present study was 

designed to identify the ADRs in patients receiving ART and to assess their impact on the 

compliance to the prescribed treatment. 

 
MATERIAL AND METHODS 

It was a retrospective study conducted at various ART centres of western India. The study 

was approved by GSACS, Ahmedabad. 

 
A cross sectional retrospective study was conducted reviewing data of 1244 patients initiated 

on HAART. Univariate analysis was done for the dependent and independent variables. 

Stepwise logistic regression procedures were used to model the effect of gender on the 

development of ADRs controlling other variables like age, marital status, weight at baseline 

and CD4 at baseline. 

 
From the patients records, findings of complete general, physical, systemic examination and 

all laboratory investigations were recorded.  ADR monitoring was done in a systemic manner 

adopting both spontaneous and intensive monitoring approaches. The WHO definition of an 

ADR was adopted [22].  A pre-designed and pre-tested proforma had been confidentially used 

for ADR record keeping. 

 
If the patient developed any ADR, the drug which was most commonly implicated in the 

causation was challenged by the treating physician and was replaced by another drug from 

the same class. The patient was then monitored for recovery from the symptoms. 

 
The World Health Organisation (WHO) ADR probability scale was used for causality 

assessment. 

 
With respect to ADR, following parameters were recorded. 

1. Number of  adverse drug reactions with different treatment regimens, 

2. Nature of adverse drug reactions, 

3. Severity of adverse drug reactions, 

http://www.indianjmedsci.org/article.asp?issn=0019-5359;year=2010;volume=64;issue=6;spage=245;epage=252;aulast=Nagpal#ref6
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4. Incidence of each adverse drug reaction-calculated by dividing the number of patients 

suffereing from a particular adverse drug reaction by the total number of patients taking 

the same suspected drug, 

5. Requirement of  de-challenge, 

6. Compliance to the prescribed treatment- monitored by pill count at each visit and as 

reported by the patient, and 

7. Number of deaths.    

 
RESULTS AND DISCUSSION 

One thousand two hundred forty four (1244) patients who had been on ART were included in 

the present study, Out of which 1132(90.99%) patients complained of ADRs  and few of 

them even recorded to have multiple ADRs. 

 
Patients received four first line regimens as per the NACO guidelines [Table 1]. Stavudine 

+Lamivudine + Efavirenz was the most widely used combination [Table 2]. Drugs were 

given in the following dosages: Stavudine 40 mg B.D., Lamivudine 150 mg B.D., Nevirapine 

150 mg B.D., Zidovudine 300 mg B.D. and Efavirenz  600mg H.S. 

 
Out of the 1244 patients enrolled, 1132(90.99%) patients were recorded to report ADRs. 

About 74.91 % were recorded to develop more than one adverse reaction. A total of 1511 

adverse drug reactions affecting various systems were observed in 1132 patients [Table 3]. 

Majority of adverse reactions were observed related to the gastrointestinal system and central 

nervous system including loss of appetite and insomnia each accounting for 28 percent. 

Maximum adverse reactions (872 out of 1511) were observed in patients who were 

prescribed treatment Ia (Stavudine + Lamivudine + Nevirapine). This was followed by 338 

ADRs in patients receiving treatment regimen IIa, 223 ADRs in the patients taking treatment 

regimen I, and 78 ADRs in the patients taking treatment regimen II. 

 
Irregular menstrual cycle was reported by 10 patients, 3 each in treatment I, II, and IIa. Loss 

of smell sensation and hearing impairment was observed in 2 patients receiving treatment 

regimen I and in 3 patients in regimen Ia. 

 
Incidence of ADRs to a particular drug was calculated based on only the dechallenge test.  

Incidence of peripheral neuropathy and fat redistribution due to stavudine was 6.98% and 
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2.67%, respectively, and incidence of skin rash due to nevirapine was 7.23%, incidence of 

hepatitis due to nevirapine and efavirenz was 2.96% and 2.17 % respectively. 

 
Even though HAART showed plenty of adverse drug reactions, at the same time it decreased 

morbidity and mortality in HIV/AIDS patients, it improved health status, body weight and 

even CD4 counts in almost about 90 % of the patients who adhere to this treatment strictly 

[Table 4]. 

 
The basic configuration of antiretroviral regimens is unchanged. The most common initial 

regimens are a non-nucleoside reverse transcriptase inhibitor (NNRTI) or a protease inhibitor 

(PI) with two nucleoside/nucleotide reverse transcriptase inhibitors (NRTIs). Common 

toxicities of ART can make adherence to therapy difficult. However, adherence is important 

to prevent the development of drug resistance. Unlike therapy for other diseases, a strategy of 

decreasing the dose or switching to a different drug to minimize toxicity and maximize 

adherence may not be possible with ART; the benefit of suppressing HIV may override other 

considerations. Identification and awareness of ART toxicity are necessary to facilitate 

patient adherence and determine when a change in therapy may be needed. 

 
Routine monitoring in patients receiving ART includes a complete blood count and a 

comprehensive metabolic panel every three to six months. A lipid profile and urinalysis for 

proteinuria should be performed annually. When ART is changed, a complete blood count, 

metabolic panel, and lipid profile should be performed two to eight weeks afterward. 

Abnormal results should prompt more frequent testing based on clinical assessment. 

 
According to Joint United Nations Programme on HIV and AIDS (UNAIDS) and WHO 

estimates, approximately 1,58,000 people all over the world were receiving ART in 2007[23].  

It is well known that anti-retroviral drugs are highly toxic and therefore, early detection of 

ADRs by continuous monitoring is indispensable for successful treatment. In the present 

study, 1511 ADRs were observed in 1132 (90.99%) patients. Main risk factors associated 

with development of ADRs in HIV patients as determined by the researchers in previous 

studies included illiteracy, female gender, CD4 < 200 cells/µL, and opportunistic infections 

such as tuberculosis.[24] Earlier studies have also documented that a majority of ADRs were 

predictable and preventable.[24,25] 
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We observed that the maximum numbers of ADRs were related to the gastrointestinal system 

which is in agreement with findings of Modayil et al.[24] In our study, apparently maximum 

ADRs occurred in patients receiving stavudine+lamivudine+efavirenz which may be 

attributable to larger number of patients receiving this combination; however, it was observed 

that the incidence of ADRs was highest with the stavudine+lamivudine+nevirapine regimen.  

 
Most cases (18/21) of peripheral neuropathy and all cases of lipodystrophy were observed in 

patients receiving stavudine therapy. Similar findings have been reported earlier. [24] We 

observed an incidence of 1.39% of peripheral neuropathy but no case of fat redistribution 

with stavudine. However, earlier studies have reported an incidence of peripheral neuropathy 

as 10%, 12% and a prevalence of lipodystrophy as 25%.[26,27.28] Low incidence seen in our 

study may be contributed to under diagnosis and that the drug is well tolerated in this part of 

the world. Recently updated WHO guidelines on ART for HIV/AIDS patients do not 

recommend use of stavudine as a first choice in first-line regimens due to these adverse 

effects.[20] 

 
Incidence of skin rash (18.46%) and hepatotoxicity (3.19%) due to nevirapine seen in our 

study was almost the same when compared to that observed by Rotunda et al. (skin rash-

15%),[29] Martinez et al. (hepatotoxicity-12.5%),[30] and Sulkowski et al. (hepatotoxicity-

15.6%).[31] Latter also reported that the incidence of hepatitis due to efavirenz was 8%, 

whereas we found an incidence of only 0.43%. Further, in our study dechallenge with 

nevirapine and efavirenz in these patients resulted in resolution of hepatitis gradually over a 

period of 3 weeks and 1 month, respectively. 

 
Few ADRs never documented earlier in the literature with use of ART such as irregular 

menstrual cycle, hearing impairment and loss of smell were also observed in the present 

study. 

 
Issue of non-compliance is of major concern in management of HIV patients keeping in view 

that it requires lifelong treatment. Non-compliance causes significant economic implications 

by complicating disease management and its subsequent healthcare and social costs. Earlier 

studies have documented that most important factor resulting in non adherence to ART is 

toxicity.[32] We observed that it was mainly the severe ADRs which affected the patients' 

compliance. We observed that 22.1% of patients were non-compliant to ART because of 
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ADRs. These findings are in concordance with that of Monforte et al. who reported non 

compliance in 21.1% of Italian patients due to ADRs to ART.[32] 

 
The risk of adverse drug reactions (ADRs) arises because of the effect of the disease on the 

immune systems and the safety profiles of the complex ART drugs [3]. There are a number of 

ADRs related to ART that have been documented, and may be mild to severe; and short to 

long term depending on the environment[1,5,33]. ADRs in developing countries may differ 

from those in developed countries because of high prevalence of conditions such as 

malnutrition, tuberculosis and patients presenting with advanced HIV disease [34]. For 

instance, it has been found that in Africa, neuropathy, neutropenia and lipodystrophy are the 

predominant ADRs[35]. Short term ADRs are a potential threat to successful initiation and 

adherence to ART[36]. The timing of ADRs may also depend on the type of drugs. Studies 

have shown that patients on Efavirenz, Lamivudine and Zidivudine or Indinavir, Zidovudine 

and Lamivudine may present with ADRs within the first 12 and 24 weeks, respectively[37]. 

ADRs may be common or specific to class of drugs [1,36]. Drugs classified as non-nucleoside 

reverse transcriptase inhibitors (NNRTIs) which include Efavirenz (EFZ) and Nevirapine 

(NVP) are known to cause rashes and hepatotoxicity. On the other hand, drugs classified as 

nucleoside reverse transcriptase inhibitors (NRTIs) including Zidovudine (AZT) and 

Stavudine (d4T) are known to cause anaemia, nausea, rashes, lipoatrophy and lactic 

acidosis.[1] 

 
Apart from ADR depending on the environment and the type of ART regimen, a number of 

other risk factors have been identified, that include patient age, gender, duration of treatment, 

disease biomarkers such as CD4 count and viral load and body mass index (BMI) [38]. These 

risk factors have been found to interact with type of ADR. For instance, females are more 

likely to develop rashes and hepatotoxicity[38]; and patients aged 40 years and above are at a 

higher risk of developing peripheral neuropathy when taking d4T[39]. The longer a patient is 

on ART the less likely they would experience ADRs; possibly as a result of stability in ARV 

regimen, coming after many changes and eventually settling on an acceptable regimen [30]. 

 
Monitoring safety and toxicity related to ART remains a challenge facing the public health 

sector. Monitoring is usually done using spontaneous surveillance of HIV patients on 

treatment. Spontaneous reporting of ADRs is a very inefficient system in detecting drug-

related conditions, leading to underestimation of the burden due to ADRs [3,40]. Thus, more 

systematic and robust surveillance methods including structured surveillance 
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pharmacovigilance systems, which assess and monitor safety profile and impact of 

antiretroviral medicines have been advocated. Structured surveillance tracks HIV positive 

patients who are on ART to assess drug related morbidity and mortality over time. South 

Africa, a country heavily hit by the HIV epidemic, uses spontaneous surveillance of HIV 

patients on ART to assess ART-related adverse effects. Though these data are routinely 

available, the coverage may not be adequate. Thus, for the purposes of this study, data from a 

structured surveillance system in Western India are used. 

 
The adverse drug reaction events in patients often are of recurrent nature, such that the 

repetitions tend to cluster more in some patients than in others. Analyses of these data are 

complicated due to the fact that independence between the recurrent event times cannot be 

predicted in a subject. In medical studies, time-to-event models have been developed to 

account for possible dependence between recurrent events data [42]. The aim of this study was 

to provide a unified analysis of recurrent ADR events data from a structured antiretroviral 

pharmacovigilance surveillance system.  

 
Table 1: Treatment Regimens as per NACO guidelines. 

Treatment Regimens Drugs in combination No Patients 
I Zidovudine + Lamivudine + Nevirapine 136 
Ia Stavudine + Lamivudine + Nevirapine 223 
II Zidovudine + Lamivudine + Efavirenz 31 
IIa Stavudine + Lamivudine + Efavirenz 854 

  
Table 2: Patient’s characteristic in different treatment groups. 

 Treatment  
regimen I 

Treatment 
regimen Ia 

Treatment 
regimen II 

Treatment 
regimen IIa 

No of patients 136 223 31 854 
Mean Age(years) 36  + 8.34 40 + 2.87 33 + 7.20 38 + 4.31 
Sex(M/F) 92/44 155/68 20/11 532/322 
Weight (kg) 50  + 6.65 53  + 9.22 51 + 5.13 58 + 5.22 
Current 
CD4 count 
< 200 
> 200 

 
 

43 
93 

 
 

78 
145 

 
 

21 
10 

 
 

247 
607 

 
Table 3: ADRs related to different systems. 

System Involved No. of patients with ADRs (%) 
Gastrointestinal system 
    Loss of appetite 
    Dyspepsia 
    Abdominal Discomfort 

678(36.45%) 
195(28.76%) 
154(22.71%) 
81(11.94%) 
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    Diarrhoea 
    Constipation  
    Nausea 
    Vomiting 
    Abdominal  Pain 
    Hepatitis 

74(10.91%) 
54(07.96%) 
51(07.52%) 
43(06.34%) 
21(03.10%) 
05(00.59%) 

Central Nervous System 
    Insomnia 
    Headache 
    Dizziness 
    Anxiety 
    Nightmare 
    Peripheral neuropathy 
    Excessive sleep at night 
    Delusion 

415(22.31%) 
111(28.75%) 
89(21.45%) 
78(18.80%) 
57(13.73%) 
27(06.51%) 
21(05.06%) 
19(04.58%) 
14(03.37%) 

Dermatological 
    Skin rashes & itching 
    Facial discolouration 

287(15.43%) 
279(97.21%) 
08(02.79%) 

Metabolic 
    Fatigue 
    Dyspnea 

178(09.57%) 
109(61.24%) 
69(38.76%) 

Musculoskeleton 
    Body ache 
    Vague chest pain 
    Pain in legs 

106(05.70%) 
51(48.11%) 
28(26.41%) 
27(25.47%) 

Miscellaneous 
    Irregular menstruation 
    Loss of smell sensation 
    Hearing impairment  

15(00.81%) 
10(66.67%) 
3(20.00%) 
2(13.33%) 

 
Table 4: Descriptive analysis of socio-demographic and health status of the patients at  

ART clinic. 

 Variables n(%), N = 1244 
1 Socio-demographic  
(i) Education ( primary and above) 871(70.1) 
(ii) Work status (unemployed) 247 (19.9) 
(iii) Age (≤40 years) 705(56.7) 
(iv) Gender (female) 445(35.8) 
(v) Marital status ( married) 1068 (85.9) 
(vi) Residency (urban) 466 (37.5) 
2 Clinical variables  
(i) Duration of ART ( ≤4 years) 495(39.8) 
(ii) Current CD4 level ( cells/mm3 )  
a. < 200 389(31.3) 
b. >200 855(68.7) 
(iii) Non adherence 47(3.8) 
3 General profile  
 General health at the start of treatment  
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(i) Healthy 257(20.67) 
(ii) Mild to severely ill 987 (79.5) 
4 CD 4 count after treatment  
(i) Increased 1135 (91.2) 
(ii) Decreased 27(2.1) 
(iii)` No change 82(6.6) 
5 Health status after ART start  
(i) Improved 1114(89.5) 
(ii) Not improved 130(10.4) 
6 Body weight  
(i) Increased 1009(84.1) 
(ii) Decreased 91(7.3) 
(iii) No change 144(11.6) 

 
CONCLUSION 

HAART has decreased morbidity and mortality up to the expectation along with increasing 

considerable longevity of life of the HIV/AIDS patients.  But all these antiretroviral drugs are 

highly toxic and associated with myriad adverse drug reactions and that too with a very high 

frequency. These ADRs are adding to the problem of non-compliance which in itself is a very 

big issue with ART. Hence, it is prudent to recognize these ADRs as early as possible in the 

course of treatment. This goal can be achieved by regular monitoring and reporting of ADRs 

which is indispensable for improving the treatment outcome. 
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INTRODUCTION 
 

Urinary tract infection (UTI) is an important health-care 
problem affecting millions every year in the community 
and tertiary care settings. It is a term applied to a variety 
of clinical conditions ranging from asymptomatic 
presence of bacteria in the urine to severe of the kidney 
with sepsis.[1] 
  
A count of >105 colony forming units (CFU)/mL of urine 
is considered as significant bacteriuria.[2] Etiological 
agents of UTI are variable and usually depend on time, 
geographical location and age of patients.[3] Most UTIs 
are caused by Gram-negative bacteria like Escherichia 
coli (E. coli), Klebsiella spp., Proteus mirabilis, 
Pseudomonas aeruginosa, Acinetobacter spp., and 
Serratia spp. and Gram-positive bacteria such as 
Enterococcus spp. and Staphylococcus spp3. E. coli is the 
single most common pathogen accounting for 70-75% of 
all cases of UTI.[2] 

 
The antimicrobial agents used in treatment of UTI 
include cell wall inhibitors like Penicillin, 

Cephalosporins, DNA gyrase inhibitors like 
Floroquinolones and Aminoglycosides that are protein 
synthesis inhibitors. Inappropriate and extensive use of 
antibiotics has lead to the development of multidrug 
resistance among the pathogens. To ensure appropriate 
treatment, knowledge of the organisms that cause UTI 
and their antibiotic susceptibility pattern is mandatory. 
 
MATERIAL AND METHOD  
 

The study was conducted in a tertiary care hospital, 
Rajsamand, Rajasthan. All positive urine culture and 
sensitivity reports of males and females over a period of 
one year were included in the study. Urine culture and 
sensitivity reports with more than one causative 
organism were excluded from the study Sample size. The 
organism isolated and the antimicrobial susceptibility 
profiles were collected from the registration records 
using a standard data collection form.  
 
Culture and Identification 
As per the standard operating procedures, clean-catch 
midstream morning urine specimen were collected under 
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sterile conditions in a sterile wide mouth container. All 
samples were completely processed within 1–2 h after 
arrival, to avoid overgrowth of any contaminating bac-
teria. Urine samples were plated on Nutrient agar, Blood 
agar and MacConkey agar using calibrated wire loops 
and then incubated aerobically at 37 °C for 24 h. From 
positive cultures, uropathogens were identified based on 
biochemical reaction.[4] 
 
Antimicrobial susceptibility tests 
According to the standard operational procedures, 
antimicrobial susceptibility tests were done on Mueller-
Hinton agar (Oxoid, Hampshire, England) using Kirby-
Bauer disk diffusion method[8] antimicrobial agents of 
variable strength. Resistance data were interpreted 
according to Clinical laboratory Standards Institute. 
Reference strains of E. coli ATCC 25922 and 
Staphylococcus aureus ATCC 25923 (S. aureus) were 
used for quality control for antimicrobial susceptibility 
tests.[9] Statistical Analysis: Data entry was done using 
Microsoft Excel and the data was analysed using SPSS 
16. 
 
RESULTS  
 

A total of 600 samples were taken during a period of 
2015 -2016, out of which 193 were culture positive 
cases. The identification of bacteria and culture and 
sensitivity was carried out for the same. Out of 193 
cases, males were 74 (38%) and females were 119(62%) 
and more common in 21-40 age group. The number of 
organisms isolated from females subjects were more than 
males (Table 1). E. coli 101(52 %) was the most 
common organism, followed by Klebsiella 25(13%), 
CoNs 22(11%), Pseudomonas 13(7%), CoPS 11(6%), 
Enterococcus 12(6%) Candida Sp. 6(3%) and Proteus 
Sp.3(2%). Sex-wise distribution of UTI by organism, 
Out of 74 males E. coli was isolated from 34 and 
Klebsiella 14 and out of 119 females E. coli was isolated 
from 65 and Klebsiella 11.E.coli (52%) , followed by 
Klebsiella (13%) were the commonest in both sexes 
(Table 4).The antibiotic susceptibility profile of gram 
negative organisms showed that E.coli and klebsiella 
were highly susceptible (100%) to imipenem followed by 
Nitrofurantoin, Amikacin, Piperacillin tazobactum, 

Ceftazidime/clavulanic acid while its resistance profile 
showed that they were more resistant to 
sulphamethoxazoles followed by amoxclav, ampicillin 
sulbactum, cephalosporins, and ceftriaxone. 
Staphylococcus aureus and Enterococcus were highly 
sensitive to Nitrofurantoin followed by Vancomycin, 
Linezolid, Gentamicin, Ciprofloxacin, Levofloxacin, 
Cotrimoxazole and Cephalosporins. 
 
Table 1: Age and Sex distribution of patients with 
suspected UTI. 
 

Age Group Male Female Total 
0-20 10 15 25 
21-40 20 55 75 
41-60 16 33 49 
61-80 26 14 40 

81-100 02 02 04 
Total 74(38%) 119(62%) 193 

 
Out of total 600 urine culture, 193 cases were culture 
Positive and sensitivity was also carried out for the same. 
Out of 193 cases, males were 74 (38%) and females were 
119(62%) and more common in 21-40 age group. 
(Table.1). 
 
Bacterial isolates from urine sample of patients with 
suspected UTI 

 
 
E. coli 101(52 %) was the most common organism, 
followed by Klebsiella 25(13%), CoNs22(11%), 
Pseudomonas 13(7%), CoPs11(6%), Enterococcus 
12(6%) Candida Sp. 6(3%) and Proteus Sp. 3(2%). 

 
Table 2: Age- Sex distribution of patients with suspected UTI according to type of uropathogen. 
 

Organisms 
0-20 21-40 41-60 61-80 81-100 Total 

(n=193) Male Female Male Female Male Female Male Female Male Female 
E.coli 4 9 8 26 9 20 15 9 - 1 101 
Klebsiella 3 2 3 4 4 4 4 1 - - 25 
Pseudomonas 1 - 2 4 - 3 1 1 1 - 13 
Proteus sp. - - - - - - 1 2 - - 3 
Cons - 4 2 9 2 2 2 1 - - 22 
Cops - - - 9 - 1 2 - - - 12 
Enterococcus 2 - 4 3 - 1 - - 1 - 11 
Candida - - 1 - 1 2 1 - - 1 6 

 
According to Age-Sex distribution of Patients, Out of 74 
males E. coli was isolated from 34 and Klebsiella 14 and 

out of 119 females E. coli was isolated from 65 and 
Klebsiella 11.(Table 2). 
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Table 3: Resistant pattern of Antibiotic in bacterial isolates from patients with suspected UTI. 
 

Organisms E.coli 
(n=101) 

Klebsiella 
(n=(25) 

Pseudo 
monas 
(n=13) 

Proteus sp. 
(n=3) 

Cons 
(n=22) 

Cops 
(n=12) 

Entero 
Coccus 
(n=11) 

Amikacin/ 
Gentamycin 

12 (12%) 06(24%) 03(23%) 01(33%) NA 01(8%) 0 

Cefuroxime 80(79%) 22(88%) 11(85%) 03(100%) 12(54%) 05(42%) 11(100%) 
Ceftizoxime 71(70%) 20(80%) 10(77%) 02(67%) 15(68%) 05(42%) 11(100%) 
Ceftriaxone 70(69%) 19(76%) 10(77%) 02(67%) 10(45%) 05(42%) 11(100%) 
Ceftazidime + 
clavulanic acid 

33(33%) 11(44%) 05(38%) 01(33%) NA NA NA 

Cefoperazone + 
sulbactam 

22(22%) 11(44%) 04(30%) 01(33%) NA NA NA 

Cefixime 75(74%) 22(88%) 13(100%) 02(67%) 17(77%) 05(42%) 11(100%) 
Vancomycin NA NA NA NA 0 0 0 
Azithromycin NA NA NA NA 13(33%) 04(33%) 09(81%) 
Amoxycillin + 
clavulanic acid 

84(83%) 22(88%) 13(100%) 03(100%) 10(45%) 05(42%) 07(63%) 

Ampicillin + 
Sulbactam 

73(72%) 18(72%) 13(100%) 03(100%) 08(36%) 05(42%) 07(63%) 

Piperacillin + 
tazobactam 

18(18%) 07(28%) 05(38%) 01(33%) NA NA NA 

Ciprofloxacin 63(62%) 14(56%) 07(54%) 01(33%) 08(36%) 01(8%) 08(73%) 
Levofloxacin 51(50 %) 13(52%) 07(54%) 01(33%) 07(32%) 0 08(73%) 
Co trimoxazole 78(77%) 17(68%) 13(100%) 03(100%) 13(33%) 04(33%) 08(73%) 
Linezolid NA NA NA NA 0 0 0 
Aztreonam 61(60%) 19(76%) 10(77%) 02(67%) NA NA NA 
Imipenam 02(2%) 0 0 0 NA NA NA 
Meropenam 02(2%) 0 0 0 NA NA NA 
Nitrofurantoin 04(4%) 06(24%) 13(100%) 03(100%) 03(14%) 0 01(9%) 
Clindamycin NA NA NA NA 11(50%) 0 NA 

 
The overall susceptibility profiles of bacterial isolates are 
shown in Table 3. Amongst gram negative bacilli, amox-
clav and cefuroxime had the highest overall resistance 
followed by Ampicillin -Sulbactam, Cefixime, 
Ceftizoxime, Co trimoxazole whereas other drugs 
showed sensitive pattern. Cephalosporins were most 
resistant drugs in gram positive bacilli followed by 
amox-clav, Azithromycin, Ampicillin- Sulbactam, Co 
trimoxazole, Ciprofloxacin, Levofloxacin, Clindamycin, 
Nitrofurantoin. 
 
DISCUSSION 
 

Urinary tract infection is huge burden on health care due 
to high prevalence of infection in both community and 
nosocomial settings. It is caused by variety of pathogens 
including E. coli, K. pneumoniae and P. aeruginosa. 
Continuous surveillance of antibiotic susceptibility 
patterns of uropathogens at local level is crucial in 
dealing with emerging problems of antibiotic resistance 
and provides assistance in managing effective initial 
therapy.[4] In present study, the prevalence of UTI in 
females is higher than the males which is attributed to 
factors like close proximity of the uretheral meatus to the 
anus, shorter urethra. This finding is consistent with 
other studies done by Jubina Bency et al Prakasam A., 
K.C et al and Azra S. Akram T et al. There was 

significant growth of E.Coli, Klebsiella, Enterococci, 
Staphylococcus and Pseudomonas. Ecoli & Klebsiella 
infections were most common organisms similar to 
Jubina Bency et al. Enterococcus was sensitive to 
Vancomycin & Linezolid. Staphylococcus was sensitive 
to Vancomycin.[6] The pattern of antimicrobial resistance 
of the micro-organisms causing UTIs vary in their 
susceptibility to antimicrobials from place to place and 
from time to time. World wide data shows that there is 
an increasing resistance among UTI pathogens to 
convential drugs. Resistance has emerged even to newer 
more potent antimicrobial agents. 
 
E.coli(52 %) was the most common organism, followed 
by Klebsiella(13%), CoNs(11%), Pseudomonas(7%), 
CoPs(6%), Enterococcus(6%) Candida Sp. (3%) and 
Proteus Sp.(2%). This finding patterns were similar with 
the study of Savitha like E.coli(48.04%), Klebsiella 
species(8.82%) and Proteus spp.(4.90%).  
 
It has been observed that there is slow but persistent 
decrease in the sensitivity of gram negative and gram 
positive bacteria to some quinolones derivative, 
Ampicillin and Sulphonamides which is alarming 
because these antibiotics have been one of the best 
options for treatment of UTI in both outdoor patients and 
hospitalized patients. Other factors which may influence 
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the sensitivity of urinary pathogens includes, routes of 
administration, dosage schedule, choice of antibiotic, 
misuse of antibiotic and condition of patients and self-
medication.[7] 
 
CONCLUSION 
 

In this study, higher prevalence rates of urinary bacterial 
isolates are observed in females the most commonly 
found organisms were E. coli and Klebsiella. There is an 
emerging resistance of commonly isolated bacteria to 
routinely used antibiotics, which can be ascribed to 
inappropriate antibiotic administration. Important 
infecting organisms are found to be the commensals of 
perianal and vaginal regions, emphasizing a need to have 
proper hygienic practices. 
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INTRODUCTION 

Blood stream infection (BSI) remains one of the foremost 
important causes of morbidity and mortality globally. The 
infection may range from self limiting to life threatening 
sepsis.1,2 As case fatality rate is high it requires 
appropriate and immediate antimicrobial therapy. 
Different bacteria were associated with (BSI) from time 
to time at different geographical areas. These bacteria 
play an important role in causing mortality, increasing the 
length of hospital stay and also the health care cost.3 

Drug resistance of these bacteria is an important issue of 
public health concern. Since many studies have reported 

that gram negative and gram positive bacteria are 
associates with these infections which are often drug 
resistant. Empirical antibiotic therapy is initiated in 
almost all cases before the blood culture reports are 
available. Choice of right empirical therapy is important. 
An early blood culture report may help in selection of 
appropriate antibiotics.2,4 

 Minimal time is required to get a blood culture report 
using automated systems. The etiology and antimicrobial 
pattern of (BSI) may vary at different times in the same 
region hence a continuous update is essential for 
epidemiological purpose and also for rational and 
accurate use of antibiotics by clinicians. The present 
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gram positive cocci in 44.87% and yeast in 2.56% samples. Coagulase negative staphylococci and Klebsiella 
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study aimed to determine the etiology and antibiotic 
resistance pattern in blood stream infections.  

METHODS 

Study design 

A retrospective study was conducted from the records of 
automated blood culture (bact alert) and drug 
susceptibility testing (vitek) results in the clinical 
microbiology laboratory from June, 2016 to July, 2018 at 
Ananta institute of medical sciences and research centre, 
Rajsamand. This data includes 377 records of 
hospitalised patients who were admitted to different units 
of hospital during the study period. 

Sampling technique and data collection 

Blood cultures were performed for different age groups 
up to 90 years. Samples were collected by phlebotomist 
from the patients after disinfection of vein puncture site 
with 70% alcohol. 3-4ml of blood was inoculated in 30ml 
BacT/Alert blood culture bottles for paediatrics and 4-
5ml blood was inoculated in 30ml BacT/Alert blood 
culture bottles for adults. These bottles were incubated in 
BacT/Alert automated system. The bottles which showed 
positive signal for growth were removed from the 
automated system and subculture was done on Nutrient 
agar, blood agar and MacConkey’s agar. Smears from the 
colony of different agar plates were prepared and stained 
with Gram stain to identify the growth (i.e. gram positive 
or gram negative bacteria). Then the growth of the 
bacteria was run on VITEK II automated system for 
identification of the organism and Antibiotic Sensitivity. 
If there is no growth of bacteria within five days of 
inoculation of blood sample into BacT/Alert blood 
culture bottle then the sample is considered to be 
negative.  

Data regarding the age, sex, isolate and its antimicrobial 
pattern was collected and statistical analysis of the data 
was done by Chi square test to study the P value using 
social science statistics online software. 

RESULTS 

A total of 377 samples were screened for blood culture 
from hospitalized patients of different units. 20.68% of 
samples were positive for blood stream infections caused 
by different pathogens (Table 1).  

A total of 78 microorganisms were isolated from 377 
samples. Among which gram negative bacilli was 
observed in 52.56%, gram positive cocci in 44.87% and 
yeast in 2.56% samples. The leading isolate among the 
gram positive cocci were CONS (coagulase negative 
staphylococci) and among the gram negative bacilli, 
Klebsiella pneumoniae. Details of each isolate were 
mentioned in Table 1. Only two samples were found to 
be positive for yeast i.e. Candida tropicalis.  

Table 1: Bacteria and yeast isolated from blood 
culture samples. 

                  Isolate Positive % 

Gram 
negative 
bacilli 
(A) 

Acinetobacter baumannii 4 (9.75%) 
Acinetobacter iwoffii 1 (2.44%) 
Burkholderia cepaciae 1 (2.44%) 
Escherichia coli 10 (24.39%) 
Enterobacter cloacae Complex 2 (4.87%) 
Klebsiella pneumoniae 17 (41.46%) 
Pseudomonas aeruginosa 3 (7.31%) 
Spingomonas paucimobilis 1 (2.44%) 
Stenotrophomonas maltophilia 1 (2.44%) 
Serratia marcescenes 1 (2.44%) 

Total   41 (100%) 

Gram 
positive 
cocci 
(B) 

Staphylococcus aureus 3 (8.57%) 
Staphylococcus cohnii# 2 (5.71%) 
Staphylococcus epidermidis# 6 (17.14%) 
Staphylococcus haemolyticus# 4 (11.48%) 
Staphylococcus hominis# 3 (8.57%) 
Staphylococcus lentus# 2 (5.71%) 
Staphylococcus pseudintermedius# 2 (5.71%) 
Enterococcus faecalis 3 (8.57%) 
CONS 10 (28.57%) 

Total  35 (100%) 
Yeast (C) Candida tropicalis 2(100%) 

Total (A+B+C) 
78/377* 
(20.68%) 

*Total number of samples tested, CONS-coagulase negative 
staphylococcus, # CONS 

Isolates were predominant in males (62.82%) as 
compared to females (37.18%) (Table 2). Paediatric 
patients were more (31.57%) exposed to BSI than adult 
and elderly patients (23.52%). Statistical analysis showed 
a P value of 0.03. CONS were the leading pathogens in 
paediatric patients. Klebsiella pneumoniae was the 
leading pathogen among the adult and elderly patients. 
83.3% (65) of samples were culture positive in <24hours, 
15.4% (12) in between 24 <48hours, 1.3% (1) between 
48-72hours. 

Table 2: Sex wise and age wise distribution of positive 
and negative blood culture samples. 

Variable 
Blood culture result 

P value 
Positive Negative Total 

Male 49 191 240 X2=0.03 
P=0.86 Female 29 108 137 

Age   
<5 years 25 58 83 

X2=6.88 
P=0.03 

5 <15 years 5 37 42 
>15 years 48 204 252 

Among the gram-negative isolates, Escherichia coli 
showed 100% sensitivity to colistin and tigecycline, 80% 
to ertapenem. Acinetobacter species showed 80% 
sensitivity to colistin and 70% to amikacin. Enterobacter 
cloacae showed 100% sensitivity to tigecycline, 
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Klebsiella pneumoniae showed 100% sensitivity to 
colistin and 88.3% to tigecycline. Pseudomonas 
aeruginosa showed 66.7% sensitivity to colistin (Table 
3). Among gram positive isolates, CONS showed 93.1% 
sensitivity to linezolid, 89.7% to tigecycline and 86.2% to 
vancomycin. Staphylococcus aureus showed 100% 
sensitivity to oxacillin, gentamicin, linezolid, 
vancomycin, tetracycline and tigecycline. Enterococcus 

faecalis showed 100% sensitivity to gentamicin, linezolid 
and vancomycin (Table 4).  

Very low positivity 1 (2.44%) was observed for 
Spingomonas paucimobilis, Stenotrophomonas 
maltophilia, Burkholderia cepaciae and Serratia 
marcescenes. 

 

Table 3: Antibiotic resistance of gram negative bacilli isolated from blood culture. 

Antimicrobial agent 
Resistance percentage of gram negative bacilli 
Eschericia 
coli (n=10) 

Acinetobacter 
species (n=05) 

Enterobacter 
cloacae (n=02) 

Klebsiella 
pneumoniae (n=17) 

Pseudomonas 
aeruginosa (n=03) 

Ampicillin 100 100 NT 100 NT 
Amoxicillin/clavulanate 80 100 100 94.1 NT 
Piperacillin/tazobactam 80 80 100 94.1 66.6 
Cefuroxime 100 100 100 100 NT 
Cefuroxime axetil 100 100 100 100 NT 
Ceftriaxone 100 80 100 100 NT 
Cefaperazone/sulbactum 70 80 100 94.1 100 
Ertapenem 20 NT NT NT NT 
Cefepime 70 80 100 100 100 
Imipenem 50 70 100 35.3 66.6 
Meropenem 60 70 100 58.8 66.6 
Amikacin 30 30 100 88.2 66.6 
Gentamicin 30 80 100 100 66.6 
Nalidixic acid 80 80 100 82.3 NT 
Ciprofloxacin 80 80 100 82.3 66.6 
Tigecycline 0 60 0 11.7 100 
Trimethoprim/ 
sulphamethoxazole 

60 80 100 52.9 NT 

Colistin 0 20 NT 0 33.3 
NT - Not Tested 

Table 4: Antibiotic resistance of gram-positive cocci isolated from blood culture. 

Antimicrobial agent 
Resistance percentage of gram-positive cocci 
Cons* (n=29) Staphylococcus aureus (n=03) Enterococcus faecalis (n=03) 

Benzylpenicillin 96.5 100 100 
Oxacillin 82.7 0 100 
Gentamicin 31.3 0 0 
Ciprofloxacin 65.5 33.3 50 
Levofloxacin 65.5 33.3 50 
Erythromycon 89.6 66.6 100 
Linezolid 6.9 0 0 
Clindamycin 86.2 66.6 100 
Tecoplanin 27.5 80 50 
Vancomycin 13.8 0 0 
Tetracycline 27.6 0 50 
Tigecycline 10.3 0 100 
Trimethoprim 51.7 66.6 50 
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DISCUSSION 

The overall frequency of blood culture isolates in present 
study was (20.68%). This is comparable with studies 
conducted in India by Pal et al, 2016 (22.3%) and Gill et 
al, 2016 (24.8%).5,4 However, some studies have reported 
high frequency of bacterial pathogens from blood 
cultures (24.2%-37.1%).6,7 This may be due to use of 
different blood culture systems, different sample size, 
variations in study design and protocols, different 
geographical locations, variations in causative agents and 
the policies adopted for infection control between 
countries. Incidence of gram negative bacilli (GNB) was 
52.56% and gram positive cocci (GPC) were 44.87%. 
Similar findings with high frequency of GNB as 
compared to GPC were previously reported by an Indian 
study.8 

In our study, coagulase negative staphylococcus was the 
leading blood culture isolates (37.1%). Similar results 
were reported from India (61%) and globally (42%).9,10 
They often occur as skin contaminants during the 
collection of blood. Cross infections in ICU'S with 
multidrug resistant CONS can be prevented by use of 
appropriate antimicrobial agents. There is a need for 
differentiation between true pathogen and contaminant 
which can be achieved by correlating clinically the blood 
culture isolate and time taken for positivity of CONS.11 
Among the GPC group CONS showed high frequency of 
antimicrobial resistance as compared to others (Table 4). 
Staphylococcus aureus was 100% sensitivite to oxacillin, 
gentamicin, linezolid, vancomycin, tetracycline and 
tigecycline. Similarly, an earlier study reported 100% 
sensitivity to linezolid and vancomycin.8 

Enterococcus faecalis was observed in (8.5%) of gram 
positive cocci. Similar findings (8.4%) were reported by 
an earlier Indian study.11 It is a normal flora of female 
genitourinary tract and gastrointestinal tract. Though 
vancomycin resistance was reported since a decade, in the 
present study no resistance to vancomycin was observed 
for Enterococcus faecalis. This may be due to differences 
in the circulating strains. However, an earlier study from 
north India reported 23% of vancomycin rersistant 
enterococci.11 

Gram negative bacteria accounted for more than fifty 
percent among the total isolates of the blood culture. This 
is consistent with an earlier study, though there is 
difference in the range of isolates.1 Among the non 
fermenters, Acinetobacter species and psuedomonas 
aeruginosa showed high level resistance to 
cephalosporins and carbapenems. There is increase in the 
trend of carbapenem resistance to Acinetobacter 
species.11 This may be because of extensive use of these 
antimicrobials. The overall antimicrobial resistance of 
gram negative bacteria and gram positive bacteria varied 
from 0% to 100% in our study. This is different when 
compared to a previous study which reported a higher 
resistance in gram negative bacteria (20-100%) as 

compared to gram positive bacteria (23.5%-58.8%).12 
Among the Klebsiella pneumoniae isolates high level 
sensitivity was shown by colistin 100% followed by 
tigecycline 88.3%, imipenem 64.7% and meropenem 
41.2%. Singh et al, 2014 reported 100% and 71.4% 
sensitivity for imipenem and meropenem respectively 
each.8 Eschericia coli showed high level sensitivity to 
colistin and tigecycline 100%, followed by ertapenem 
80%, amikacin and gentamicin 70%. The sensitivity of 
gentamicin in our study was much higher as compared to 
an earlier Indian study 35%.13 

Differences in antimicrobial resistant pattern in different 
studies may be due to circulation of different strains in 
different regions at different times. 

Among the yeast isolates Candida tropicalis was isolated 
in two blood culture samples. Both the isolates were 
100% sensitive to fluconozole, voriconazole, caspofungi, 
micafungin, amphotericin-B, and flucytosin. However, 
studies from different parts of India reported the 
emergence of nonalbicans Candida and resistant to 
widely used antifungal agents.14,15 

CONCLUSION 

Coagulase negative staphylococcus and Klebsiella 
pneumoniae were the predominant isolates of the study. 
High level multidrug resistance was observed in both 
GPC and GNB. Tigecycline and colistin remains the 
choice of antibiotics for gram-negative bacilli. 
Gentamicin, linezolid, vancomycin and tigecycline are 
the choice of antibiotics for gram positive cocci. Good 
antibiotic policy and strict hospital infection control 
measures may help to curb the emergence of multidrug 
resistant pathogens. There is a need for continuous 
monitoring and updating the BSI isolates and their 
antimicrobial patterns for an early effective approach to 
treatment. 
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INTRODUCTION
Candida species particularly Candida albicans remains the most 

1,2common cause of supercial and deep fungal infections worldwide .  
But an increase in the prevalence  of Non albicans Candida (NAC) 
during the last few decades is a matter of concern for various 
laboratories, as NAC show less susceptibility to commonly used 

3-5antifungal agents particularly azoles ie  uconazole . Thus species 
identication of  Candida isolates have become very necessary for 
providing effective antifungal therapy, which will in turn prevent the 

6emergence of drug resistance and also nosocomial infection .
          
A large variety of techniques from conventional to molecular methods 

4,5are available for yeast identication . Routinely used conventional 
methods like gram staining of smear, germ tube test, colony 
morphology on Sabouraud's dextrose agar, urease test, growth on corn 

0meal agar, sugar fermentation  and assimilation test, growth at 45 C are 
labour intensive, cumbersome and time consuming ie may take 3-4 

7days .
        
Now a days, newer methods like several chromogenic media, 
BiGGYagar system, API system, Vitek 2ID system and molecular 
methods, have been developed for rapid identication of Candida 

8-`10species . HiCrome  Candida agar is one of the selective and differential 
chromogenic media manufactured  by Himedia, Mumbia, India. This me-
dia contain chromogenic substrates that react with enzymes secreted by 
microorganisms producing colonies with various pigmentation. These 
enzymes are species specic, allowing organisms to be identied to the 

11species level by their colour and colony characteristics . They are used 
for rapid isolation and identication of candida species directly from 
clinical samples and also where multiple yeast species are present in the 
sample. On these media results are obtained in less  time ie within 48hrs, 
can be easily interpreted and  is also cost effective as compared to  other 
newer methods  like API system, Vitek 2ID system and molecular 

 12-15methods which are expensive .
  
As  many tests from conventional to molecular methods are available, 
clinical microbiological laboratories are facing an important challenge 
regarding selection of method that is cost effective, accurate, easily 
interpreted and also rapid for identication of Candida, which inturn is 
of great importance for clinicians of our hospital  to select appropriate 
prophylactic and therapeutic antifungal drug. Keeping the above point 
in view, the present study aimed at species identication of Candida  
isolated from various clinical specimens and also to evaluate the 
usefulness of HiCrome Candida differential agar as compared to 
routine conventional method for speciation of Candida.

MATERIAL AND METHOD
Study design and setting – A prospective study was carried out in the 

department of Microbiology, NIMS Medical College and Hospital, 
Jaipur (Rajasthan) from January 2017 to May 2017. A total of 50 non 
repetitive clinical isolates of Candida obtained from various clinical 
samples, which were received from different Wards, ICUs and OPDs 
of the hospital and were submitted to microbiology laboratory with all 
aseptic precautions were included in the study.

7Specimen processing 
1. Direct examination of sample- Direct microscopic examination by 
10% KOH mount and Gram staining reveals presence of oval budding 

7yeast cells with / without pseudohyphae .

2. Culture – All the clinical samples were inoculated on to Blood agar 
and SDA , both were  incubated at 37C for 48-72 hrs. All the samples 
which showed growth were identied by colony characteristics and by 
gram staining. Once the conformation of colonies was done, they were 

7further speciated .

3. Speciation of candida isolates (Fig 1-8)
(a) Standard conventional  method - Candida isolates were further 
speciated by standard method which includes germ tube test, growth 

7pattern on  Corn Meal agar , sugar fermentation and assimilation test .

(b) Growth on chromogenic agar – Isolated Candida species were 
also inoculated on to the chromogenic media (HiCrome Candida 
differential agar (M1297A); Himedia, Mumbia, India.) Inoculated 

0plate was incubated at 37 C for 24 hours. These plates were further 
incubated for 48 hrs to get better well developed colored colonies. The 
color of the colony was interpretated as per color code provided on 
chromogenic media (Table 1) by two observer to avoid subjective 

11variation . All the isolates with doubtful morphology were considered 
unidentied and excluded from the study. 

RESULT
In the present study, a total of 51 (4.5%) Candida species were isolated 
from 1113 clinical specimens. In our study conventional method was 
considered gold standard method for speciation. Out of 51 Candida 
isolates, most common isolated species was Non-albicans Candida ie 
28 (55%) followed by Candida albicans ie 23 (45%) (Fig 4). Out of 28 
Non-albicans Candida, C.tropicalis was  most frequently isolated  
(33%) followed by C.krusei (18%), C.parasilosis (4%) (Fig 9). 

These 51 strains were also identied using Hicrome Candida 
differential agar. 49 Candida species which were  correctly identied 
by Hicrome Candida agar except 2 species of C.parasilosis  (identied 
by conventional method) which were identied as C. glabrata by 
Hicrome Candida agar (Fig 10).  100% sensitivity and specicity was  
observed for Candida albicans, Candida tropicalis, Candida krusei. 0% 
sensitivity  and100% specicity for Candida parasilosis (Table 2).
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ABSTRACT
Candida albicans remains the most frequently isolated species, but an increase in the prevalence of Non-albicans candida is a matter of concern for 

1-3various laboratories, as NAC show less susceptibility to antifungal agents particularly azoles . Routinely used conventional methods are 
cumbersome and time consuming. Hence the present study aimed at species identication of candida isolated from various clinical specimens and 
also to evaluate the usefulness of HiCrome Candida differential agar as compared to routine conventional method for speciation of candida. A total 
of 51 non repetitive clinical isolates of Candida  were obtained from various clinical samples. Candida albicans was the major species accounting 
for 23 (45.10%) of the total isolates. Non albicans Candida constituted 17 (33.33%) of C. tropicalis, 9 (17.64%) of C. krusei and 2 (3.92%) of C. 
parasilosis. 49 Candida species which were  correctly identied by HiCrome Candida agar except 2 species of C.parasilosis  (identied by 
conventional method) which were identied as C. glabrata by Hicrome Candida agar.
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DISCUSSION
In the present study, out of 51 Candida isolates, 23(45.1%) were 
identied as C. albicans and 28 (54.9%) were NAC species. Our study 
showed that Non albicans Candida were isolated at higher rate (54.9%) 
than C. albicans (45.1%), which was in agreement with the studies 

17 19conducted by Saroj Golia et al  and N.Pahwa et al  who also showed 
the Non albicans Candida incidence (64% and 58% respectively) to be 
higher than that of C. albicans . This change in pattern has been partly 
attributed to increased immune suppression resulting in higher number 
of susceptibility in immunocompromised patients and also due to the 

 prophylactic use of antifungal agents in critically ill patients.
Hospitalization (especially in ICU), placement of central venous 
catheters and the other indwelling devices, previous antimicrobial 
therapies have played signicant role in this changing pattern of 

22,23Candidiasis .
                            
In our study, the most frequently isolated species was C. albicans in 
45.1% of the infections, followed by C. tropicalis 33.3%, C. krusei 
17.6% and C. glabrata 3.92% respectively. Hence C. tropicalis (33.3%) 
was the second most common species reported in the present study. 
This nding was comparable with other workers like  L.Sumitra Devi 

18 20et al.  (22.9%), Divya Dadhich et al.  (26.4%), and Khan and Bobade 
21O, et al.  (21%) [table3].

In the present study, HiCrome agar showed 100% sensitivity and 100%  
specicity for  C. albicans, C.tropicalis and C. krusei. Our study agrees 

20with that of the studies conducted by  D. Dadhich et al  and Nayak et 
24al .,who also showed cent percent sensitivity and specicity to these 

Candida species when compared with conventional method.

In our study low sensitivity was reported for C. parasilosis which 
11 correlates well with the study conducted by tha of  Baradkar et al .

 
These values are in contrast to the study conducted by various other 

24,25scientists . As both the species of C.parasilosis showed characteristic 
morphology on corn meal agar. Hence  a combination of HiCrome and 
Corn meal agar can identify this Candida species with in 48 hours of 
culture.

CONCLUSION
On completion of this study it is concluded that Non- albicans Candida 
which was earlier considered to be non-pathogenic has emerged as 
important pathogen. It can no longer be discarded as a lab contaminant. 
Hence speciation of Candida species is of utmost importance in the 
present clinical scenario.
                            
Speciation of Candida using conventional methods is quite 
cumbersome and time consuming. Therefore species level 
identication using HiCrome Candida agar medium is advocated. The 
advantages of HiCrome Candida agar is that it is easy to prepare i.e. 
boiling and dispensing in petri plates. It is technically simple and cost 
effective compared to technically demanding and time consuming 
conventional methods. It also facilitates identication of two or more 
different species present in a single clinical sample as is seen in our 
study. As a result it can be concluded that the use of HiCrome agar 
Candida is an easy reliable method for presumptive identication of 
most of the Candida species Furthermore, the species level 
identication of the Candida isolates along with their antifungal 
susceptibility patterns can greatly inuence the treatment options for 
the clinician and may have an impact on the patient care.

Table 1: Colour of different Candida species on Hicrome agar 

Table 2: Sensitivity and specificity of HiChrom agar for 
identification of various Candida spp.  

Table- 3 Candida species isolated in various studies

Fig 1 –Microscopic appearance of various Candida species on 
Corn meal agar 
(a) C. albicans  - elongated pseudohyphal cells with terminal 
chlamydospores.
(b) C. tropicalis – blastoconidia formed along the abundant long 
branching pseudohyphal cells.
 (c) C. krusei -  chains of blastoconidia extend from the junction of 
pseudohypal cells.
(d) C. parasilosis -  blastoconidia occur singly, in clusters and in short 
chains along the pseudohyphae.

Fig 2  Differentiation of various species of Candida on HiCrome 
agar
(a) C. albicans  (b) C. tropicalis  (c) C. krusei(d) C. parasilosis

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

Species Color of the colony
C. albicans Light-green
C. dubliniensis Dark-green
C. glabrata Cream to white
C. krusei Pink, fuzzy
C. parapsilosis White to Cream 
C. tropicalis Blue to purple

Candida spp No.of 
Candida spp. 
identified by 
conventional 

method

No.of 
Candida spp. 

identified 
using 

HiCrome agar

Sensitivity 
of 

HiCrome 
agar

Specificity 
of 

HiCrome 
agar

 C. albicans 23 23 100% 100%

C. tropicalis 17 17 100% 100%

C. krusei 9 9 100% 100%
C. parasilosis 2 0 0 100%

S. 
No.

Author Year, Place C. 
albicans

C. 
tropicalis

C. 
Krusei

1 16Badiee P Iran, 2011 48% 1.7% 16.1%
2 17Saroj Golia Karnataka, 2013 35.71% 26.78% 4.46%

3  L. Sumitra 
18Devi

Haryana, 2014 51.6% 25% 16.6%

4 19N Pahwa Indore, 2014 42.2% 22.4% 3.4%
5 Divya 

20Dadhich
Kota, 2016 54% 22% 6%

6 Present Study Jaipur, 2017 45.1% 33.3% 17.6%

(A)                           (B)

(C)                           (D)

(A)                           (B)

(C)                           (D)
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Figure 9 : Isolation of different species of Candida  by 
Conventional methods

Figure 10 Isolation of  different Candida species on HiCrome agar
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Abstract: With the increasing incidence of Methicillin Resistant Staphylococcus Aureus(MRSA), Vancomycin 
Intermediate Staphylococcus Aureus(VISA) & Vancomycin Resistant Staphylococcus Aureus (VRSA) strains 
now a days. The study was conducted to find out the magnitude of vancomycin resistance  in  both MRSA and 
MSSA and antibiotic susceptibility pattern of those isolates in a tertiary care hospital, Jaipur between January 
2017 to June 2018.In this cross sectional study,287 Staphylococcus aureus were isolated and identified from 
various clinical specimens collected from different departments of the hospital.Among these 287 strains,146 
were found to be MRSA and 141 MSSA. Subsequently ,the antimicrobial susceptibility  test was performed by 
Kirby Bauer disc diffusion method as per CLSI guidelines. All strains found resistant to vancomycin by disc 
diffusion method were again grown on BHI-VSA(Brain heart infusion-Vancomycin screen agar) and also 
recruited  to E- Test for confirmation of resistance. Minimum Inhibitory Concentration (MIC) of ≤2 were 

considered as VSSA,4-8 as VISA.MIC of ≥16 as VRSA. Vancomycin resistance was seen in 9 isolates of S. 
aureus by disc diffusion method. Among them neither was found to  be VISA nor VRSA when confirmed with E-
Test with all having MIC  <2 .Though there was no incidence of VRSA but MIC of 1.5µg/ml in our study rang 
an alarm to the infection control committee of this tertiary care hospital. 
Keywords: MIC, S.aureus, VISA, VRSA, Vancomycin Screen Agar 
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I. Introduction 

 Staphylococcus aureus is one of the most notorious and important human pathogen that has long been 
recognized for its ability to cause serious and invasive diseases. Staphylococcus aureus is the most pathogenic 
member of Staphylococcus genus. This microbe is ubiquitous in nature which resides in the human as a 
commensally. Some of the commoner infection caused by Staph. aureus include Pyogenic infection (eg. 
Folliculitis impetigo, breast abscess, post operative wound infection, osteomylitis, septic arthritis, 
bronchopneumonia, lungs abscess, empyema). Disseminated infection such as Septicemia. Toxic shock 
syndrome (TSS), staphylococcal scalded skin syndrome(SSSS), staphylococcal food poisoning.[1] A wide range 
of antibiotics are used to treat the staphylococcal infections including penicillin, cephalosporin, macrolide, 
fluroquinolone and glycopeptide group of antibiotics.[3] In early 90s,the major treatment available to combat this 
organism was Penicillin and all isolates were sensitive to penicillin. In the 1960s, a new semisynthetic 
penicillinase-resistant antimicrobial drugs methicillin (formerly named as celbenine) and oxacillin were 
developed to treat staphylococcal infections caused by β-lactamase-production.[4] But at present, some S. aureus 
strains also show resistant to methicillin.[2] 

 Methicillin-resistant Staphylococcus aureus (MRSA)[5] has been recognized as one of the major 
pathogens in both hospital and community settings. The first case of MRSA was isolated way back in 
1961.Since then, there has been an escalating rate of infections caused by MRSA worldwide resulting in 
increased mortality and morbidity statistics. In India, the prevalence of nosocomial infections caused by MRSA 
varies between 20 and 40%.Vancomycin, a glycopeptides antibiotics had been considered to be the  
“gold standard antibiotic” and the drug of choice over the last 3 decades[6]  
 Apart from vancomycin ,other effective drugs as linezolid and teticolanin are also widely used. 
Injudicious and infrequent use of vancomycin even in methicillin sensitive Staphylococcal infection has resulted 
in emergence of the strains with higher vancomycin MIC.[7] At present few vancomycin resistant S.aureus 
strains have been reported. Initially in early twenties,only VISA (Vancomycin intermediate S. aureus) strains 
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were reported by CDC but even now in India, there is emergence of S.aureus strain with higher vancomycin 
MIC. 
 This higher vancomycin MIC has been attributed by increased thickness of cell wall as in case of 
Vancomycin Intermediate Staphylococcus aureus.[8] Vancomycin resistance is acquired by mutation and 
thickening of cell wall due to accumulation of excess amounts of peptidoglycan.[9] 

 Keeping the above points in view and also that documented reports of VISA and VRSA in India 
including Rajasthan are very few ,the present study was planned to find out the prevalence of vancomycin 
intermediate Staphylococcus aureus and vancomycin resistant staphylococcus aureus  among isolates of 
Staphylococcus aureus   in various clinical specimens along with their antibiotic sensitivity pattern so as to 
guide the clinicians of our hospital to select appropriate antimicrobial agents and also to make them aware ,that 
if inappropriate use of vancomycin is continued it may lead to impending public health disaster. There fore the 
present study is designed to find out the prevalence of vancomycin intermediate and resistant Staphylococcus 
aureus in clinical specimen and to determine the antibiotic susceptibility pattern of vancomycin intermediate and 
resistant Staphylococcus aureus and to measure the MIC values of vancomycin intermediate and resistant 
Staphylococcus aureus by E-test. 
 

II. Material And Methods 
 The present study was conducted in the Department of Microbiology, NIMS Jaipur during the year 
2017-2018. A total of 287 non- duplicate Staphylococcus. aureus isolates from various clinical specimens [pus, 
wound or vaginal swabs, blood, body fluids (csf, pleural fluid, ascitic fluid) urine, sputum, ET secretion etc. 
were included in the study. Isolates from both in-patients and out-patients were considered. Institutional Ethical 
clearance was obtained. Data regarding age, sex, etc was obtained from the requisition form submitted to 
microbiology Department, NIMS, Jaipur. 
 
2.1 Isolation & Identification, of Staphylococcus aureus[10,11] 

 Smears were prepared from pus, wound swab, sediments of body fluids and respiratory samples, 
stained by Gram staining and examined for presence of inflammatory cells, epithelial cells and the type of 
microbial flora. As soon the samples received in the laboratory, Streak culture method was employed for sample 
inoculation on Blood agar, Nutrient agar. Culture plates were incubated at 37o C aerobically for 24-48 hours 
.Plates were observed for typical colony characteristics of Staphylococcus aureus on Blood agar (β haemolysis) 

and Nutrient agar (yellow pigment).For plates with mixed culture growth, sub culture was done on blood agar 
and incubated for 18-24 hours aerobically at 37oC. Sub culture was also done for Staphylococci colonies more 
than 48 hours old, where ever required. Gram's staining was performed from representative colonies, and 
observed for  Gram positive cocci in clusters, under oil immersion microscope.  Catalase test was performed 
from Nutrient agar plate. This test is positive for Staphylococcus aureus and differentiates from Streptococci. 
Slide coagulase test was employed to detect presence of clumping. factor (bound coagulase) which was 
indicated by prompt clumping in positive isolates. Irrespective of result of slide coagulase test, tube coagulase 
test was done for presence of coagulase enzyme (Free coagulase). Staphylococcus aureus is positive. For all 
Staphylococcus aureus strains mannitol fermentation was observed on Mannitol salt agar. 
 
2.2 Antibiotic Sensitivity testing of Staphylococcus aureus[12]  
 Antibiotic susceptibility to a panel of drugs was tested using (Modified Kirby  Bauer's method. 
Antibiotic discs procured commercially [Hi-media Laboratories, Mumbai] and were placed on inoculated MHA  
plates using forceps. Plates were incubated at 35±2PC for 18-24 hours. Zone of inhibition of all the antibiotics 
were measured with scale in reflected light against a black background, to the nearest mm. Interpretation was 
done according to the guidelines of Clinical Laboratory Standards Institute (2012). All Staphylococcus aureus 
isolates were subjected to predetermined panel of antibiotics which includes cefoxitin[30ug], Penicillin 
[10µgm], Cotrimoxazole [1.5/23.75µgm],  Erythromycin[15µgm ],  Ciprofloxacin [5µgm], Clindamycin [2 µgm], 
Gentamycin [10 µgm], Levofloxacin [5 µgm], Tetracycline [30 µgm],  Vancomycin [30 µgm].  Staphylococcus 
aureus ATCC 25923 was used as control. Cefoxitin disc (30 µgm) was used along with other antibiotics, to 
detect methicillin resistant isolates as it is a potent inducer of mec A gene mediated resistance[12].  
 
2.3 Detection of Vancomycin resistance  
 Following 3 methods were used and comparison between modified Kirby -Bauer disc diffusion method 
using 30µg Vancomycin disc and BHI vancomycin screen agar (6 µg/ml) was done keeping in view E-test as 
gold standard for detection of vancomycin resistance.  
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2.3.1 Disc diffusion by Modified Kirby Bauer's Method[13] 
 It was performed using Vancomycin 30p.g disc. The diameter of-zone of inhibition was measured and 
interpreted according to CLSI guidelines 2007 [13]. B.BHI vancomycin screen agar[12] BHI-VSA (Hi-Media, 
India) plates containing 6m/m1 vancomycin were prepared. Inoculum suspensions were prepared by selecting 
colonies from subcultured colonies on nutrient agar plates. The colonies were transferred to sterile saline to 
produce a suspension that matches the turbidity of a 0.5 McFarland standard. Using a micropipette, spot of 10-
µL drop onto agar surface was done and were incubated aerobically at 35±2°Cfor 24 hrs [14]. Any growth is 
examined carefully with transmitted light.  
 
2.3.2 Determination of Minimum Inhibitory Concentration (MIC) values[15] 
 The MIC value of vancomycin was determined by E-test [Epsilometer-test]. Inoculum suspensions 
were prepared by selecting colonies from overnight growth on nutrient agar plates. The colonies were 
transferred to sterile saline to produce a suspension that matches the turbidity of a 0.5 McFarland standard and a 
lawn culture was prepared by pouring the growth suspension on the surface of the BHI agar plate. After drying 
the surface for half an hour, the E-strips were placed over the surface and incubated over night at 35°C.The 
plates were read only when sufficient growth was seen and the MIC values were recorded where the ellipse 
intersects the MIC scale on the strip. If the ellipse intersects the strip in between 2 dilutions MIC was recorded as 
the value which is nearest to the intersection. For classifying isolates of Staphylococcus aureus with reduced 
susceptibility to vancomycin based on the laboratory breakpoint published by the clinical and laboratory 
standards institute [CLSI guidelines][12] 
Vancomycin sensitive Staphylococcus aureus [VSSA]: ≤2 µg/ml.  
Vancomycin intermediate Staphylococcus aureus [VISA]: 4-8 µg/ml.  
Vancomycin resistant Staphylococcus aureus [VRSA]: ≥16 µg/ml.  
 

III. Observation And Results 
 During the study period, a total of 287 non duplicate Staphylococcus aureus isolates were obtained 
from variation clinical specimens. Methicillin resistance was detected in 146 (51%) of the total isolates. Isolates 
that were sensitive to methicillin were 141 (49%) in 287strains.  
 

 
Fig. 1: Prevalence of MRSA and MSSA in total of 287 Staphylococcus aureus isolates 

 
3.1 Vancomycin Resistance  
Three phenotypic methods employed in detection of Vancomycin resistance,  
 
3.1.1 Disc Diffusion method  
In a total of 287 S.aureus stains, 9 (3%) isolates had shown resistance towards Vancomycin in Disc diffusion.  
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3.1.2 BHI Vancomycin screen agar (6 ugtn/ ml)  
 None of the isolates grew on So no resistance is.reported by this method.  
 
3.1.3 Epsilometer [E-testl for Vancomycin  
 It was considered as Gold Standard. MIC values of all the 287 isolates fall in between range of≤ 2µg 

/ml, which is category of sensitive. All of the 9 isolates, which were resistant by Vancomycin disc diffusion, are 
in range of sensitive MIC. 
 

Table No 1: Detection of Vancomycin resistance by different phenotypic methods 
Methods  VISA VRSA VSSA Total 
Vancomycin disc diffusion (30 ug/disc) NA 9 278 287 
Vancomycin Screen Agar(6ug/ml) 00 00 287 287 
Vancomycin E Test 00 00 287 287 

 

 
Fig. 2: Detection of Vancomycin resistance by different phenotypic methods 

 
Table No 2: Distribution of the cases according to MIC Values (ugm/ml) against vancomycin 

MIC Values (ugm/ml) 
Total 

No % 
0-0.5 169 58.89 
>0.5-1 112 39.02 
>1-1.5 6 2.09 
 Total 287 100.00 

 

 
Fig.3: Distribution of the cases according to MIC Values (ugm/ml) against vancomycin 
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3.2 Antibiogram  
 All 287 Staphylococcus aureus strains were tested for antibiotic susceptibility pattern against a panel of 
predefined antibiotics, which was described earlier.  
 
 Staphylococcus aureus showed 88% resistance to Pencillin G, followed by 51% resistance to Cefoxitin, 
43% each to Co-trimaxazole and Erythromycin, 66% to Ciprofloxacin, 31% to Clindamycin, 16% to 
Gentarnycin and 28% to Levofloxacin and 3% each for both Tetracycline and Vancomycin. 
 

IV. Discussion 
 Staphylococcus aureus is a major human pathogen and is one of the commonest causative agent of 
Community and Hospital acquired infections[11]. The treatment of Staphylococcus aureus infection has become 
problematic because of emergence of resistance to Penicillin, Methicillin, Vancomycin and many other 
antibiotics, by acquiring several resistance mechanisms. Increased antimicrobial resistance for such an organism 
is, therefore a cause of concern.  
 In the past few decades MRSA has emerged as an important nosocomial pathogen worldwide. In India, 
prevalence rate varies from 30-85% in different parts and has now become endemic.[16,17,18] A multicentric study 
done in India involving 17 tertiary care Hospitals reported MRSA prevalence of 41% in 2008-2009.  
 MRSA is of serious therapeutic, concern not only due to its resistance to Methicillin, but also because 
of resistance to many other antimicrobials that are used on regular basis in Hospitals. Therefore, the most 
reliable and sustained therapeutic agerit against methicillin-resiStant Staphylococcus aureus (MRSA) strains is 
Vancomycin[19]. There is still controversy in clinicians regarding the outcome of Vancomycin treatment in 
MRSA. Increasing prevalence of MRSA, lead to the extensive use of vancomycin. This inturn lead to the 
decreased susceptibility to Vancomycin all over the World including India, this was soon followed by strains of 
Staphylococcus aureus that were totally resistant to vancomycin[20,21]. Such resistance resulted in serious clinical 
and public health consequences because currently few licenced alternatives are available. to treat vancomycin 
resistant Staphylococcus aureus infections.  
 Thus the present study was undertaken to  determine the current status of Vancomycin susceptibility in 
our Hospital setup. to compare the Vancomycin disc diffusion test with BHI- VSA [6µgm/ml] for detecting 
Vanomycin resistance considering E-Test as gold standard and also to determine the antibiotic susceptibility 
pattern of these isolates.  
 In the present study a total of 287 non-duplicate staphylococcus strains were isolated from various 
clinical specimens. Among all these samples highest isolation was from pus 175 (61%). Harcharan Singh et al in 
Udaipur (65%)[22], Manu Chaudhary et al in H.P (63%)[23] and Ankur Goyal et at in Agra (66,03%) [24], also 
reported the highest isolation of Staphylococcus. aureus from pus.  
 In our study 146 (51%) isolates turned out to be MRSA and 141 (49%) as MSSA. from a total of 287 
Staphylococcus aureus strains. The prevalence rate of MRSA in our institute is 51%, which is similar to the 
studies conducted by S.Vidhani and P.L. Mehndiratta et al in 2001[25] showing a prevalence rate of 51.6% and 
almost comparable -to the study conducted by Majumdar et al in 2001[26] and Assadullah et al in 2003[27] 
showing 52.9% prevalence rate. The higher rate in their studies may been attributed to the fact that the studies 
were conducted at a tertiary care multispecialty center with more and more patients coming from periphery and 
small nursing homes, where injudious use of antibiotics and inadequate infection control policies are prevalent.  
 In the present study, maximum MRSA were isolated from pus 89(61%), followed by blood 22(15%), 
respiratory secretions 15(10%), Swabs and body fluids 7(5%) each and least from Urine 6 (4%). This pattern 
correlates with studies conducted by Vidya Pai et al in 2010[28] and Nitish Kumar Sharma et al 2013[18]. This is 
due to the reason that Staphylococcus aureus accounts for most of the skin and soft tissue infections, septicemia 
and also respiratory tract infection.  
 Comparatively MRSA prevalence was more in males. (71%) than in females (29%) in our study: 
Similar findings was also reported by Rao BN et al[29] and Abhishek Mewar et al[30]. The increased rate of 
MRSA infections among males could be due to their more outdoor activities, inturn exposing them to 
contaminated environment and also compared to females, accidental injuries are more common among men.  
 Most of the MRSA strains were isolated from 21-30 yrs of age group (ie 23.69%) and in 31-40yrs (ie 
17.77%), indicating MRSA infection is more common in working and old age group. The reason for this may be 
that younger age group are more involved in outdoor activities inturn exposing them to contaminated 
environment and in older age group it may be due to waning immunity, hormonal abnormalities and co-morbid 
conditions. Similar pattern of affected age group. was also reported by Ankur Goyal et al in 2013[24].  
 In the present study all 287 Staphylococcus aureus strains were screened for vancomycin resistance by 
Vancomycin disc diffusion method [30g/disc] and BHI-Vancomycin screen agar [6µg/ml]. These were further 
confirmed by Vancomycin E-test. All 287 Staphylococcus aureus isolates had MIC values ≤ 2µg/ml, hence all 
were sensitive to Vancomycin and were labeled as VSSA according to the CLSI guidelines 2012[12]. Among 
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these 169(59%) isolates had MIC of < 0.5µg/ml, 112[39%] had MIC of >0.5 -1 µg /ml. Only 6[2%] had MIC of 
>1-1.5 µg /m1 and none of the isolates had MIC values of >1.5 µg /ml.  
 In our study no VISA. and VRSA found. This may be due to the fact that the community acquired 
MRSA (CA-MRSA) unlike the hospital acquired MRSA (HA-MRSA) are known to be sensitive to drugs other 
than vancomycin. Because of its. high cost, vancomycin may not be in use in the peripheral rural setups, thus 
decreasing the selection pressure for vancomycin resistance[31].  
 The current study only indicates the tip of iceberg. More and more studies should be undertaken in 
future to 'monitor the emergence of resistance to these. antibiotics. This also necessitates to find out better 
treatment policies and also to use cheaper and effective alternative anti - MRSA drugs so as to reduce the 
antibiotic pressure on vancomycin. Also clinicians should continue to exercise caution in their use of 
vancomycin in order to preserve this useful antibiotic and prolong its therapeutic usefulness. 
 

V. Conclusion 
 To conclude, the result of our present study indicated high antibiotic resistance  in commonly used 
antibiotics by MRSA isolates. The increased use of vancomycin  drug has worsened the sensitivity.  
 We should undertake more and more such studies in future to fight against rising menace of antibiotic 
resistance, Also more research should be done to find better treatment policies, effective and cheaper alternative 
antibiotics in developing countries like ours. Even the clinical microbiology laboratories must ensure using 
detection methods with good sensitivity and specificity. We should also undertake more studies to find out the 
accurate screening method for VISA and VRSA. The findings of the studies should be shared with hospital 
infection control committee to help in the formulation of infection control polices and also antibiotic policies. So 
that the primary care givers can use antibiotics rationally.  
 However, S. aureus with reduced susceptibility was not observed in the present study. So, as a 
precautionary measure before starting the patient on vancomycin, the clinicians should seek the help of Clinical 
Microbiologist to determine the MIC of such strains so that emergence of vancomycin resistance can be 
prevented. All the laboratories should routinely test the MIC of vancomycin for all Staphylococcus aureus 
infection for appropriate treatment of patients and also for implementation of infection control. 
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Abstract 
The changing epidemiology from Candida albicans to Non-albicans Candida along with 
increasing antifungal resistance is a matter of great concern in health care settings. The studies 
on Candida have largely been carried out by the morphological identification but to the best of 
my knowledge very little work has been done in Rajasthan to find out antifungal susceptibility 
pattern of Candida species. Keeping in view the above facts, this study was undertaken for 
identification and evaluation of antifungal susceptibility pattern of Candida species isolated 
from various clinical samples in a tertiary care hospital, Jaipur. A total of 51 candida species 
were isolated during a period from Jan 2017- May 2017 and identified by standard 
microbiological procedures. Antifungal susceptibility testing was carried out on the basis of CLSI 
M44-A   guidelines. Out of 51 Candida isolates, 23 were candida albicans and 28 were Non-
albicans candida. Among Non – Candida albicans, 17 isolates were C.tropicalis, 9 and 2 isolates 
were C. krusei and C. glabrata respectively. Candidiasis was more commonly  found in female 
patients and in 20-39 years of age group. Overall, antifungal susceptibility of Candida species to 
Fluconazole was 57%, Voriconazole 76%, 88% to Amphotericin B and 94 % to Nystatin. 
Therefore, The changing trends in epidemiology of candidiasis, necessitates the speciation of 
candida species which inturn facilitate the development of effective measures to prevent and 
control transmission of resistant pathogen. 
 
Keywords  
Changing trends, candida species, candidiasis, antifungal susceptibility. 
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INTRODUCTION 
The incidence and prevalence of fungal infection due 
to Candida species are increasing significantly in the 
recent few decades, so contributing to morbidity and 
mortality1. This increase is mainly due to expanding 
population of immunocompromised patients that 
use total parenteral nutrition and intravenous 
catheters; increasing use of prolonged antibiotic 
therapy; in organ transplant recipients and also a rise 
in use of invasive procedures for diagnosis and 
treatment2,3. 
Candida spp, belonging to yeast like fungi are the 
normal commensal microflora of skin, mucous 
membrane of oral cavity, gastrointestinal, 
genitourinary and respiratory tract4. They become 
pathogenic particularly when the host defense 
mechanism is lowered and causes an opportunistic 
infection5,6. 
Genus Candida includes > 500 species, in which only 
20 species are recovered from human samples7. 
Among these 20 Candida species, Candida albicans is 
generally considered as major pathogen. But recently 
published epidemiological data highlights an 
increase of Non-albicans candida species such as C. 
tropicalis, C. parapsilosis, C. glabrata, C. dubliniensis 
and C. krusei8.  
In addition, the numbers of new Candida species 
isolated from clinical samples are increasing 
continuously every year, which were previously 
considered “non-pathogenic”. The major reason for 
this could be the use of various commercially 
available identification methods by clinical 
microbiology laboratories worldwide to supplement 
the conventional methods of identification, also a 
rapid increase in number of immunocompromised 
patients worldwide in view of the HIV epidemic, 
organ transplantation and malignancies9. 

Candidiasis is the commonest fungal disease, usually 
endogenous in origin. All Candida species causes 
diseases ranging from simple mucosal colonization, 
superficial infections such as oral thrush to invasive 
fungal diseases, yet they show difference in disease 
severity and susceptibility to different antifungal 
agents10.  
Fluconazole is a triazole most effective and 
frequently prescribed antifungal drug for treatment 
of candidiasis, as it has an excellent patient tolerance 
and minimal side effects. A growing worldwide 
increase in use of this drug for treatment of 
candidiasis, in turn lead to drug resistance and also 
one of the principal causes of recent increase in 
prevalence of non- candida albicans candidiasis11. 
The changing trends of candidiasis necessitates the 
speciation of candida species which inturn facilitate 

the development of effective measures to prevent 
and control transmission of resistant pathogen. 
Hence the present study was carried out to detect 
the clinical distribution of candida species in various 
clinical specimens along with their antifungal 
susceptibility pattern. 
 
MATERIAL AND METHOD: 
Source of material - The present study was 
conducted in the department of Microbiology, NIMS 
Medical College and Hospital, Jaipur (Rajasthan) 
from January 2017 to May 2017.   
Inclusion criteria 

• All the Candida species isolated from various 
clinical samples will be included in the study. 

Exclusion criteria 

• All other fungal isolates except Candida species 
were excluded from the study. 

Processing of Samples  
During this period all clinical samples suspected of 
fungal infection, which were received from different 
Wards, ICUs and OPDs of the hospital and were 
submitted to microbiology laboratory with all aseptic 
precautions and processed in the following manner -  
1. Direct examination of sample7- Direct microscopic 
examination by 10% KOH mount and Gram staining 
reveals presence of oval budding yeast cells with / 
without pseudohyphae. 
2. Isolation and Identification of Candida species7 - 
This was done by standard conventional method ie 
inoculation of the sample on to Blood agar and SDA, 
both were incubated at 37oC for 48-72 hrs. All the 
samples which showed growth were identified by 
colony characteristics and by gram staining. Once the 
conformation of colonies was done, they were 
further speciated by germ tube test, chlamydospore 
formation on Corn Meal agar, sugar fermentation 
and assimilation test. 
3. Antifungal susceptibility pattern12,13- This was 
done by agar disc diffusion method as recommended 
by CLSI (M-44A) guidelines. Mueller - Hinton agar 
with 2% glucose and 0.5ug/ml methylene blue and 
antifungal agents like Fluconazole, Voriconazole, 
Nystatin and Amphotericin B were used.  
 
RESULT: 
In the present study, a total of 51 (4.5%) Candida 
species were isolated from 1113 clinical specimens 
(Fig-1). Maximum Candida were isolated from 
patients in the age group of 20-39 yrs (33.3%) 
followed by extremes of age ie 60-79 yrs (23%) and 
<19 yrs (22%) (Fig-2). Candidiasis was more common 
in female patients ie 28 (55%) than in males’ patients 
ie 23(45%). Female: Male ratio was 1.2:1 (fig 3).  
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Out of 51 Candida isolates, most common isolated 
species was non - Candida albicans ie 28 (55%) 
followed by Candida albicans ie 23 (45%) (Fig 4). Out 
of 28 Non-albicans candida, C.tropicalis was  most 
frequently isolated  (33%) followed by C.krusei (18%)  
and C.glabrata (4%) .  
   Majority of Candida species were isolated from 
urine samples (51%) followed by sputum (22%), HVS 
(10%), ear swab (8%), 2% each from foleys catheter, 
blood, stool, ET secretion and throat swab (Fig 5). 
Among the isolates derived from urine, C.tropicalis 
(42%) was predominant followed by C.albicans (27%) 
and C.krusei (23%),  where as C.albicans(82%) was 
most frequently isolated from sputum sample 
followed by C.krusei (18%) (Fig 6). 
Overall, antifungal susceptibility of Candida species 
to Fluconazole was 57%, Voriconazole - 76%, 88% to 

Amphotericin B and 94 % to Nystatin. Hence among 
the 4 antifungal drugs highest susceptibility was 
observed for Nystatin and highest level of resistance 
to Fluconazole 43%. Candida albicans was 100% 
sensitive to Nystatin and Amphotericin B, 87% and 78 
% sensitive to Fluconazole and Voriconazole 
respectively, where as C.tropicalis was  88%, 82%, 
65%  and 59%  sensitive to Nystatin, Amphotericin B, 
Voriconazole and Fluconazole. 100 % resistance was 
seen in C.  glabrata against Fluconazole, followed by 
100% sensitivity to Nystatin and Voriconazole. In 
case of C.krusei, 89% resistance was reported for 
fluconazole, followed by 11%, 22% and 33% 
resistance to Nystatin, Amphotericin B and 
voriconazole respectively. (graph 1,2,3,4). 

 
Figure 1: Isolation rate of Candida species from various clinical samples 

 
 
 

Figure 2: Age wise distribution of patients with Candida infection 
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Figure 3: Sex wise distribution of patients with Candida infection 

 
 

Fig 4: Distribution of Candida species 

 
 

Figure 5: Specimen wise distribution of Candida Species 
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Figure 6: Distribution of Candida species among various clinical samples 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 1: Antifungal susceptibility of Candida isolates to Fluconazole 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
Graph 2: Antifungal susceptibility of Candida isolates to Voriconazole 
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Graph 3:  Antifungal susceptibility of Candida isolates to Amphotericin B 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph 4: Antifungal susceptibility of Candida isolates to Nystatin 

 
 
 

 

DISCUSSION: 
Over the past two decades, a significant increase in 
the incidence of mycosis in general and Candidiasis 
in particular is reported in various studies14. Also, in 
recent years non- Candida albicans, emerged as a 
major pathogen causing serious diseases in humans 
as they are resistant to commonly used antifungal 
agents15. To tackle this grave situation, the present 
study was under taken to provide a detailed analysis 
of the distribution and antifungal susceptibility of 51 
isolates of Candida species in various clinical samples 
and in patients of different age group and gender.  
In the present study maximum number of Candida 
species were isolated from urine samples followed 
by sputum samples. This is similar to the study 
conducted by Sukumaran et. al.16 and Agarwal et. 
al.17, in which more no of Candida isolates were  

found in urine samples. Similarly, a study conducted 
by Sundar Khadka et. al.18 isolated maximum number 
of Candida species from urine (48%) and sputum 
(42%) samples. These studies indicate increased 
incidence and isolation of Candida species in Urinary 
tract and respiratory tract infection. 
In the present study Non-albicans candida were 
isolated at a higher rate (55%) than C.albicans 
(45%),which was in agreement with the studies 
conducted by Ragini et al.19,Chakrabarthi et al.9 and 
Agarwal et al.21 These studies indicate that Non-
albicans candida are emerging as a major pathogen 
and they are treat for future. This change in pattern 
has been partly attributed to increased immune 
suppression resulting in higher number of 
susceptibilities in immunocompromised patients and 
also to the prophylactic use of antifungal agents in 
critically ill patients. Hospitalization (especially in 
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ICU), placement of central venous catheters and the 
other indwelling devices, previous antimicrobial 
therapies have played significant role in this changing 
pattern of Candidiasis. 
Among the non- Candida albicans, C.tropicalis(33%) 
was most frequently isolated followed by 
C.krusei(18%) and  C.glabrata(4%).These findings are 
comparable to the studies conducted by different 
researchers like Divya Dadhich et al.22 and L. Sumitra 
deviet al.23 while a study carried out by Mokadas et 
al.24 reported C.parasilosis as the most common Non-
albicans candida species. In our study the most 
common isolate in Urine and blood samples was C. 
tropicalis which correlates well with the study of L. 
Sumitra Devi et al.23 C. albicans was the most 
common isolate in Sputum which is in accordance 
with the studies of B. Madhumati et al.25 

In the present study, it was found that Candidiasis 
can occur at all ages. The youngest in our study was 
one-year old baby while the eldest was 85 years. The 
mean age was found to be 43 years. The highest 
incidence was seen in the age group of 20-39 years. 
This is similar to the study conducted by Lata R Patel 
et al, Dalal et al.100, Jayalaxmi et al101 showing 
maximum cases in the age group of 21-40 years. 
Comparatively Candida isolation was more in female 
patients (55%) than in male patients (45%) in our 
study. Similar finding was also reported by Megha 
Pawar et al and Sujatha R et al with female 
predominance. The possible reason is that 
Candiduria and genital Candidiasis is more common 
in females during reproductive age group. 
In this study, Candida species were more susceptible 
to Nystatin, followed by Amphotericin B (88%), 
Voriconazole (76%) and Fluconazole (57%). Hence 
Nystatin and Amphotericin B emerged as most 
efficacious drug for the treatment of Candidiasis and 
also 43% Candida isolates demonstrated resistance 
to fluconazole which is similar to study done by 
Deorukhkar et al. Highest resistance to fluconazole 
was reported by Non – Candida albicans.  
 
CONCLUSION: 
To conclude, the present study highlights the 
predominance of Non- Candida albicans in various 
clinical specimens. Among commonly used 
antifungal drugs Nystatin, Amphotericin B, 
Voriconazole showed high rates of sensitivities while 
Fluconazole was least effective for candidiasis. This 
study in our set up will help in recognizing the 
emerging candida species along with their increasing 
drug resistance. Therefore, the changing trends of 
candidiasis, necessitates the speciation of candida 
species along with their antifungal susceptibility 

pattern, this will enable the clinicians to choose 
appropriate antifungal agents, which will inturn 
decrease the patient’s morbidity and mortality.  
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Introduction 
 

Blood stream infections are very common in 
the paediatric age group and these are one of 
the common causes of morbidity and 
mortality in neonates and children. The 
incidence of sepsis is increasing all over the 
world leading to high morbidity and mortality 
rates (Kavitha et al., 2010). Detection of 
Bacteremia by blood culture is critical in 
managing patients with infection, and directs  

 
 
 
 
 
 
 
 
 
 
the appropriate selection of antimicrobials. 
Blood culture is a common laboratory 
investigation where blood is inoculated into 
culture medium and continuously monitored 
for positive growth. Media used in the blood 
culture bottles support the growth of most 
medically important bacteria. Manual culture 
techniques often take a longer duration for 
detection and isolation of organisms (Tarai et 
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Blood stream infections are very common in the paediatric age group and these are one of 
the common causes of morbidity and mortality in neonates and children. Objectives of the 
study are to isolate the different organisms from Blood cultures of Neonates by BACTEC 
method and know their Antibiotic susceptibility patterns. We processed 100 Blood 
samples of the Neonates from PICU of NIMS Medical College and Hospital between 
January and June 2016 (06 months). Samples were collected in BACTEC PEDS PLUS 
vials with all aseptic precautions. The vials were placed in the BACTEC 9050 and 
cultured. The positive vials were further plated on BA, MacConkey Agar looked for the 
growth and identified by necessary biochemical reactions and antibiotic susceptibility is 
done by Kirby-Bauer method. Out of 100 blood culture samples, 58 were positive. Out of 
58, 18 yielded CoNS (31.03%), 12- Klebsiella spp (20.68%), 04 - Staphylococcus aureus 
(6.89%), 06 - Enterococcus spp (10.34%), 12- Enterobacter spp (20.68%), and 02 each of 
E. coli (3.44%), Citrobacter (3.44%) and Acinetobacter (3.44%). Significantly high rates 
of Gram Negative bacterial infections were seen followed by Gram Positives. Automated 
Blood Culture systems significantly reduced the time required for processing of samples 
and also facilitated the yield of diverse organisms. Antibiotic Susceptibility patterns also 
showed Gram Negative bacteria to be less sensitive than Gram Positive bacteria. 
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al., 2012). Blood culture technology has 
changed from tube or bottles of liquid culture 
medium requiring frequent inspection, 
microscopic or blind plating on to solid 
culture medium to see if growth has occurred 
to modern, closed, computer based systems, 
which assess changes in CO2 indicating 
growth every 10-15 minutes (the 
BacT/ALERT microbial detection system, 
Organon Teknika Corporation, Durham, 
North Carolina, USA) (Butterly, 2002). The 
BacT/ ALERT method is reported to more 
rapidly detect positive blood culture results in 
pediatric and newborn patients than other 
systems (Kumer et al., 2001). 
 
Sepsis is a commonly encountered and 
potentially life threatening problem in 
Neonatal intensive care units (NICU’s), it is 
not easy to establish a definite diagnosis of 
Sepsis in the neonates. Early clinical signs are 
mostly non-specific and in conclusive 
(Khadija et al., 2011). Current study was 
undertaken to find out the common bacterial 
pathogens and their susceptibility pattern in 
neonates with sepsis in a tertiary care hospital 
providing neonatal intensive care services. 
Improvement in outcome and successful 
treatment depends on early initiation of 
appropriate antibiotic therapy (Srinivasa et 
al., 2014). It is estimated that 26% of 
newborn infants who die do so as a result of 
infections that occur around birth. After the 
first week of life, infections are the main 
cause of neonatal death in many countries. 
Most published data are from hospitals where 
Klebsiella species, Escherichia coli (E. coli), 
and Staphylococcus aureus (S. aureus) are the 
most common causes of infection (Shrestha et 
al., 2013). The early symptoms of sepsis are 
non-specific, and the outlook is considered to 
be worst in babies in whom antibiotics are 
started late. Antibiotics are therefore 
generally given to all babies with clinical or 
laboratory indicators of infection and babies 
at high risk of early onset sepsis. A large 
number of babies who are evaluated for sepsis 

do not have proven infection. This means that 
most of the antibiotics given to babies on the 
neonatal unit are given to babies without 
infection. Inappropriate use of antibiotics has 
been implicated in the development of multi-
resistant bacteria in hospitals, Recently 
published studies suggest that antibiotic 
courses may be safely reduced to 24–36 hours 
in asymptomatic term babies (Kumar et al., 
2001; Khadija et al., 2011). 
 
Thus the Objective of this study was to 
measure the time required for the bacteria to 
be detected in blood cultures taken from 
suspected sepsis newborns by the BACTEC 
microbial detection system (Waricha et al., 
2006) and also to establish an anti-biogram 
pattern in and around NIMS University, 
Jaipur. 
 
Materials and Methods 
 
NIMS Medical College and Research Centre 
is a 950 bedded hospital located in Jaipur. 
There is a dedicated team of 05 doctors at 
Central Laboratory handling approximately 
600-650(includes pathology, microbiology 
and biochemistry samples) samples per day. 
Microbiology lab is equipped with BACTEC 
9050 Blood Culture System (BD).  
 
In this study we used BACTEC PEDS PLUS 
vials (Yellow top- paediatric aerobic) from 
the neonates suspected of Septicaemia from 
PICU. We analyzed 100 blood cultures 
collected during January to June 2016 after 
approval of the Hospital ethical committee. 
 
Blood Collection: Under strict aseptic 
conditions, disinfect the venepuncture site 
using chlorhexidine with 70% alcohol swabs, 
allowing the site to completely dry. Draw 0.5-
1.0ml of blood and place it in paediatric 
aerobic bottle. Fill the necessary requisition 
forms. All the paediatric aerobic bottles were 
sent to Microbiology laboratory.  
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Sample processing, identification and 
sensitivity 
 
BD BACTEC 9050 System was used for 
incubation and the bottles were incubated 
until microbial growth was detected 
(BACTEC). BACTE 9050 is an automated 
blood culture system, which contains a sensor 
which responds to the concentration of CO2 
produced by the metabolism of micro 
organisms or the consumption of O2 needed 
for the growth of micro organisms. The 
sensor is monitored by the instrument every 
ten minutes for an increase in its fluorescence, 
which is proportional to the increasing 
amount of CO2 or the decreasing amount of 
O2 present in the vial. BACTEC 9050 bottles 
that showed growth were plated onto sheep 
BA and MacConkey Agar and further 
incubated at 35+/- 20 C. Growth’s were 
stained by Gram’s method (WHO; Koneman's 
Color Atlas and Textbook of Diagnostic 
Microbiology, 5th edn). The positive growth 

was further processed by routine biochemical 
reactions and Antibiotic Susceptibility was 
put up by modified Kirby Bauer’s method 
(Lalitha, 2004). CLSI guidelines were 
followed for interpretation of results (Collins 
et al., 1995; Forbes et al., 2002; Evans et al., 
1996; WHO, 1980).  
 
Results and Discussion 
 
Our study analyzed the blood cultures from 1st 
January to 30th June 2016. A total of 100 
Blood cultures were received from Pediatric 
ICU. Total blood cultures that came positive 
were 58. Out of 58, 28 samples yielded Gram 
Positive cocci (CONS-18, S. aureus-04, and 
Enterococcus-06) and 30 samples yielded 
Gram Negative Bacilli (Klebsiella-12, E. coli-
02, Citrobacter -02, Enterobacter-12 and 
Acinetobacter-02). Most of the blood cultures 
grew within 72 hrs of incubation. 

 
Table.1 Antibiotic used in the study 

 

S.NO  Antibiotic  Potency  Abbreviations 

 1. Amoxiclav  30mcg  AMC 

 2 Penicillin  10Units  P 

 3 Linezolid  30mcg   LZ 

 4 Vancomycin  30mcg  VA 

 5 Ampicillin  10mcg  AMP 

 6 Azithromycin  15mcg  AZM 

 7 Pipercillin/Tazobactum  100/10mcg  PIT 

 8 Cefoperazone/Sulbactum  30/15mcg  CFS 

 9 Cefoxitin  30mcg  CTN 

 10 Ceftriaxone  30mcg  CTR 

 11 Chloramphenicol  30mcg  C 

 12 Ofloxacin  5mcg  OF 

 13 Cefepime  30mcg  CPM 

 14 Amikacin  30mcg  AK 

 15 Imipenem  10mcg  IPM 

 16 Ceftazidime-Clavulanic acid  30/10mcg  CAC 
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Table.2 Number of organism isolates from culture positive neonates 
 

Isolates Frequency of isolates (%) 
CoNS 18 (31.03%) 
Klebsiella spp.  12 (20.68%) 
S.aureus 04 (6.89%) 
Enterococcus 06 (10.34%) 
E.coli 02 (3.44%) 
Citrobacter 02 (3.44%) 
Enterobacter 12 (20.68%) 
Acinetobacter 02 (3.44%) 

 
 

Fig.1 BACTEC 9050 Blood culture system 
 

.  
 
 

Graph.2 No. of organism isolates from blood culture positive neonates 
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Graph.3 Gram positive and Gram negative organisms in blood sample- total isolates (n=58) 
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Graph.4 Antibiotic sensitivity patterns of blood sample (n=58) 
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Graph.6 Antibiotic sensitivity of Gram Negative organism in blood sample (n=30) 
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Neonatal septicemia refers to generalized 
bacterial infection documented by positive 
blood culture in first five weeks of life. It is 
the major cause of mortality and morbidity 
accounting for 30-50% neonatal deaths in 
developing countries. In India a lot of 
neonatal mortality is accountable by 
septicemia and its treatment failure due to 
emergence of drug resistance. The fact is that 
the isolated organisms have developed 
increased drug resistance over the last few 
years. Most of the Laboratories in India use 
conventional Glucose broth/BHI broth for 
Blood culture routinely. Use of BACTEC 
PEDS PLUS bottles is intended to maximize 
the yield of obligate aerobes and anaerobes. 
BACTEC BD bottles not only yielded Gram 
Positive cocci, but also Gram Negative 
bacilli, they also showed positive cultures in 
patients with single dose of Antibiotics, since 
the Antimicrobial activity is neutralised by 
resins present in the bottles. Blood cultures 
remain a valuable microbiological test for 
diagnosis of Septicaemia. Automated blood 
culture methods significantly reduced the time 
required for processing of samples and also 
facilitated yield of GPC and GNB. 
 
Neonatal septicemia remains a major clinical 
problem with high morbidity and mortality 
rate, especially in developing countries like 
India. The present study showed that gram 
negative bacteria were the most prevalent 
cause of infections in neonates in our hospital. 
Klebsiella spp. was the most commonly 
isolated gram negative organism whereas 
CONS were the most commonly isolated 
from gram positive organism. Drug resistance 
to conventional antibiotics is a common 
problem. As neonatal septicemia is 
considered a life threatening Emergency 
condition, prompt treatment with antibiotics is 
necessary. WHO has recommended the use of 
pencillin or ampicillin plus an aminoglycoside 
for neonates. The present study showed 
Imipenem, piperacillin tazobactum, 

Cefaperazone sulbactum and Ceftazidime- 
clavulunic acid are more effective drug for the 
treatment of gram negative organisms. 
Linzeolid, Vancomycin shows 100% 
susceptibility for gram positive organisms and 
more effective drugs for the treatment of gram 
positive isolates. So, it will important to 
continue surveillance of neonatal sepsis in 
order to follow closely changing in trends and 
risk factor to obtained information for empiric 
antibiotic therapy and to react rapidly in case 
of major changes in susceptibility patterns 
and occurrence of outbreaks. 
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INTRODUCTION 

Staphylococcus aureus is an important etiological agent 
of hospital and community acquired infections.1,2 The 
organism has a potential to spread and is reason of 
outbreaks particularly in hospitals.3 Methicillin resistant 
S. aureus (MRSA) was first reported in 1961. Now a day 
matter of concern for microbiologist and clinician is how 
to overcome methicillin resistance problem.4 The 

importance of MRSA as a nosocomial as well as 
community acquired pathogen is well documented.5,6 
Emerging of MRSA worldwide has led to the overuse of 
glycopeptides antibiotics, and to the emergence of 
Vancomycin resistant S. aureus.7 Methicillin resistance in 
S. aureus is mediated by the mecA gene which codes for 
an additional penicillin binding protein, PBP2 or PBP2a.8 
MRSA strains are frequently resistant to many different 
classes of antibiotics, second and third-line antimicrobial 
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Background: Rapid and accurate detection of methicillin resistant Staphylococcus aureus (MRSA) is an important 
role of clinical microbiology laboratories to avoid treatment failure. The aim of this study was to compare 
conventional methods against the cefoxitin disc diffusion method to determine the best phenotypic method.  
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resistance is a growing concern.9 Considering the 
increasing rate of infections caused by MRSA, 
performance of reliable, accurate and rapid testing for 
detection MRSA is essential for both antibiotic therapy 
and infection control measures.10 There are many 
molecular and conventional phenotypic methods are 
available for detection of MRSA in clinical microbiology 
laboratories. Molecular methods are not affordable by 
every laboratory especially in India, so it is essential to 
evaluate an accurate sensitive method which can provide 
equivocal results with molecular methods.  

The aim of this study was to determine the incidence of 
methicillin resistance and to compare various methods for 
detection of methicillin resistance with Cefoxitin disc 
diffusion method at National Institute of Medical 
Sciences and Research located in Jaipur. E-MIC test was 
selected as gold standard method. 

METHODS 

Sample processing 

This is a prospective study and the clinical isolates of S. 
aureus from different specimens including tracheal 
aspirates, wound and soft issue, urine, blood and other 
specimens between July 2016 to December 2016 in 
National Institute of Medical Sciences & Research, 
Jaipur, 142 strains of S. aureus isolated from patients 
admitted to our hospital were included. The majority of 
patients were hospitalized patients. Briefly, the samples 
were cultured aerobically in blood and MacConkey agar. 
The plates were incubated overnight at 37ºC. All isolates 
were identified using gram stain, biochemical tests 
including catalase, coagulase. Antimicrobial 
susceptibility testing of MRSA isolates by Modified 
Kirby Bauer disk diffusion method (MKBDDM) as per 
CLSI Guidelines 2016.11 

Methicillin resistance detection 

1. Cefoxitin disk diffusion  

All strains of S. aureus were tested with 30 mg cefoxitin 
discs (Hi-Media) on Mueller–Hinton agar plates. For 
each strain, a bacterial suspension adjusted to 0.5 
McFarland was used. The zone of inhibition was 
determined after 16–18 h incubation at 370C. Zone size 
was interpreted according to CLSI (2016) criteria: 
susceptible, >22 mm; resistant, <21 mm.12 

2. Oxacillin disk diffusion 

All strains of S. aureus were tested with 1 mg oxacillin 
discs (Hi-Media) on Mueller–Hinton agar with an 
addition of 4% NaCl. For each strain, a bacterial 
suspension adjusted to 0.5 McFarland was used. The zone 
of inhibition was determined after 16-29 h incubation at 
350C. Zone size was interpreted according to CLSI 

(2016) criteria: susceptible, >13 mm; intermediate, 11–12 
mm; and resistant <10 mm.12 

3. E-test method (Ezy MIC strip OXA 0.016 – 256 
mcg/ml Hi-media) 

The conditions for testing include Muller- Hinton with 
2% NaCl. The inoculum density was adjusted equivalent 
to 0.5 to 1.0 McFarland standards. The plates were 
swabbed accordingly. By the help of an applicator MIC 
strip on each plates was placed and were kept at 350 C for 
24 hrs. The MIC less than 2 ug were considered sensitive 
and more than 4 ug as resistant.13 

4. Oxacillin screening Agar (Oxacillin resistance 
screening agar base Hi-media) 

This method requires suspending test organism to the 
density of 0.5 McFarland and inoculating MH agar 
containing 4% NaCl and 6 mg/ml oxacillin with a spot or 
a streak of the organism. Plates were incubated at 350 C 
for 24hrs. Any growth other than a single colony was 
considered as resistant.14 

5. MRSA CHROMagar (Hi Crome MeReSa agar Hi-
media) 

CHROMagar  (Hi-Media) is a new chromogenic medium 
for the identification of MRSA. For each strain, a 
bacterial suspension adjusted to 0.5 McFarland was used. 
Subsequently, a swab was dipped in the suspension and 
streaked onto a CHROMagar plate. The plates were 
incubated at 350 C for 18-24 hrs. The growth of any green 
color colony was considered to be MRSA positive.15 

S. aureus ATCC 25923 was used as a control strains for 
quality control. 

RESULTS 

Out of 142 isolates of S. aureus, fifty three (37.32%) 
strains of MRSA were isolated from clinical specimen. E-
MIC test was selected as gold standard method. All 
isolates of MRSA were 100% susceptible to vancomycin 
and linezolid. 

 

Figure 1: Susceptibility of MRSA isolates. 
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Table: 1 Sensitivity and Specificity of different methods. 

Methods 
Total No of 
MRSA 

False -
VE 

False 
+VE 

Sensitivity 
(%) 

Specificity 
(%) PPV NPV 

E-test 53 00 00 100.00 100.00 100 100 
CHROMagar 50 01 02 98.07 97.80 96.36 98.89 
OXA. Screen AGAR 50 01 02 98.07 97.80 96.36 98.89 
Cefoxitin disk 
diffusion 

53 00 00 100 100.00 100 100 

Oxacillin disk 
diffusion 

49 03 01 94.23 98.89 98.15 96.74 

 
Sensitivity and specificity of different methods is 
illustrated in Table 1. The result of susceptibility testing 
of MRSA isolates to other antibiotics is shown in Figure 
1. 

Table 1 show the E-test method and Cefoxitin disk 
diffusion method gives 100% sensitivity and specificity 
comparison to other tests for the MRSA detection. 

Figure 1 shows the vancomycin and linezolid drugs are 
higher sensitive comparison to other drugs and both are 
drug of choice for the treatment of MRSA patients. 

 

Figure 2: Cefoxitin disk diffusion method for MRSA 
detection. 

 

Figure 3: Oxacillin disk diffusion method for MRSA 
detection. 

 

Figure 4: Oxacillin screen agar method for MRSA 
detection. 

 

Figure 5: MeReSa Chrome agar method for MRSA 
detection. 

 

Figure 6: Oxacillin E- strip (E-test) method for MRSA 
detection. 
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DISCUSSION 

Testing of methicillin resistance in S. aureus has been a 
challenge for clinical laboratories for many years. Several 
studies have shown that detection of mecA gene is a gold 
standard method for diagnosis of MRSA in clinical 
microbiology laboratories, but most of the developing 
countries cannot afford molecular methods in routine due 
to its high cost, so it is essential to evaluate an easy, cost 
effective, accurate and sensitive method for MRSA 
detection that can be used in routine lab and also which 
can give equivocal results with molecular method.  

In the present study, we evaluated five different 
phenotypic methods for the detection of MRSA. A total 
142 S. aureus were isolated from different clinical 
samples. All of the 142 S. aureus isolates were processed 
for methicillin detection by the cefoxitin disc diffusion 
test as described above in material method section. 53 
(37%) were observed as Methicillin Resistant S. aureus 
(MRSA) by cefoxitin disc test with 100% sensitivity and 
100% specificity.  

These 53 MRSA strains were then compared with 
oxacillin disc diffusion test, oxacillin screen agar, MRSA 
chrome agar and E-test strip method, we observed 49 
strains as true MRSA, 3 as false negative MRSA and 1 
isolate as false positive MRSA by oxacillin disc diffusion 
test with 94.23% sensitivity and 98.89% specificity. 50 
strains detected as true MRSA, 1 false negative MRSA 
and 2 false positive MRSA by oxacillin screen agar with 
98.07% sensitivity and 97.80% specificity. Similarly 50 
strains were detected as true MRSA, 1 false negative 
MRSA and 2 false positive MRSA by chrome agar 
method with 98.07% sensitivity and 97.80% specificity. 
The E- test strip method gave equivocal results to 
cefoxitin disc diffusion test i.e. 53 strains were confirmed 
as true MRSA with 100% sensitivity and 100% 
specificity.  

There is variation among the results reported regarding 
sensitivity of different conventional methods used for 
detection of MRSA by number of authors.16 However, 
most of the studies reported 100% sensitivity and 100% 
specificity with cefoxitin disc diffusion method which is 
in accordance with our results.17 Karami et al depicted 
100% sensitivity and 100% specificity with E Test MIC 
which is also similar to our observation.18  

Our observation does not suggest oxacillin disc diffusion, 
oxacillin screen agar and MRSA chrome agar to be used 
in routine as there are chances of misinterpretation 
ultimately risk of treatment failure which is not 
acceptable and affordable at any cost. E test MIC 
detected all of 53 isolates as true MRSA that can also be 
an alternate to molecular method also it is easy to 
perform in routine.  

Recently CLSI has replaced oxacillin with cefoxitin for 
detection of MRSA. Regarding cefoxitin disk diffusion, 

many studies reported that the results of cefoxitin disk 
diffusion tests correlate better with the presence of mecA 
than do the results of disk diffusion tests using oxacillin. 
In a study by Anand et al, results of cefoxitin disk 
diffusion method for detection of MRSA were in 
concordance with the PCR for mecA gene.17 Another 
study by Anupurba et al, showed a high correlation 
between MICs of cefoxitin and presence of mecA in 
staphylococcus spp. Recently it is shown that cefoxitin 
disk diffusion method is more reliable than oxacillin disk 
diffusion method for detection of MRSA.19  

In our hospital, 37.32% of all S. aureus infections are 
caused by MRSA. Susceptibility test profiles revealed a 
higher level of resistance to commonly prescribed 
antimicrobial agents among MRSA. All isolates were 
sensitive to Vancomycin and Linezolid. These results 
were comparable to studies carried out by others 
(Anupurba et al).19 In the present study the antibiotic 
sensitivity pattern of MRSA included Erythromycin 
(52.83%), Co-trimoxazole (71.69%), Clindamycin 
(77.35%), Ciprofloxacin (35.84%), Nitrofurantoin 
(67.92%) and Amikacin (84.90%). Vancomycin and 
Linezolid are (100%) susceptible to all MRSA isolates. In 
other study conducted by Datta et al, also found (100%) 
MRSA strains were sensitive to Vancomycin and 
Linezolid.12 

CONCLUSION  

In our study we found that the cefoxitin disc is a good 
method for MRSA detection but it should be 
supplemented with some other method so that no MRSA 
is missed. No other method (oxacillin disc diffusion, 
MRSA chrome agar and oxacillin screen agar method) 
was as sensitive and specific as cefoxitin disc diffusion 
test and Oxacillin E test strip was so it is advisable to 
combine two methods, one with high sensitivity and the 
other with high specificity. According to our results, the 
best combination is the cefoxitin disc diffusion method 
and the Oxacillin E- strip test. Since the Oxacillin E- strip 
test is expensive it cannot be applied to all tests. 
Therefore, isolates that give a zone diameter of less than 
20 mm can be easily reported as MRSA and only those 
with zone diameters of 20–22 mm need to be confirmed 
by Oxacillin E- strip. 
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INTRODUCTION
ndStroke is the 2  leading cause of death and third leading cause of 

2disability worldwide . Globally, 70% of strokes and 87% of both 
stroke-related deaths and disability-adjusted life years occur in low- 

3-5and middle-income countries (LMIC) . The disability in LMIC like 
India, largely driven by demographic changes and further enhanced by 
the increasing prevalence of the key modiable risk factors. So there is 
double whammy for LMIC as both primary prevention and stroke 
treatment is not up to the mark.

Hence the present study aimed at Stratication of ischemic Stroke 
subtypes and to identify the common modiable and non- modiable 
risk factors along with clinical presentation among ischemic stroke 
patients in North India.

Subjects and Methods
Study Population:-
The present study was undertaken after obtaining permission from the 
institution's research and ethical committee. Patients of acute Ischemic 
stroke admitted within 7 days of symptom onset to a tertiary care 

sthospital during June 2015 to 31 December 2016 who were suitable as 
per our inclusion and exclusion criteria were included in the study.

Inclusion criteria:
Ÿ Patients of all age group diagnosed as having acute ischemic 

stroke within 7 days of symptom onset, based on the imaging study 
(MRI or CT scan) during the study period.

Exclusion criteria: 
Ÿ All other patients not willing to give an informed consent, stroke 

mimics and ICH were excluded from the study.

Study Design:-Observational prospective hospital based Study

Sample Size
For the margin of error at 2% and condence level of study at 99%, a 
minimum of 136 patients (calculated using Raosoft sample size 
calculator and based on similar previous studies reported prevalence of 

6stroke is 83%)  were required for Evaluation of clinical in different 
subtypes of ischemic stroke and to Assess Prognosis of patients in 
different sub types of ischemic strokes. So the sample size in our study 
was minimum of 136 patients.

Methodology-
Ÿ An informed consent of each patient studied prospectively was 

obtained. 
Ÿ A detail history in terms of name, age, sex, chief complaints, past 

and family history was taken. History related to etiological factor 
like smoking, diabetes, hypertension, previous stroke, history of 
atrial brillation, dyslipidemia, malignancy etc. was noted.

Ÿ Diabetics- Patients who are known diabetics, or newly diagnosed 
(HbA1C ≥6.5%)

Ÿ Hypertension- Patients on antihypertensive medication or having 
previous history of hypertension.

Ÿ Dyslipidemia- Total cholesterol >200mg/dl and /or LDL 
cholesterol >100mg/dl.

Ÿ Smoking- 10 or more cigarette or Bidi per day for at least 6 months
Ÿ Alcoholic- on average ≥ 2 drinks/day for males and ≥ 1 drinks for 

females (previous drinker: ex drinker for more than 1 year).
Ÿ Tobacco Chewer – History of tobacco chewing 
Ÿ Hypothyroidism- History of hypothyroidism or newly diagnosed
Ÿ Renal disease- History of chronic kidney disease (Stage I-V) or 

newly diagnosed.
Ÿ CAD- History of angiographically proven CAD.

Subtypes of ischemic stroke
Clinical examination of patient was done including general physical 
and neurological examination with parameters like baseline NIHSS, 
Pupils, Cranial nerves examination, Muscle Tone, Power in limbs, 
Deep tendon reexes, Sensory examination, Cerebellar signs. Based 
on clinical and radiological ndings patients were classied in 
different TOAST categories

Data processing and analysis 
All the analysis was carried out on SPSS 16.0 version (Chicago, Inc., 
USA) with statistical signicance at <0.05.

Results
A total 164 acute ischemic stroke patients were enrolled during 
June2015 to December 2016 and were evaluated for risk factors, 
clinical presentation and stroke subtype.

Demographic profile
In the current study, acute ischemic stroke patients was found 
comparatively more in Male patients i.e. 117 [71%] than in female 
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ABSTRACT
Background: South Asian countries constitute 22% of world population and 40% of developing world and account for more than 40% of global 

1burden of stroke death . There are insufcient studies available on ischemic stroke in Asian countries including India.
Aims: The present study aimed at evaluating risk factors, clinical prole and stratication of ischemic Stroke subtypes based on TOAST categories 
among patients admitted in a tertiary care hospital, in North India.
Methods and Material: An Observational prospective hospital based Study was carried out on patients of acute Ischemic stroke admitted within 7 
days of symptom onset to a tertiary care hospital during June 2015 to December 2016 who were suitable as per our inclusion and exclusion criteria. 
Results: A total of 164 acute ischemic stroke patients were enrolled during the study period. Acute ischemic stroke was found comparatively more 
in Male patients [71%] than in females [29%]. More than one fourth of patients were between 61-70 years (28%) followed by 51-60 (23.8%). The 
most common risk factors were Hypertension (56.1%) followed by Diabetes (40.2%). The most common clinical presentation was limb weakness 
in (70.7%) of patients followed by dysarthria (58.5%).The most common subtypes of acute ischemic stroke was undetermined etiology (UDE) in 
34.7% followed by Stroke of other determined etiology in 24.3% .
Conclusions: The present study suggests that male and middle aged individuals are at increased risk of having acute ischemic stroke. The 
commonest risk factor in our study was Hypertension, followed by diabetes, CAD, smoking and tobacco chewing. The most common etiology of 
ischemic stroke was stroke of undetermined etiology.
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patients 47 [29%]. The male to female ratio was 2.49:1. The mean age 
was 57.77±15.16 years for males and 62.19±14.54 years for females, 
More than one fourth of patients were between 61-70 years (28%) 
followed by 51-60 (23.8%), >70 (22%), <40 (14%) and 41-50 (12.2%) 
years. (Figure 1-3)

Risk factor profile
Among ischemic stroke patients, 92 (56.1%) were hypertensive, 66 
(40.2%) were diabetic and 24 (14.6%) had dyslipidemia. History 
suggestive of coronary artery disease was present in 36 (22%) patients, 
atrial brillation was present in 16 (9.8%) patients, and 10 (6.1%) 
patients each had rheumatic heart disease and Renal disease. Family 
history suggestive of stroke was present in 23(14%) patients and 
previous history of stroke was found in 14% patients. Smoking habit 
was seen in 12.8% patients and tobacco chewing habit was seen in 
6.1%. Alcoholic were 3%. (Figure 4-6)

Figure 7 is showing distribution of patients with recurrent stroke 
according to the time interval from the previous stroke. Maximum 
(39.1%) patients had previous stroke between 1-5 years followed by 
30.4% of patients within 3months to 1 year and 26.1% before 5 year. 
Only 4.3 % of patients were having stroke within 3 months of previous 
stroke. 

Clinical presentation 
Figure 8 is showing distribution of symptoms in acute ischemic stroke. 
Acral weakness was the most common symptom present in 70.7% of 
patients followed by dysarthria (58.5%), aphasia (22.6%) and ataxia 
(11.6%). Other uncommon symptoms were Loss of consciousness 
(11%), headache (7.3 %), vertigo (1.8%), seizure (1.2%), visual loss 
(1.2%), and altered sensorium (0.6%).

Ischemic stroke subtype
An important objective of our study was to classify the patients in to 
subtypes of acute ischemic stroke. Despite extensive evaluation , 
etiology remained undetermined in 34.7% (UDE). Stroke of other 
determined etiology in 24.3%, small vessels (20.7%), large artery 
atherosclerotic disease in12.8% and Cardio-embolic in 7.3 % patients 
were seen. Stroke of other determined etiology was identied in 40 
patients (24.3%), which included hyperhomocysteinemia in 33 
(82.5%), malignancy in 4(10%), Antiphospholipid syndrome in 1 
(2.5%), dissection in 2(5%) patients. (Figure 9-10)

DISCUSSION
The present observational prospective hospital based Study provides 
advance and unique data on clinical presentation, etiological and risk 
factors of ischemic stroke in a section of Indian population. Out of 164 
acute ischemic stroke patients, 117 [71%] were male and 47 [29%] 
were female (p =0.08). Male to female ratio in our study was 2.49:1. 
This gender differentiation is similar to other studies reported by 

7 8 9Raghuvanshi S. et al , Marulaiah S.K. et al  and Kashinkunti et al . The 
male to female ratio is comparable to other studies conducted by 

7 10Raghuvanshi S. et al ., from Bhopal and Parvaiz A Shah et al ., from 
Kashmir showing a M:F ratio of 2.89:1 and 2.4:1 respectively. The 
above studies concluded that stroke is more common among men than 
women. Male sex is one of the strong risk factor for stroke. Women 
have lower stroke incidence than men because of genetic factors, 
positive effects of estrogen on the cerebral circulation, and low blood 
pressure levels. Moreover, ischemic heart disease, peripheral artery 
disease and cigarette smoking are more prevalent among male stroke 

11patients .This gender difference probably resulted from inherent 
social bias, in which female patients are less likely to be admitted to 
hospital compared to male patients which is less likely in urban setting. 

12This observation is in contrast to the study done by Yadav R.S. et al  in 
which there was female predominance in ischemic stroke patients; 
may be due to disorders related to pregnancy, excess use of 
contraceptive pills and also stroke in females due to migraine in these 
studies. 

In our study, the mean age of patients of acute ischemic stroke at 
presentation was 57.77±15.16 years for males and 62.19±14.54 years 
for females. More than half of the patients were in the age group of 
51–70 years (51.8%).Young patients with ischemic stroke (age ≤50 
years) comprised of 26% of the cohort while 7.3% were in age group of 
>80 year.The above mentioned observations are similar to studies 

13 14conducted by Grau AJ et al , Acciarresi M et al , in which ischemic 
stroke mean age for males was lower females (59.3±13.6 versus 
66.85±14.9).This is dissimilar to studies conducted by Al-Rajeh S et 

15 16al ,El Sayed MM et al ., in which stroke occurred at a younger age in 
women than men. The age distribution in our study is similar to studies 

12 8carried out by Yadav R.S. et al  and Marulaiah S.K. et al , with 45.5% 
were 51-70 years, and 51% patients in 51-70 years, respectively. The 
data of young ischemic stroke is comparable with the studies done by 

17 18Misbach and Wendra et al , and Eapen et al , with incidences of young 
patients with ischemic stroke were 12.9% and 15.4% respectively. 
Stroke at earlier age has been shown by various studies conducted in 

7India . 

The mean age of stroke in present study was 59.04±15.07 years which 
7is comparable to study conducted by Raghuvanshi S. et al  (Indians) 

53.02±12.45 years versus (Americans) 71 ± 13 years. In comparison 
19 20with the studies carried out by Kissela et al , and Baidya et al , the 

mean age of the patients with stroke is relatively lower in our study. It is 
possibly because of lack of preventive strategies in place regarding 
various risk factors of stroke at the population level. 

In the present study, hypertension was the most common risk factor 
among the stroke patients (56.1%). Diabetes was the second most 
common (40.2%) and CAD was the third most common disease (22%). 

21This is similar to study conducted by Nadia Aquil et al , in which 
hypertension was most common with (55%), diabetes mellitus (49%), 
CAD in (30%) and dyslipidemia in 22% patients. Similar trend was 

22seen in study conducted by N.A. Syed , in which hypertension was 
reported as the most commonest risk factor (66.2%), followed by 

23diabetes mellitus in 41.5% patients. In study by Marwat et al , 
hypertension was the most common risk factor (75%) followed by 
diabetes mellitus (54.5%), IHD (36.3%), hyperlipidemia (13.6%) and 
valvular heart disease (6.8%).

24In contrast to the present study, Vaidya et al , reported that the most 
common risk factor was hypertension with (30.1%) incidence, second 
most commonest was CAD (16.1%), dyslipidemia (15.6%) and 
diabetes mellitus in 10.8% patients. A study by Misbach and Wendra et 

17al ., hypertension was the most important risk factor for ischemic 
stroke, as other risk factors were hyperlipidemia, diabetes mellitus, 
IHD and atrial brillation. 

Hypertension has been observed the most common risk factor of 
ischemic stroke in various studies. This alarmingly high prevalence of 
hypertension in patients with ischemic stroke calls for need of 
treatment of major public health problems and indicates the need to 
incorporate treatment of hypertension into health care policy measures 
in order to reduce morbidity and mortality of stroke. Also the risk of 
stroke in diabetic patients is about double than that found in non-

25diabetic individuals .

Out of 164 patients, 21 (12.8%) were smokers,6.1% patients were 
tobacco chewer and only 3% patients were alcoholic.This is 

26comparable to the study done by Deepa Dash et al  and Azra Zafar et 
27al , who found smoking in 9.5% and 7.2% patients respectively but is 

7in contrast to studies conducted by Raghuvanshi S et al and Yadav RRS 
12et al , in which the smoking rate was much higher ie 44% and 23.8% 

respectively. The observation of tobacco chewing habit is comparable 
7to the study conducted by Raghuvanshi S et al ., in which 10% patients 

were tobacco chewer, a slight high rate of tobacco chewing is noticed 
12in study conducted by Yadav RRS et al , ie 14.8%. The alcoholics (3%) 

25are comparable to the study done by Vaidya C et al , with 6.6%. This is 
18much lower than the studies conducted by Eapen RP et al , and Naik M 

28et al , who found 35.3% and 30.5% alcoholics respectively. The 
current study had a reduced frequency of smoking, tobacco chewing 
and alcoholics compared to previous Indian studies. A bias due to 
suppression of history of addiction may be responsible for some 
reduction.

In the present study, previous history of stroke was found in 14% 
patients. This gure is generally in agreement with studies conducted 

7 12by Raghuvanshi S et al , and Yadav RSS et al ., with history of stroke 
in 13.7%, and 9.8% patients respectively. Maximum (39.1%) patients 
had previous stroke between 1-5 years followed by 30.4% of patients 
within 3 months to 1 year and 26.1% before 5 year. Only 4.3 % of 
patients were having stroke within 3 months of previous stroke in the 
present study.

The most common stroke subtype in the present study was 
undetermined etiology(34.7%)followed by stroke of other determined 
cause (24.3%), small vessel disease (20.7%), large vessel disease 
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(12.8%) and cardioembolic stroke (7.3%). This is comparable with the 
29 30study done by Yatsu FM et al  and Kunitz SC et al  in which 33% and 

33% patients were remained in stroke of undetermined etiology. This is 
31much higher than the previous studies done by Kaul S. et al  in 27%, 

7 21Raghuvanshi S et al  in 21.7% and Nadia et al  in 18% patients. The 
most common reason for categorizing these patients as having an 
undetermined etiology was due to fact that a large number of patients 
had two or more etiological possibilities and some patients could not 
be evaluated extensively for stroke subtypes on account of various 
reasons. (Table1)

Stroke of other determined etiology was identied in 40 patients 
(24.3%).The most common etiology in this  group was 
hyperhomocysteinemia in 33(82.5%), followed by cancer in 
4(10%), Antiphospholipid syndrome in 1 (2.5%), dissection in 

312(5%) patients. Similar to the study conducted by Kaul S et al ., in 
which Stroke of other determined etiology was identied in 17 
patients (4%), in which hyperhomocysteinemia was the most 
common etiology ie in 8 (47.1%) patients, followed by 
anticardiolipin antibody in 4(23.5%) and dissection in 2(11.7%).A 

32study conducted by Kumar SSS et al ., hyperhomocystenemia 
(55%) was predominantly seen followed by Protein S deciency, 
Protein C deciency and antithrombin III deciency in 21%, 14% 
and 7% patients respectively and Antiphospholipid antibody 
(APLA) was positive in 3% . In contrast to the study conducted by 

26Deepa Dash et al ., reported the most common etiology in patients 
with ODC to be dissection (51.3%). Increased incidence of 
hyperhomocysteinemia in our study is probably due to slight higher 
incidence of smoking. 

Third most common cause of ischemic stroke was small vessels 
etiology (20.7%).This is comparable to 18% reported previously by 

10Parvaiz AS.etal , however, lower than 43% and 42.7% reported by 
21 22Nadia et al  and Syed NA  et al respectively.

The frequency of cardioembolic stroke was 7.3% in this study. This is 
33much lower than that reported from Sacco RL et al  (19%) and 

7  22Raghuvanshi S et al  (16%) but comparable to 6% by Syed et al  and 
 3110% by Kaul et al .

Most common symptom at presentation amongst patients of acute 
ischemic stroke was hemiperesis (70.7%) followed by dysarthria 
(58.5%)which was similar to the ndings in study done by 

24Vaidya.etal  . Weakness and dysarthria (58.5%) were also the most 
32common symptoms in the study performed by Kumar NSSetal  where 

they found motor weakness in 94% of cases and dysarthria in 72% of 
cases. The higher occurrence of these symptoms in this study may be 
related to the higher percentage of anterior circulation stroke (86%) of 
patients. Other uncommon symptoms were aphasia (22.6%) loss of 
consciousness (11%), headache (7.3 %), vertigo (1.8%), seizure 
(1.2%), visual loss (1.2%) and altered sensorium (0.6%). Headache 
ataxia, vetigo and visual loss were associated with posterior circulation 
stroke. 

Strength and limitations of the study
This is a prospective study with a relatively large sample size and also 
ensured uniform data collection of various risk factors related to stroke 
,we obtained reliable information about clinical characteristics risk 
factors to achieve the goals of our study. This will in turn help the 
health care authorities to formulate the preventive strategies for 
management of risk factors and will also decrease the gravies effect of 
stroke by having overview knowledge about clinical characteristics of 
stroke. 

There are certain limitations of our study. First, this study was conned 
to a single tertiary care hospital and thus represents a limited 
population. Moreover, this Hospital is a specialized neurology and 
neurosurgery hospital of India. The patients treated here are usually in 
a more critical condition as these patients are referred from the 
adjacent peripheral areas including rural and urban areas in and around 
metropolitan city, also referred from other neighbouring states and this 
may result in selection bias. 

CONCLUSION
Our study suggests that acute ischemic stroke was maximum in male 
and middle aged patients. The most common preventable stroke risk 
factors were smoking, HTN, diabetes and CAD. The most common 
clinical presentation was limb weakness and dysarthia. Our study 

showed that most common subtype of acute ischemic stroke was stroke 
of undetermined etiology. 

Considering the high morbidity and mortality associated with stroke, a 
large scale community based health awareness programme should be 
launched with the help of social group, local political leaders and 
healthcare workers. So that stroke can be recognized at its early stage 
and available treatment should be offered to the patients. It is also 
important for the local health care workers to know the acute ischemic 
stroke treatment guidelines. 

To conclude, further similar studies on ischemic stroke, its clinical 
prole, risk factors should be encouraged, so that local risk factors of 
the dened area could be identied and shared with frontline 
healthcare workers, so that screening and management of common risk 
factors can be executed at the community level.

Figure -1: Gender distribution of acute ischemic stroke patients

Fig. 2: Age distribution of acute ischemic stroke patients

Fig. 3: Mean and SD of age according to gender

Fig. 4: Distribution of patients according to comorbid illness and 
other risk factors

Volume - 9 | Issue - 6 | June - 2020 PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

76 International Journal of Scientific Research



Fig. 5: Distribution of patients according to addiction habit

Fig. 6: Distribution of patients according to previous history of 
stroke

Figure 7 Distribution of the patients according to the time interval 
of the previous stroke

Figure 8 :Distribution of the patients according to the presenting 
symptoms

Fig. 9: Stroke Subtype by TOAST criteria

Figure-10: Distribution of stroke of other determined etiology

Table 1-Comparative analysis of present studies Vs previous 
studies
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Introduction 
 

Staphylococcus aureus, the most clinically 
significant species of Staphylococci has been 
recognized as an important cause of human 
disease for more than 100 years (Ankur et al., 
2013). It is one of the pathogens of greatest 
concern because of its intrinsic virulence 
factors, its ability to cause diverse array of life 
threatening infections, it’s competency to  

 
 
 
 
 
 
 
 
 
 

adapt to different environmental conditions 
and its nasal carriage, which accounts for 
possible spread and re infection (Anupurba et 
al., 2003). Infections by Staphylococcus 
aureus are continuously challenging the 
clinicians despite the availability of 
antibiotics from nearly 70 yrs. This was due 
to the emergence of various types of antibiotic 

In recent times, the treatment of Staphylococcus aureus infection has become problematic 
because of emergence of resistance to antibiotics which is a cause of concern for all the 
clinicians and microbiologists worldwide. Infections caused by MRSA have been 
associated with high morbidity and mortality rates. Hence this study was conducted to 
know the prevalence of Methicillin resistant Staphylococcus aureus [MRSA] isolates in 
various clinical specimens and to determine the sensitivity of these isolates to different 
antimicrobial agents. Among the 161 clinical isolates of S. aureus, highest isolation was 
from pus samples (64%), followed by blood (13%) and respiratory secretions (13%). 82 
(51%) were identified as MRSA by Cefoxitin disc diffusion method and maximum MRSA 
were again isolated from pus (61%). Comparatively MRSA prevalence is more in males 
(73%) and most common affected age group was 21-30 years. All MRSA strains were 
resistant to penicillin (100%), followed by ciprofloxacin (93%) and erythromycin (61%). 
We found statistically significant differences in the drug susceptibility pattern of MRSA & 
MSSA for Penicillin, Clindamycin, Erythromycin, Ciprofloxacin, Co-trimoxazole and 
Levofloxacin. MDR-MRSA strains in our study is 45%. Hence we suggest, more and more 
studies in future are needed to fight against rising menace of antibiotic resistance among 
Staphylococcus aureus 
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resistance mechanisms especially to 
methicillin and vancomycin, which was the 
theme of several epidemiological studies 

(Arora et al., 2010; Assadullah et al., 2003). 
 
With the introduction of Penicillin in 1940, it 
was thought that we can escape from the 
deadly threats of Staphylococcal infections, 
but no sooner in 1944 first strain of 
Staphylococcus aureus resistant to penicillin 
G appeared in London, mediated by the 
presence of penicillinase enzyme which 
hydrolyses the β-lactam ring of penicillin 
(Astagneau et al., 1996). By 1950s, 
penicillinase producing strains of 
Staphylococcus aureus were so common that 
penicillin became useless against 
Staphylococcal infections. To resolve this 
issue, in 1960 semi-synthetic penicillin 
(penicillinase stable penicillin) - like 
Methicillin came in picture, but availability of 
these agents did not stem the tide of resistance 
as within a year the first MRSA was reported 
from U.K. This was mediated by the presence 
of PBP-2a which is expressed by an 
exogenous gene, mecA (Bandaru, 2010). 
 
In the past few decades MRSA has emerged 
as an important nosocomial pathogen 
worldwide. In India, prevalence rate varies 
from 30-85% in different parts and has now 
become endemic (Barber, 1961; Boucher, 
2010). A multicentric study done in India 
involving 17 tertiary care Hospitals reported 
MRSA prevalence of 41% in 2008-2009 

(Clinical and Laboratory Standards Institute, 
2012), MRSA is of serious therapeutic 
concern not only due to its resistance to 
Methicillin, but also because of resistance to 
many other antimicrobials that are used on 
regular basis in Hospitals. Therefore, the most 
reliable and sustained therapeutic agent 
against methicillin-resistant Staphylococcus 
aureus (MRSA) strains is Vancomycin. 
Increasing prevalence of MRSA has lead to 
the extensive use of vancomycin. This inturn 

has lead to the decreased susceptibility to 
vancomycin. Such resistance is a serious 
clinical and public health consequences 
because currently few licenced alternatives 
are available to treat vancomycin resistant 
Staphylococcus aureus infections.  
 
The association of Multidrug resistance with 
MRSA adds to the problem and the presence 
of MDR strains in the hospital cannot be 
neglected. Several studies are prevailing for 
Methicillin resistance from India but few have 
worked on Multi-drug resistance. MRSA 
strain showing resistance towards ≥ 3 

antibiotics is defined as MDR strain and its 
prevalence ranges from 23% - 60% in India 

(Diep et al.,). The emergence of MDR MRSA 
infections is worrisome in the present 
therapeutic scenario. Keeping the above 
points in view, the present study was planned 
to find out the prevalence of MRSA among 
isolates of Staphylococcus aureus in various 
clinical specimens along with their antibiotic 
sensitivity pattern so as to guide the clinicians 
of our hospital to select appropriate 
antimicrobial agents and also to make them 
aware, that if inappropriate use these 
antibiotics is continued it may lead to 
impending public health disaster.  
 
Materials and Methods 
 
Source of material 
 
The present study was conducted in the 
Department of Microbiology, GMCH, 
Udaipur, during the year 2013-2014. A total 
of 161 non- duplicate Staphylococcus aureus 
isolates from various clinical specimens [pus, 
wound or vaginal swabs, blood, body fluids 
(csf, pleural fluid, ascitic fluid) urine, sputum, 
ET secretion etc] were included in the study. 
Isolates from both in-patients and out-patients 
were considered. Institutional Ethical 
clearance was obtained. Data regarding age, 
sex, patient location, history of any clinical 
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illness etc. was obtained from the requisition 
form submitted to Microbiology Department, 
GMCH. 
 
Inclusion criteria 
 
All Staphylococcus aureus strains isolated 
from various clinical specimens, were 
included in the study. 
 
Exclusion criteria 
 
Clinical specimen’s yielding growth of Gram 

positive cocci other than Staphylococcus 
aureus and all gram negative bacteria were 
excluded. 
 
Isolation and identification of 
Staphylococcus aureus  
 
All the isolates were identified by standard 
procedures (gram staining, catalase test, 
mannitol fermentation, Hugh-Leifson OF 
media, slide coagulase and tube coagulase 
test). Tube coagulase was taken as the main 
criteria of identification and was performed 
by diluting plasma in freshly prepared normal 
saline (1:6). Three to four colonies were 
emulsified in 1 ml of diluted plasma and the 
tubes were incubated at 37ºC. Readings were 
taken at 1, 2, 3 and 4 h and further incubated 
at room temperature if no clot formation was 
observed (Yogesh et al., 2013). 
 
Determination of antibiotic susceptibility  
 
All Staphylococcus aureus isolates were then 
subjected to antimicrobial susceptibility 
testing by modified Kirby–Bauer disc 
diffusion method. Antibiotics tested were 
Penicillin [10 units], cefoxitin (30 µg), 
Vancomycin [30μg], Linezolid [30μg], 
Pristinomycin (Quinupristin/Dalfopristin) 
[15μg], Gentamicin [10μg], Tetracycline 
[30μg], Chloramphenicol [30 μg], 
Ciprofloxacin [5μg], Levofloxacin [5μg], 

Erythromycin [15μg], Clindamycin [2μg], 
Rifampicin [5μg] and Cotrimoxazole 
[1.5/23.75µg]. Staphylococcus aureus ATCC 
25923 was used as control strain. Zone of 
inhibition of all the antibiotics were measured 
with scale in reflected light against a black 
background, to the nearest mm. Interpretation 
was done according to the guidelines of 
Clinical Laboratory Standards Institute. 
 
Detection of methicillin resistance 
 
Cefoxitin disc (30 µgm) was used to detect 
methicillin resistant isolates as Cefoxitin, 
which is a potent inducer of the mecA 
regulatory system, is being widely used as a 
surrogate marker for detection of mecA gene-
mediated methicillin resistance. MRSA 
strains exhibiting inducible resistance to 
methicillin grow much more readily in the 
presence of cefoxitin than oxacillin, due to an 
enhanced induction of PBP 2a by cefoxitin. 
Isolates with zone diameter of ≤21 mm were 

considered resistant to methicillin and zone of 
≥22 mm were sensitive

 (Harcharan et al., 
2014). 
 
Results and Discussion 
 
In the present study, a total of 161 non 
duplicate Staphylococcus aureus isolates were 
obtained from various clinical specimens. 
Staphylococcus aureus infection was found 
comparatively more in Male patients i.e. 115 
[71%] than in female patients 46 [29%]. The 
male to female ratio was 2.5:1. Age group of 
21-30 yrs and 51-60 yrs were predominantly 
affected. [Figure 1 and figure 2]. Among all 
Staphylococcus aureus isolates, majority 
contribution was from Pus samples 103 
(64%), followed with blood 23(15%), 
respiratory secretion 18 (11%) and body 
fluids 7 (4%). Swabs and Urine samples grew 
only 7 (4%) and 3 (2%) respectively.[Table1] 
Out of total 161 Staphylococcus aureus 
strains, 82 (51%) were found to be MRSA 
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and79 (49%) were MSSA. Pus shown the 
highest prevalence of resistance towards 
methicillin i.e. (61%) followed by Blood 
(15%), Respiratory secretions (10%), body 
fluids (5%), Swabs (5%), and Urine (4%).[ 
Figure 3, Figure 4 ] Comparatively MRSA 
prevalence is more in males (73%) and most 
common affected age group was 21-30 years.  
 
Out of 161 Staphylococcus aureus, only 19 
(12%) strains were sensitive to all 
antibiotics.[Table 2] Maximum resistance was 

shown by MRSA isolates. All the MRSA 
isolates were resistant to penicillin (100%) 
and all were sensitive to Linezolid, 
Pristinomycin, Chloramphenicol and 
Rifampicin. Among the MRSA strains, least 
sensitivity was showed by Ciprofloxacin 
(93%) followed by erythromycin (66%), Co-
trimaxazole (54%), Levofloxacin (46%), 
Clindamycin (46%) and Gentamicin (30%). 
Tetracycline (6%), Vancomycin (3%) showed 
good efficacy.  

 
Table.1 Distribution pattern of Staphylococcus aureus isolates in various clinical specimens  

 
Clinical specimen No of isolates Percentage 

Pus 103 64 
Blood 23 15 
Sputum/ ETsecretion / Bronchial aspirate 18 11 
Body fluids (csf, pleural fluid, ascitic fluid) 7 4 
Swabs ( Vaginal/wound) 7 4 
Urine 3 2 
Total 161 100 

 
 

Table.2 Antibiogram of Staphylococcus aureus strains  
 

Drugs Staphylococcus aureus strains 
Sensitive % Resistant % 

Penicillin G 19 12 142 88 
Cefoxitin 79 49 82 51 
Ciprofloxacin 54 34 107 66 
Levofloxacin 116 72 45 28 
Gentamycin 136 84 25 16 
Erythromycin 91 57 70 43 
Clindamycin 111 69 50 31 
Co-trimaxazole 91 57 70 43 
Tetracycine 156 97 5 3 
Rifampicin 161 100 0 0 
Chloramphenicol 161  100 0 0 
Vancomycin* 156 97 5 3 
Linezolid 161 100 0 0 
Quinipristin/dalphopristin 161 100 0 0 
Vancomycin* - According to CLSI guidelines 2007[66] 
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Table.3 Antibiogram of MRSA and MSSA 
 

Drugs MRSA [n=82] MSSA [n=79] 
Sensitive 
(%) 

Resistance 
(%) 

Sensitive 
(%) 

Resistance 
(%) 

Penicillin G 0 (0) 82 (100) 19 (24) 60 (76) 
Ciprofloxacin 6 (7) 76 (93) 48 (61) 31 (39) 
Levofloxacin 44 (54) 38 (46) 72 (91) 7 (9) 
Gentamycin 57 (70) 25 (30) 79(100) 0 (0) 
Erythromycin 28 (34) 54 (66) 63 (80) 16 (20) 
Clindamycin 44 (54) 38 (46) 67 (85) 12 (15) 
Co-trimaxazole 38(46) 44(54) 53(67) 26(33) 
Tetracycine 77 (94) 5 (6) 79 (100) 0 (0) 
Rifampicin 82 (100) 0 (0) 79 (100) 0 (0) 
Chloramphenicol 82 (100) 0 (0) 79 (100) 0 (0) 
Vancomycin* 82 (100) 5(3) 79 (100) 0 (0) 
Linezolid 82 (100) 0 (0) 79 (100) 0 (0) 
Quinipristin/dalphopristin 82 (100) 0 (0) 79(100) 0 (0) 

Vancomycin* - According to CLSI guidelines 2007[66] 
 

 
Table.4 Statistical analysis of antibiotic resistance pattern of MRSA and MSSA by using  

software SPSS 
 

Drugs MRSA 
Resistance 
(%) 

MSSA 
Resistance 
(%) 

p value Statistical 
Significance 

Penicillin G 82 (100) 60 (76) <0.001 Significant 
Ciprofloxacin 76 (93) 31 (39) <0.001 Significant 
Levofloxacin 42 (51) 15 (19) <0.001 Significant 
Erythromycin 50 (61) 20 (25) <0.001 Significant 
Clindamycin 38 (46) 10 (13) <0.001 Significant 
Co-trimoxazole 44(54) 26(33) <0.001 Significant 

 
 

Figure.1 Sex wise distribution of patients with Staphylococcus aureus infection  
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Figure.2 Age wise distribution of patients with Staphylococcus aureus infection 
 

 
 
 

Figure.3 Total number of MRSA and MSSA in Staphylococcus aureus isolates 
 

 
 
 

Figure.4 Specimen wise distribution of MSSA 
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The sensitivity pattern of MSSA was quite 
different from the MRSA strains. All the 
MSSA strains showed cent percent sensitivity 
to Gentamicin, Tetracycline, Vancomycin, 
Linezolid, Pristinomycin, Chloramphenicol 
and Rifampicin. Levofloxacin showed the 
highest sensitivity (91%) among MSSA 
strains followed by Clindamycin (85%), 
Erythromycin (80%), Co-trimoxazole (67%), 
Ciprofloxacin (61%) and showed least 
sensitivity to penicillin (24%).(Table 3) 
Among all above mentioned drugs, antibiotic 
resistance for MRSA and MSSA was 
statistically significant only for Pencillin, 
Clindamycin, Erythromycin, Ciprofloxacin, 
Co-trimozole and Levofloxacin.(Table 4). 
 
Staphylococcus aureus is a major human 
pathogen and is one of the commonest 
causative agent of Community and Hospital 
acquired infections. The treatment of 
Staphylococcus aureus infection has become 
problematic because of emergence of 
resistance to Penicillin, Methicillin, 
Vancomycin and many other antibiotics, by 
acquiring several resistance mechanisms. 

Increased antimicrobial resistance for such an 
organism is, therefore a cause of concern.  
 
In the past few decades MRSA has emerged 
as an important nosocomial pathogen 
worldwide. In India, prevalence rate varies 
from 30-85% in different parts and has now 
become endemic (Lowy, 1998). A 
multicentric study done in India involving 17 
tertiary care Hospitals reported MRSA 
prevalence of 41% in 2008-2009 (Mallick et 
al., 2010). MRSA is of serious therapeutic 
concern not only due to its resistance to 
Methicillin, but also because of resistance to 
many other antimicrobials that are used on 
regular basis in Hospitals. Therefore, the most 
reliable and sustained therapeutic agent 
against methicillin-resistant Staphylococcus 
aureus (MRSA) strains is Vancomycin. 
Extensive use of this antibiotic inturn lead to 

the emergence of Vancomycin intermediate 
Staphylococcus aureus [VISA] and 
Vancomycin resistant Staphylococcus aureus 
[VRSA] strains in various parts of the world 
(Manu et al., 2013).  
 

In the present study a total of 161 non-
duplicate Staphylococcus aureus strains were 
isolated from various clinical specimens. 
Among all these samples highest isolation 
was from pus 103 (64%). Harcharan singh et 
al., (2014) in Udaipur (65%), Manu 
Chaudhary et al., (2013) in H.P (63%) and 
Ankur Goyal et al., in Agra (66.03%), also 
reported the highest isolation of 
Staphylococcus aureus from pus. 

 
All the Staphylococcus aureus strains were 
screened for Methicillin resistance using 
Cefoxitin disc diffusion method. Since it is a 
potent inducer of mecA gene, hence 
considered as a surrogate marker for detection 
of methicillin resistance by CLSI 2012, in our 
study 82 (51%) isolates turned out to be 
MRSA and 79(49%) as MSSA, from a total of 
161 Staphylococcus aureus strains. The 
prevalence rate of MRSA in our institute is 
51%, which is similar to the studies 
conducted by Vidhani and Mehndiratta et al.,   
in 2001 showing a prevalence rate of 51.6% 
and almost comparable to the study conducted 
by Majumdar et al., in 2001 and Assadullah et 
al., in 2003 showing 52.9% prevalence rate. 
The higher rate in their studies may been 
attributed to the fact that the studies were 
conducted at a tertiary care multispecialty 
center with more and more patients coming 
from pheriphery and small nursing homes, 
where injudious use of antibiotics and 
inadequate infection control policies are 
prevalent. Verma et al., in 2000 reported a 
higher prevalence rate of 80.89% in Indore 
and Mehta et al., in 2007 reported a lower 
prevalence rate of 24% in Chandhigarh. This 
variation in prevalence may be because of 
several factors like different Geographical and 
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environmental conditions, population group 
under study, healthcare facilities available in 
the particular hospital, implementation and 
monitoring of infection control committee, 
rationale antibiotic usage which varies from 
hospital to hospital. We have 51% prevalence 
rate of MRSA in our hospital setup. It 
therefore calls in for better vigilance and 
implementation of more effective MRSA 
surveillance programme complemented with 
improved infection control practices. 
 
In the present study, maximum MRSA were 
isolated from pus 50 (61%), followed by 
blood 13(15%), respiratory secretions 8 
(10%), Swabs and body fluids 4(5%) each 
and least from Urine 3(4%). This pattern 
correlates with studies conducted by Vidya 
Pai et al., in 2010 and Nitish Kumar Sharma 
et al., 2013. This is due to the reason that 
Staphylococcus aureus accounts for most of 
the skin and soft tissue infections, septicemia 
and also respiratory tract infection. 
 
Comparatively MRSA prevalence was more 
in males (73%) than in females (23%) in our 
study. Similar findings was also reported by 
Rao et al., (2010) and Abhishek Mewar et al., 

The increased rate of MRSA infections 
among males could be due to their more 
outdoor activities, inturn exposing them to 
contaminated environment and also compared 
to females, accidental injuries are more 
common among men.  
 
Most of the MRSA strains were isolated from 
21-30 yrs of age group (ie 32%) and in 51-
60yrs (ie 26%), indicating MRSA infection is 
more common in working and old age group. 
The reason for this may be that younger age 
group are more involved in outdoor activities 
inturn exposing them to contaminated 
environment and in older age group it may be 
due to waning immunity, hormonal 
abnormalities and co-morbid conditions. 
Similar pattern of affected age group was also 
reported by Ankur Goyal et al., in 2013. 

Isolation was more from the IPD patients 
(88.8%) than from the OPD patients (11.2%). 
Among IPD patients, highest prevalence was 
seen in orthopedics, oncology and surgical 
wards. Similarly Mallick and Basak reported 
84.8% MRSA from IPD patients, in which 
maximum strains were isolated from surgical 
and orthopedics ward. This might be because 
the patients in these wards are usually with 
open wounds and are debilitated. They 
undergo multiple interventions in the hospital 
which further increases the risk of MRSA 
infection due to multiple people involvement 
as well as prolonged stay in the wards. Along 
with these factors, the patient is usually on 
multiple antibiotics. 
 
Resistance of MRSA to a wide range of 
antibiotics is well documented35. In the 
present study antibiotic resistance is 
significantly more in MRSA strains of 
Staphylococcus aureus as compared to MSSA 
strains. Statistically significant difference was 
observed for Penicillin, Fluoroquinolones, 
Erthromycin, Clindamycin and Co-
trimoxazole. Such similar statistically 
significant difference between the sensitivity 
pattern of MRSA and MSSA was also 
reported by Vidhani et al., (2013), Shilpa 
Arora et al., (2013) Majumder et al., (2013).  

 
For Penicillin 100% resistance was observed 
for MRSA strains in our study and such 
similar finding was also reported by Gupta et 
al., (2010), Anupurba et al., The resistance 
rate of Ciprofloxacin in MRSA strains was 
high [93%], consistent with the resistance rate 
of Pulimood et al., [90%] and Udaya Shankar 
et al., [95.8%]. Our study had also showed 
high degree of resistance to Erythromycin and 
Co-trimoxazole. Such high resistance pattern 
observed for these antibiotics in our study 
may be due to the differential clonal 
expansion and indiscriminate empirical use of 
these drugs.  The present study also showed a 
low level of resistance to Clindamycin, 
similar to the study conducted by Ankur 
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Goyal et al., (2013). This may be due to the 
antibiotic recycling and the dependence of the 
clinicians more on beta lactam drugs. In the 
light of the present study, we would 
recommend use of Clindamycin for the 
management of soft tissue infections, with 
MRSA strains that are sensitive to 
Clindamycin since it has better soft tissue 
penetration and no renal dosing adjustments 
and thus by reserving Vancomycin for life 
threatening infections.  
 
The association of Multidrug resistance with 
MRSA adds to the problem and the presence 
of MDR strains in the Hospital can’t be 

neglected. Several studies are prevailing for 
Methicillin resistance from India but few have 
worked on Multi-drug resistance. MRSA 
strain showing resistance towards ≥ 3 

antibiotics is defined as MDR strain. MDR 
MRSA strains in our study is 45%, a study 
conducted by Majumder et al., (2013) 
reported 23.2% MDR- MRSA, 32% by 
Anupurva et al., and as high as 63.6% by 
Rajaduraipandi et al., (2000). The emergence 
of MDR MRSA infections is worrisome in the 
present therapeutic scenario, hence a 
continuous antibiotic surveillance is required 
for all the Staphylococcus aureus isolates. 
This inturn will help in formulation of 
effective antibiotic policies in the health care 
set-up or else the threat will increase. 
 
In the present study 3% resistance was 
observed for Vancomycin by disc diffusion 
test, Harcharan Singh et al., (2013) conducted 
a study in Udaipur and observed a higher 
resistance of 13% to Vancomycin by using 
Disc diffusion method only. Similarly Yogesh 
Kumar Gupta et al., and Ankur Goyal et al., 
had reported no vancomycin resistance by 
Disc diffusion in Rajasthan and Agra 
respectively. 
 
To conclude, the result of our present study 
indicated high antibiotic resistance to 

commonly used antibiotics by MRSA 
isolates. The increase in vancomycin 
resistance among MRSA and MDR‑ MRSA 
and excessive use of antimicrobial agents has 
worsened the sensitivity. Hence prudent and 
responsible usage of newer antibiotics is 
advocated to preserve their continued 
effectiveness in the management of difficult 
to treat infections caused by MRSA and 
VRSA. We should undertake more and more 
such studies in future to fight against rising 
menace of antibiotic resistance. Also more 
research should be done to find better 
treatment policies, effective and cheaper 
alternative antibiotics in developing countries 
like ours. The findings of the studies should 
be shared with hospital infection control 
committee to help in the formulation of 
infection control polices and also antibiotic 
policies. So that the primary care givers can 
use antibiotics rationally.  
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Introduction: 
Pseudomonas aeruginosa, which is quintessentially ubiquitous 
opportunistic pathogen found in soil and water, causes number of 
post-operative and medical devices associated nosocomial 
infections in Indian hospital settings. 

Spread of Pseudomonas infections through contaminated water is 
[1]most common route of infection in hospital settings . Lung 

infection of Pseudomonas is acquired by inhalation of aerosols of 
[1]Pseudomonas contaminated water .

Moreover, due to high particulate pollution caused by soil dust, 
infections caused by Pseudomonas present in the dust is also high. 
Persons carry millions of dust particles and hence Pseudomonas 
present in them, which them easily transmit to inpatients.

The multi-drug resistance to number of routinely used anti-
microbial drugs in this organism is matter of concerns among health 
workers in controlling and treating the infections caused by this 
organism, especially in hospital inpatients.

10% of the infections contracted during hospital stay of patients are 
[2]caused by Pseudomonas aeruginosa .

Although the Pseudomonas infections are third leading causes of 
nosocomial infections that prolong the ICU stay, multi-drug 
resistance in this pathogen contributes to higher morbidity and 
mortality as compared to other pathogens in tertiary health care 

[3,4,5]settings .

Number of studies in India have reported high prevalence of drug 
resistance in Pseudomonas aeruginosa isolated from various 

[6,7,8,9]samples from 8.43% to 32.1%

The higher drug resistance observed in Pseudomonas aeruginosa is 
due to presence of intrinsic drug resistance to number of drugs used 
against them, the selection pressure because of higher amount of 
antibiotics use inappropriately adds to the total drug resistance 
increasing incidence it many folds in this opportunistic pathogen.

To minimize the transmission of drug resistance and halt 
accumulation of drug resistance genes in P. aeruginosa, number of 

[10]researchers suggested implementation of Stewardship programs

One of the causes of emergence of drug resistance in bacteria, is 
higher selection pressure by use of higher amount of antibiotic 
inappropriately in hospital settings. 

Stewardship program is de�ned as efforts of prescribing 
appropriate antimicrobial agents, its route, dosing and duration of 
its use in inpatient settings in order and reduce or prevent 
emergence of antimicrobial resistance, adverse consequences of its 
use, improve patients' health and provide cost effective therapy. 
Cochrane suggested one year period of the assessment of 

[10]stewardship Programs on incidence of drug resistance in bacteria .

In the present study, researchers have studied the epidemiology of 
trends of drug resistance and incidence of infections caused by 
Pseudomonas aeruginosa with respect to the antimicrobial 
Stewardship programs  for a period of one year.

Materials and Methods:
Sampling :
The number of clinical samples such as pus, urine, blood, sputum 
and body �uids were collected, as per standard procedures, from 
inpatients who developed infections after some kind of surgery or 
after some invasive medical procedures in order to investigate 
nosocomial infections, their causative organisms and incidence of 
drug resistance among them. The patients who have already have 
infections caused by Pseudomonas aeruginosa on admission to the 
hospital were excluded from this research study. Total 250 samples 
were processed for culture identi�cation and drug susceptibility 
during each years of 2015 and 2016.

Culturing and identi�cation of Pseudomonas isolates:
The isolates, for Pseudomonas aeruginosa, were cultured aerobically 
in Muller-Hinton broth for 16 to 24 hours at 37°C. The isolates were 
Gram stained and inoculated �rst into brain-heart infusion medium 
and then onto cetrimide agar. The Gram-negative bacteria from 
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isolated colony from cetrimide agar were con�rmed as  
Pseudomonas aeruginosa by biochemical tests. The isolated were 

[11] tested for oxidative fermentation and ability to grow at 42°C .

Implementation of Stewardship Program:
The above mentioned samples were microbiologically processed, 
drug susceptibility testing of isolated Pseudomonas aeruginosa was 
carried out in order to �nd out incidence of antibiotic resistance in 
this organism before the start and at the end ,after one year,  of 
antimicrobial Stewardship program.

The antimicrobial Stewardship program was carried out between 
between January 2015 to December 2016 and continued thereafter 
also.

In the present Stewardship program, appropriate antimicrobial 
drug selection and its dosing was implemented. Antimicrobial 
therapy was started only after the culture identi�cation and drug 
susceptibility testing were carried out. The antibiotic therapy was 
stopped as soon as a targeted infection is subsided. 

Drug Susceptibility Testing:
Antibiotic susceptibility testing was carried out by Kirby-Bauer disk 
diffusion method as per CLSI guidelines[12,13] using antibiotics, 
gentamycin, piperacillin, carbenicillin,  cipro�oxacin, amikacin, 
ceftazidime and imipenem.

Frequencies of drug resistance for each drug tested were recorded 
sample wise, gender wise and age group wise. Proportion and P-

[14]value was calculated using R-package of statistical analysis .

Results and discussion: 
Results : 
The total 250  various samples were selected randomly during 
January 2015 to December 2015, processed for drug resistance and 
data such as type of samples, type of infections and incidence of 
drug resistance  was analyzed sample wise, gender wise and age-
groups wise. Same procedure was followed for the 250 samples 
processed during January 2016 to December 2016. Sample-wise, 
gender-wise and age-groups wise incidences of  nosocomial 
infections  caused by Pseudomonas aeruginosa were recorded in 
table No.1, 2 and 3 respectively.

Table No. 1 Sample-wise incidence of Pseudomonas aeruginosa 
isolates in 2015 and 2016 ( sample size = 250)

Table No. 2  Gender-wise incidence of Pseudomonas aeruginosa 
infections in 2015 and 2016.

Table No. 3 Age-groups wise incidence of Pseudomonas aeruginosa 
infections in 2015 and 2016

The data of incidence of drug resistance in Pusedomonas aeruginosa 
for year 2015 and 2016 was tabulated in table No. 4.

Table No. 4 Incidence of drug resistance in Pseudomonas 
aeruginosa isolates in 2015 and 2016 (Sample size = 250)

Proportion of Wound and pus samples were remarkably high 
followed by urine samples both in years 2015 and 2016.

Male inpatients recorded higher incidence of pseudomonas 
infections than female patients both in the years 2015 and 2016.

The lowest resistance was observed for imipenem both for 2015 and 
2016 of 8.57% and 4.13% respectively.

During the period of one year, all the drugs tested for drug 
susceptibility show remarkably high drug resistance. 

Ceftazidime show highest resistance of 51.42%, followed by 
cipro�oxacin with resistance of 48.57%, in 2015 among all the drug 
tested whereas imipenem show lowest resistance of 8.57% in 2015.

In 2016, imipenem show lowest drug resistance of 4.13%, whereas 
other drugs show resistance between 29.13%(Gentamycin) to 
41.66%(cipro�oxacin and piperacilin).

Discussion :
The incidence of Pseudomonas isolates and infections were 14% 
and 9.6% in the years, 2015 and 2016 respectively, sample-wise, 
gender-wise and age-group wise. 

All the drugs tested for drug resistance, though show remarkably 
high resistance during 2015, the incidence of drug resistance has 
come down by 10% to 12% in 2016. During 2015, incidence of drug 
resistance for ceftazidime was 51.42% which observed to be 37.50% 
in 2016; thus incidence of drug resistance for this drug reduced by 
16.58%. which is highest decrease in incidence of resistance. 
Penicillin, piperacillin show very negligible reduction of drug 
resistance, 1.19%, during a year period.

Incidence of drug resistance for Imipenem was recorded 8.57% in 
2015 whereas it come down to 4.13% in 2016; a marginal reduction 
of 4.44%.

Thus the reduction in incidence of drug resistance is proportionate 
to initial incidence of the previous year, i.e. 2015; higher the 
incidence more is its down fall as results of various practices 

IF : 4.547 | IC Value 80.26Volume : 3 | Issue : 11 | November 2014 • ISSN No 2277 - 8179Volume-6, Issue-4, April - 2017 • ISSN No 2277 - 8160

Sr. 
No.

Specimen Number of 
Samples in 

2015

Number of 
Samples in 

2016

proportion
s (%) in 

2015

Proportion
s (%) in 

2016
1 Wound 

Swab/Pus
20 14 57.14 58.33

2 Urine 10 5 28.57 20.83
3 Sputum 3 3 8.57 12.50
4 Body �uid 2 2 5.71 8.33

Total 35 24 100 100

Sr. 
No.

Gender Number 
in 2015

Number in 
2016

Proportion(
%) in 2015

Proportion(
%) in 2016

1 Male 21 14 60 58.33
2 Female 14 10 40 41.66

Total 35 24 100 100

Sr.No. Age in 
years

No. of 
Patients 
in 2015

No. of 
patients 
in 2016

proportio
n (%) in 

2015

Proportio
ns (%) in 

2016
1 0-21 3 2 8.57 8.33
2 21-40 5 8 14.28 33.33
3 41-60 17 12 48.57 50

4 61-80 10 2 28.57 8.33
Total 35 24 100 100

Sr. 
No.

Drugs
(Mcg)

No. Of 
Sensitive 
Samples 

In 
2015(%)

No. Of 
Sensitive 
Samples 

In 
2016(%)

No. Of 
Resistant 
Samples 

In 
2015(%)

No. Of 
Resistant 
Samples 

In 
2016(%)

P-values

1 Gentamyc
in (10)

19(54.28) 17(70.83) 16(45.71) 7(29.13) 0.06391

2 Carbenicill
in (100)

19(54.28) 16(66.66) 16(45.71) 8(33.33) 0.1516

3 Piperacilli
n (100)

20(57.14) 14(58.33) 15(42.85) 10(41.66) 0.5413

4 Amikacin 
(30)

20(57.14 16(66.66) 15(42.85) 8(33.33) 0.1516

5 Cipro�oxa
cin (5)

18(51.42) 14(58.33) 17(48.57) 10(41.66) 0.5413

6 Ceftazidi
me (30)

17(48.57) 15(62.5) 18(51.42) 9(37.50) 0.3075

7 Imipenem 
(10)

32(91.42) 23(95.83) 3(8.57) 1(4.13) 2.98e-06
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followed in Stewardship program in this research work. However, 
the reduction in drug resistance to penicillin and and piperacillin is 
very low, i.e. only 1.19%, despite their remarkably high resistance in 
2015; this might be due to presence of number of mutations 
governing a single drug resistance which take time to revert back to 
normal genes and this inferences can be supported by the facts that 
chromosomal β lactamase and MexAB-OprM MDR system are 
required for drug resistance to β lactam antibiotics[15]. This type of 
cooperative mutations show very low mutability rate in the 

[16]organism  resulting in low decrease in incidence of drug 
resistance. 

The high incidence of drug resistance among patients visiting this 
hospital might be because of accumulation of drug resistant strains 
of Pseudomonas aeruginosa among patients, most of who are living 
in dusty environment and frequently followed antibiotics regimes 
for acute respiratory system's illness; this inferences are drawn from 
oral communications by the patients since the history of such 
patients can not be recorded, which is the limitation of this research 
work.

Some signi�cant outcomes of this research work are that that 
avoiding inappropriate use of anti-microbial drug, combination of 
more that one antibiotic use and implementation of good sanitary 
and aseptic practices in hospital environment help controlling 
spread of drug resistance in Pseudomonas aeruginosa.

Since the said hospital is situated in dusty environment and the dust 
being the major source of Pseudomonas infections, the researchers 
have suggested the air handling system to the administration of the 
hospital. The air handling system would provide microbe-free air to 
the modular operation theater, thus substantially reducing the 
microbial loan in the hospital air. The researchers, therefore, 
suggested to the said hospital administration to install pure air 
handling system in their hospital. The researchers also suggested to 
stop prescribing those antibiotics with high incidence of drug 
resistance, e.g. penicillin, piperacillin, cipro�oxacin and ceftazidime.
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ABSTRACT  

Background: Pseudomonas aeruginosa is a Gram negative, 

motile rod shaped bacterium. Production of different virulence 

factors make the P.aeruginosa more virulent. About 65% 

hospital acquired infections are associated with biofilms.  

Objectives: To study incidence, antimicrobial susceptibility 

pattern and biofilm formation of P.aeruginosa clinical isolates. 

Materials and Methods: Total 400 various clinical samples 

from different wards received for routine culture and sensitivity 

tests in the microbiology laboratory were processed during 

January 2015 to June 2015. Blood agar, MacConkey agar and 

nutrient agar plates were used for culture. Confirmed P. 

aeruginosa Isolates were screened for antimicrobial 

susceptibility pattern and biofilm formation. Muller-Hinton agar 

plates were used to study antimicrobial susceptibility pattern. 

Biofilm formation was studied by tube method.  

Results: Total 6.25% (25/400) clinical samples were positive 

for P.aeruginosa. Out of 25, 18 (72%) isolates were from pus, 

5/25(20%) urine and 2/25(8%) sputum. Twenty out of 25 

(20/25, 80%) isolates were from male patients and 5/25 (20%) 

form female patients. Higher incidence was found in 41- 60 

years of age group (19/25, 76%). P.aeruginosa found highly 

resistant to ceftazidime (48%) and 100% susceptible                

to  imipenem. Fourteen out of 25 (14/25, 56%) isolates showed  

 

 
 

 
biofilm production and 11/15 (73.33%) MDR P.aeruginosa 

isolates showed biofilm production.  

Conclusion: Most effective drug was Imipenem. Antibiotic 

resistance was higher among biofilm producers. This study 

showed strong association between biofilm formation and drug 

resistance. 

 
Key words:  Pseudomonas aeruginosa, Biofilm Formation, 

Imipenem. 
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INTRODUCTION 

Pseudomonas aeruginosa (P.aeruginosa) is a gram negative, 

opportunistic pathogen. It causes acute and chronic infections.1 

Moist sites in the hospital environment are known reservoirs of 

P.aeruginosa strains. They are often multidrug resistant due to 

intrinsic and acquired determinants.2 It can survive with low levels 

of nutrients and grow in temperatures ranging from 4 – 42°C.3  

P.aeruginosa is one of the members of normal flora of 

nasopharynx and is capable of colonizing the respiratory tract.4  

Biofilm formation, development of drug resistance and production 

of different virulence factors make the P.aeruginosa more 

virulent.5 It can cause Urinary tract infections, respiratory tract 

infections, dermatitis, soft tissue infections, bacteremia, bone and 

joint infections and gastrointestinal infections. They are more 

common in immunocompromised patients and in cystic fibrosis 

patients.6   

Because of different metabolic and virulence properties, 

P.aeruginosa is capable of surviving in different environmental 

conditions.7  

Biofilm production is an important determinant of pathogenicity in 

infections caused by P.aeruginosa. Biofilm presents strong 

resistance to the immune system and antibiotics. P.aeruginosa 

forms biofilm that contribute to acute, chronic and persistent 

infections.8 P.aeruginosa is one of the main pathogenic organisms 

responsible for drug-resistant nosocomial infections and is 

becoming day-by-day very common pathogen. It may colonise 

healthy human without causing disease. Injudicious administration  

http://www.ijmrp.com/
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of broad spectrum antibiotics, instrumentation and intrinsic 

resistance of microorganisms contribute to make P.aeruginosa a 

nosocomial pathogen.9 Keeping these facts in mind, this          

study was undertaken to study the prevalence, antimicrobial 

susceptibility pattern and detection of biofilm formation among the 

P.aeruginosa clinical isolates. 

 

AIMS AND OBJECTIVES 

To determine prevalence, antimicrobial susceptibility pattern and 

to study biofilm formation of P.aeruginosa clinical isolates. 

 

MATERIALS AND METHODS 

This study was conducted at the Department of Microbiology in 

Dr. D. Y. Patil Medical College, Hospital and Research centre, 

Pimpri, Pune-411018. The study was conducted during January 

2015 to June 2015.  

Total 400 various clinical samples received from different wards of 

all ages and both sexes for routine culture and sensitivity tests 

were processed and confirmed P.aeruginosa isolates were 

screened for antimicrobial susceptibility pattern and biofilm 

formation.  

Isolation and Identification of P. aeruginosa 

All clinical samples were inoculated on Blood agar, MacConkey 

agar and Nutrient agar plates. The inoculated plates were 

incubated for 24 hours at 37°C. Isolates were confirmed as 

P.aeruginosa by colony morphology, grape like odour, pigment 

production (Figure-1), growth at 42°C, Gram staining, motility, and 

biochemical tests like catalase, oxidase, nitrate reduction test and 

citrate utilization tests.10 

Antimicrobial Resistance Pattern 

Antimicrobial resistance pattern was studied on Muller-Hinton 

(MH) agar by standard disc diffusion method (Kirby-Bauer) as 

recommended by Clinical and Laboratory Standards Institute.11 

Bacterial inoculum was prepared by using 16-24 hours old culture. 

Bacterial suspension was prepared using 4-5 isolated colonies. 

Standard inoculum size was prepared using turbidity standards 

(0.5 Mcfarland=1.5x10⁸ CFU/ml) as a reference to adjust the 

turbidity of bacterial suspensions so that the number of bacteria 

will be within a given range.12 

Bacterial suspension was inoculated on Muller-Hinton agar plates 

by using sterile swab on entire surface of agar plates. 

Antimicrobial agents used to study resistance pattern 

were  amikacin (30µg),  ceftazidime (30µg),  ceftazidime/ 

clavulanicacid (30/10µg), ceftazidime/ tazobactum 

(30/10µg),  carbenicillin (100µg),  ciprofloxacin 

(5µg),   gentamicin (10 µg),  imipenem (10 µg) and piperacillin 

(100 µg).The antibiotic discs were placed on the surface of the 

inoculated plates and gently pressed with sterile forcep. Plates 

were incubated at 37°C for 18-24 hours. (Figure-2).  

The diameter of inhibition zone was measured in millimetres and 

isolates were scored as sensitive or resistant by comparing with 

values recommended on standard charts.  

Pseudomonas aeruginosa ATCC 27853 was used as the quality 

control organism in antimicrobial susceptibility determination. 

Evaluation of Biofilm Formation by Tube Method 

This is a qualitative method used for detection of biofilm formation. 

This test was carried out as described by Christensen et al.13 A 

loopful of test organisms from overnight culture plates were 

inoculated in 10 ml of trypticase soy broth with 1% glucose in test 

tubes. Inoculated tubes were incubated at 37°C for 24hrs. Then 

tubes were decanted, washed with phosphate buffer saline (pH 

7.3). Then tubes were dried and stained with crystal violet (0.1 

%).  Excess stain was removed and after washing with distilled 

water, tubes were dried in inverted position. Then dried tubes 

were observed for biofilm formation. A visible thick film lined the 

wall and the bottom of the tube was considered biofilm positive. 

The amount of biofilm formed was graded and recorded as a 

positive and negative biofilm formation (Figure -3A and 3B). 
 

 
Figure 1: Growth of P.aeruginosa on nutrient agar. 

 

 
Figure 2: Antibiotic susceptibility test. 

 

RESULTS  

Out of 400 various clinical samples, 25 (6.25%) were positive for 

P.aeruginosa. Out of 25, 20 (80%) were from male patients and 5 

(20%) were female patients (table 1). 

Higher rate (19/25, 76%) of P.aeruginosa was found in 41-60 

years of age group (table 2) 

Out of 25 P.aeruginosa isolates, 18 (72%) were from pus followed 

by urine 5 (20%) and sputum 2 (8%) (table 3). 

All Isolates were sensitive to imipenem (25/25, 100%) and 

antibiotic resistance was higher in ceftazidime (12/25, 48%). A 

total of 60% (15/25) P. aeruginosa were Multidrug resistance.   

Out of total 25, 14 (56%) P.aeruginosa showed biofilm formation. 

Out of 15 MDRPA, 11 (73.33%) showed biofilm formation. 
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Figure 3A: Positive biofilm formation. 

 

 
Figure 3B: Negative biofilm formation 

 

Table 1: Gender-wise distribution of clinical isolates  

of P.aeruginosa (n=25). 

Gender n % 

Male 20 80% 

Female 05 20% 

Total 25 100% 

 

Table 2: Prevalence of P.aeruginosa based on age. 

Age in years n % 

0-20 01 04% 

21-40 05 20% 

41-60 19 76% 

Total 25 100% 

 

Table 3: Distribution of specimens of P.aeruginosa  

clinical isolates. 

Specimen  n % 

Pus/wound swab 18 72% 

Urine 05 20% 

Sputum 02 8% 

Total 25 100% 

 

Table 4: Antimicrobial susceptibility pattern 

Antibiotic Sensitivity 

(%) 

Resistance 

(%) 

Amikacin (30mcg) 19 (76%) 6 (24%) 

Ceftazidine + Clavulinic acid 

(30 + 10mcg) 

16 (64%) 9 (36% 

Ceftazidime + tazobactum  

(30 mcg + 10 mcg) 

14 (56%) 11(44%) 

Ceftazidime (30 mcg) 13 (52%) 12 (48% 

Carbenicillin (100mcg) 14 (56%) 11 (44%) 

Ciprofloxacin (5mcg) 17 (68%) 8 (32%) 

Gentamicin (10mcg) 18 (72%) 7 (28%) 

Imipenem (10mcg) 25 (100%) 0 (0%) 

Piperacillin (100mcg) 16 (64%) 9 (36%) 

  

DISCUSSION 

The aim and objectives of this study were to determine 

prevalence, antimicrobial susceptibility pattern and to study biofilm 

formation of P.aeruginosa clinical isolates. The researcher 

processed total 400 various clinical samples received in 

Microbiology laboratory during January 2015 to June 2015. 

Out of 400 clinical samples processed, 25 (6.25%) were positive 

for P. aeruginosa. In India, other researchers in similar studies 

have reported 2.76%, 8.2% prevalence of P.aeruginosa clinical 

isolate respectively.14,15 

Prevalence of P.aeruginosa in pus was found to be 72 % (18/25) 

followed by 20% prevalence of the organism in urine. The higher 

prevalence (50.7%, 55.3%) of this pathogen in pus was also 

reported by other researchers respectively.16,17 

The higher prevalence of P.aeruginosa isolates was observed in 

male patients (80%) than female (20%). Similarly, in other studies 

also the researchers reported the higher prevalence of 

P.aeruginosa in male than in female patients.18 This shows that 

the male patients are more exposed to this pathogen than the 

female patients due to their occupational risks. 

Higher prevalence of P.aeruginosa was found in 41-60 years age 

group (19/25, 76%) both in male and female patients. The other 

studies have also reported similar finding in India.19 

P.aeruginosa clinical isolates were most sensitive to imipenem 

(100%) followed by Amikacin (76%) and least sensitive to 

ceftazidime (52%). These results are in agreement with other 

similar studies where researchers found that the pathogen was 

90% sensitive to imipenem.20 Thus imipenem is the most effective 

antibiotic and there is no resistance to this antibiotic; therefore this 

antibiotic should be used very judiciously so that least or no drug 

resistance develop in this pathogen. Out of 25 P.aeruginosa 

clinical isolates, 60% (15/25) showed MDR pattern. The higher 

MDR in this pathogen suggests that there is urgent need to 

implement the antibiotics stewardship program so that no further 

increase in the drug resistance appears in this pathogen. Further 

research is needed to find out the best antibiotic combinations to 

minimise the emergence and transmission of drug resistance in P. 

aeruginosa. In this study, 14/25 (56%) P.aeruginosa isolates 

showed biofilm production. This finding is in agreement with the 

53.3%.21 A total of 73.33% (11/15) MDR P.aeruginosa showed 

biofilm formation. The high proportion of biofilm markers among 

MDR P.aeruginosa strains suggest that the biofilm production play  
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some significant roles in showing drug resistant in agreement with 

same results shown in different studies.22,23 This also suggests 

that there is strong association between biofilm formation and 

drug resistance. The association of biofilm production with MDR 

P. aeruginosa should be further investigated. Many times, the 

biofilm producing strains showing the drug resistance, clinically,  is 

not true drug resistance but due to poor penetration of the drug in 

the biofilm showing the drug resistance in this pathogen. 

 

CONCLUSION 

Most effective drug was imipenem. Antibiotic resistance was 

higher among the biofilm forming strains of P.aeruginosa. Biofilm 

formation in MDR P. aeruginosa clinical isolate was recorded as 

73.33%. This study showed strong association between biofilm 

formation and drug resistance. There should be continuous 

surveillance of drug susceptibility testing among P. aeruginosa 

strains in hospital setup. Further research is needed to find out the 

best antibiotic combinations to minimise the emergence and 

transmission of drug resistance in P. aeruginosa. 
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Abstract:   
Background: Pseudomonas aeruginosa (P.aeruginosa) is an opportunistic pathogen and can infect almost all 
tissues. After multiplication and colonization, P.aeruginosa spreads within cells. Toxins and enzymes produced 
by P.aeruginosa are key factors that invade host cells and produce disease. P. aeruginosa harbours virulence 
genes like plcH, plcN, plcB, exoS, exoT, exoU, lasB, pilB, exoS, algD, nanI, pvdA. These virulent genes colonize 
the host cells and play important role in causation of disease. Phospholipases C involve in pathogenicity. 
P.aeruginosa produces two types of phospholipases C, haemolytic phospholipase C and non-haemolytic 
phospholipase C encoded by plcH and plcN genes respectively. Haemolytic phospholipase C is responsible for 
haemolysin production and show haemolytic activity. Phospholipases C are secreted via a micro machine 
known as Type -2 secretion system. Phosphate deficiency induces production of haemolytic phospholipase C. 
This study was focussed on study of detection of plcH gene and its and phenotypic expression in P.aeruginosa 
strains isolated from various clinical samples obtained at Tertiary Care Hospital. 
Objectives: Detection of plcH gene and its phenotypic expression in P. aeruginosa isolated from various clinical 
samples received in a Tertiary Care Hospital.   
Materials and methods: Thirty strains of P. aeruginosa isolated from clinical specimens were identified using 
standard laboratory methods. Gene plcH were detected by polymerase chain reactions and gel electrophoresis 
technique. Production of haemolysins was studied on 5% sheep blood agar plates.  
Results:  PCR amplification results showed presence of plcH genes in 22 (73.33%) out of 30 P.aeruginosa 
strains and 21 (70%) of the isolates showed haemolysin production.  
Conclusion: Gene plcH of p. aeruginosa is one of the important virulent factors and plays key role in 
development of disease. It is concluded that plcH gene can be a striking pathogenic factor shown by presence of 
73.33% and expressed phenotypically by 70% of P. aeruginosa strains isolated from clinical samples. The 
proved role of plcH virulent gene in the causation of disease would help in geeting clue of the prognosis of 
infections caused by Pseudomonas and scheming successful therapy and designing suitable vaccine against the 
prevention of infections caused by Pseudomonas.  
Key words: P.aeruginosa, plcH, Haemolysin, PCR.  
----------------------------------------------------------------------------------------------------------------------------- ----------
Date of Submission: 20-12-2020                                                                          Date of Acceptance: 03-01-2021 
----------------------------------------------------------------------------------------------------------------------------- ---------- 
 

I. Introduction 
P. aeruginosa  is Gram negative, motile, rod shaped opportunistic pathogen. It causes chronic and 

acute infections in human. Infections caused by P. aeruginosa play major role in cystic fibrosis, sepsis and in 
burn patients. Infections caused by P. aeruginosa are commonly observed in immune suppressed patients. [1-5]. 

A serious issue in infections caused by P.aeruginosa is multi-drug resistance to routinely used 
antibiotics to treat patients [6-7]. These high and multi-drug resistance is acquired due to genetic, intrinsic and 
acquired resistance [8]. P.aeruginosa is more virulent as it produces large number of cellular and extracellular 
virulence factors regulated by quorum sensing system. These virulence factors contribute in causation of disease 
in humans [9]. 

Virulence factors produced by P.aeruginosa play an important role in pathogenicity are exotoxins and 
exoenzyme U, exoenzyme S, exoenzyme T secreted by T3 secretion system encoded by exoU, exoS and exoT 
virulent genes respectively and elastage B encoded by lasB. P.aeruginosa produces haemolytic phospholipase C 
and non-haemolytic phospholipase C which are encoded by plcH and plcN virulence genes respectively. 
Phospholipid present in surfactans may be hydrolysed by phospholipases C [10-11].In India, very few 
researchers have worked on virulence factors like haemolytic phospholipase C and its allied plcH gene produced 
by P. aeruginosa. Considering these facts in mind, this research study was designed to detect and study the 
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distribution of plcH virulence gene and its phenotypic expression in P. aeruginosa isolated from various clinical 
samples obtained at Tertiary Care Hospital.  
Aims and objectives:  Aims and objectives were detection of plcH gene and its phenotypic expression in P. 
aeruginosa isolated from various clinical samples received in a Tertiary Care Hospital.  
 

II. Materials And Methods: 
 This study was carried out at the Department of Microbiology, in Dr.D.Y.Patil Medical College, 

Hospital and Research Cenre, Pune-411018. 
Various clinical samples like urine, sputum, pus, blood and body fluids, were received from different 

clinical wards including of all ages and both sexes for routine culture and sensitivity tests. All different clinical 
samples received were processed and confirmed strains of P.aeruginosa were screened for detection of plcH 
gene by Polymerase chain reactions technique and production of haemolysins was studied on 5% sheep blood 
agar plates. 
 
Ethical statement 

This research study was approved by Institutional Ethical Committee of Dr.D.Y.Patil Medical College, 
Hospital and Research Centre (Dr.D.Y.Patil Vidyapeeth), Pune. 
Source of Funding:  None. 
Coflict of Interest:  None. 
Isolation and Identification of P.aeruginosa 
All different clinical samples received were inoculated onto nutrient agar, blood agar and MacConkey agar 
plates. After inoculation and incubation 37ºC for 24 hrs, plates were examined for presence of growth. 
P.aeruginosa was  confirmed  by studying colony morphology, pyocyanin pigments production, typical grape 
like odour, tendency to growth at 42ºC, Gram staining, motility test, positive citrate and oxidase tests [12]. 
 
Detection of haemolysin production of P.aeruginosa isolated from various clinical samples 
Detection of Hemolysins: All 30 strains of P. aeruginosa isolated from various clinical samples under this study 
were screened for detection of haemolysin production activity. P.aeruginosa grown for 18 hours at 37ºC in 
nutrient broth were plated on blood agar containing 5% (vol/vol) sheep blood to obtain isolated colonies. Plates 
were incubated at 37ºC for 24 hours. The clear zone around the colonies (total lysis of red blood cells around the 
colonies) was considered as positive reaction for production of haemolysins [13, 14].  
 
Detection of plcH gene of P.aeruginosa isolated from various clinical samples 
Extraction of DNA:  
For the screening of plcH virulence genes of P.aeruginisa, Chromosomal DNA from the 30 clinical strains of 
P.aeruginosa clinical isolates under this study was extracted. Purification of extracted DNA was carried out 
using (Ganeaid-Presto™ Mini gDNA bacteria Kit) a commercial available DNA extraction kit following the 

manufacturer’s guidelines. 
 
Polymerase Chain Reaction: The sequences of the primers used in polymerase chain reactions for detection of 
plcH gene and its molecular weight are shown in Table No.1. 
 

Table No.1: The Primer sequence used for the screening of plcH genes. 
Gene Primer  sequence Amplicon size Length(bp) References 

 
plcH 
 
 

 
Forward 5’-GAAGCCATGGGCTACTTCAA-3’ 
Reverse 5’-AGAGTGACGAGGAGCGGTAG-3’ 
 

 
20 
20 
 

 
307 
 
 

 
 15, 16       
 
 

 
The chromosomal DNAs extracted from P.aeruginosa strains under study were used as templates for 

polymerase chain reactions. Polymerase chain reactions were carried out in 25ul mixture containing 7.5ul 
distilled water, 1.5ul forward primers, 1.5ul reverse primers, 2.0ul DNA template and 12.5ul mastermix 
(Geneaid-Presto™Mini gDNA bacteria Kit).  
The Polymerase chain reactions were carried out using conditions as shown in Table No.2  
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Table 2: Conditions used for Polymerase Chain Reactions. 
 

Gene     Initial      
denaturation 

     No.of  
    Cycles 

 Denaturation in  
    each cycle 

Annealing      Primer  
   extention 

Final 
extention 
 

plcH 95ºC, 2 min        30 95ºC, 30 sec 55ºC,30 sec 72ºC, 30 sec 72ºC,5 min 

 
Gel electrophoresis 
  Polemerase chain reaction products of P.aeruginosa were used for gel electrophoresis. For a gel 
preparation, 250 ml agarose quantity was required. Agarose gel was prepared with 2% agarose and ethidium 
bromide as it shows good resolution for small fragments. Images of PCR products were detected using 
transillumator by UV illumination as shown in image No.1. For the estimation and to compare size of PCR 
products, the 100bp DNA molecular size markers were used [17]. 
 

III. Results: 
This research study was carried out using 30 strains of P.aeruginosa isolated from various clinical samples in 
respect to sites of infections as shown in Table No.3 
 
        Image No.1:  Images of Gel Electrophoresis and amplification Products of plcH  
                              virulence genes of P.aeruginosa. 

 
No.1= Negative control (Distilled water),Nos,2,3,4,5,6,7,8,9,11,12,13,14,15,16,18 showing plcH gene of 
Pseudomonas aeruginosa. .Nos 10, 17, &19= showing no plcH gene. & No.20 is ladder100 bp 
 
Table No.3 Distribution of plcH genes of 30 P.aeruginosa clinical Isolates in respect to sites of Infections.  

S.N Sample case plcH  S.N sample Case plcH 
1 Pus Maxilla +  16 Urine UTI - 
2 Pus CSOM +  17 pus CSOM + 
3 Pus NHTU +  18 pus CSOM - 
4 Pus Hydrocele +  19 urine UTI + 
5 Urine CUTI +  20 blood Fever + 
6 Urine UTI +  21 pus Leg abscesses - 

7 Pus Leg Cellulitis +  22 pus NF + 
8 Pus DFU +  23 pus NF + 
9 Fluid COPD -  24 sputum RTI + 

10 Pus NF +  25 pus TA - 
11 Pus DFU +  26 pus DFU - 
12 Pus CSOM +  27 pus DFU - 
13 Urine UTI +  28 sputum RTI + 
14 Sputum RTI +  29 blood Pneumonia + 
15 Sputum RTI +  30 pus DFU - 

 
CSOM = chronic suppurative otitis media, NHTU=Non Healing Tropic Ulcer, UTI=Urinary Tract Infection, 
NF=Necrotizing fascitis, COPD=Chronic Obstructive Pulmonary Disease, DFU=Diabetes Foot Ulcer, 
RTI=Respiratory Tract infection, TA=Traumatic Amputation, CAUTI =Catheter Associated UTI. 
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Out of 30 strains of P.aeruginosa clinical isolates, 22(73.33%) showed amplification of plcH gene and 
haemolysin production was seen in 21 (70%) as shown in Table No.4,  
                                     
Table No.4 Showing specimen-wise distribution of PlcH gene and its phenotypic expression (haemolysin 

production).  
S.N Source plcH gene (%) Hemolysis (%) 

1 Pus 12(66.66) 11(61.11) 
2 Urine 04 (80) 04(80) 
3 Sputum 04(100) 04(100) 
4 Blood 02(100) 02(100) 
5 Fluids 00(00) 0(0) 
6 Total 22(73.33) 21(70) 

 
IV. Discussion 

The aims and objectives of this research were to detect plcH virulence gene and its phenotypic 
expression in P.aeruginosa isolated from different clinical samples. In this research study, 30 strains of 
P.aeruginosa clinical isolates were included. 

P.aeruginosa possesses number of quarum sensing genes which encode for number of exotoxins and 
exoenzymes. These exotoxins and exoenzymes are virulence factors playing their active roles in pathogenicity 
of various infections caused by the organism. 

There are total 23 so far known bacterial virulence genes, namely lasl, lasB, lasA, lasR, rhlR, rhIl, 
rhlAB, fliC, aprA, plcN, plcH, toxA, ExoT, ExoS, ExoY, ExoU, phzI, phzll, phzS, phzM, pilA, pilB and pvdA [18]. 

The present paper discuss only the plcH gene encoding for haemolysin proteins. plcH is an important 
virulence genes encoding for haemolytic phospholipase C. Hemolytic phospholipase C play an important role in 
spreading type of infections caused by P.aeruginosa. Finding out its prevalence is important, as an 
epidemiological marker in pathogenic P.aeruginosa.  

 In this study, out of 30, 22 (73.33%) P.aeruginosa clinical strains were positive for plcH gene. This 
finding is in agreement with similar studies where the prevalence of plcH was documented as 70.42% and 75% 
respectively [19, 20]. Other researchers have reported high incidence of plcH gene in P.aeruginosa strains 
isolated from different clinical specimen in hospitals [21, 22, 23]. In pus samples, 66.66% isolates showed 
presence of plcH gene and 80% P.aeruginosa strains obtained from urine samples were positive for plcH gene. 
All P.aeruginosa strains were positive for plcH gene isolated from blood and sputum. Therefore, detection of 
plcH gene can be conveniently used as one of the important markers of virulence in epidemiological study. 

                   The presence of plcH and its encoded product determine the prognosis of infections caused 
by P. aeruginosa and also predict the possibility of development of spreading type of infections. In the present 
study, 70% (21/30) of P.aeruginosa clinical isolates showed haemolysin production.Haemolysin production was 
found highest (100%) in blood and sputum isolates showing expression of plcH gene and suggesting that the 
haemolysin virulence factor is highest in spreading and systemic type of infections caused by P. aeruginosa. In 
other research studies showed that in majority of infections caused by P.aeruginosa, the plcH and its phenotypic 
expression were reported at 100 proportion [24, 25]. Such spreading type infections caused by plcH gene 
possessing strains of the organism had high morbidity and were more difficult to treat. The multi-drug resistance 
in such strains further aggravate infections resulting in high morbidity and mortality. Researchers, therefore 
suggest that the Pseudomonas aeruginosa clinical isolates having plcH gene, must always to subject to drug 
susceptibility testing in order to manage the infections effectively. 
 
Statistical analysis: 

By using Fisher exact test, the ‘P’ value is 0.00001. As the P˂ 0.05, result is significant and hence, 
there is strong association between plcH genes and its phenotypic expression. 

Therefore either the detection of presence of plcH gene or its phenotypic expression can be used to 
determine the development and prognosis of spreading type of infections caused by P. aeruginosa. 
 

V. Conclusion 
We found that majority of the P.aeruginosa  strains isolated from patients having spreading type of 

infections possessed plcH gene and its corresponding phenotypes.  
We also found that since there is strong correlation between the presence of plcH gene and its 

phenotypic expression (P˂0.05); either of the in-vitro detection of plcH gene or its phenotypic expression can be 
used to determine the severity and prognosis of pseudomonas infections in patients. 

The plcH gene detection by polymerase chain reaction is rapid method than the detection of its 
phenotypic expression and therefore would be more helpful in epidemiological study and in deciding the 
treatment course for the infections caused by P. aeruginosa.  
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INTRODUCTION 

Infections with microbes has a drastic effect on human 
health.1 Microbial infections are important cause of 
morbidity and mortality across the globe with increase 
resistance of pathogens to different antimicrobial agents 
posing great concern to public health.2 Antimicrobials are 
being used to overcome the drastic effect of microbial 
agents. Their wide spread use has led to emergence of 

multidrug resistant (MDR) pathogens. Antimicrobial 
resistance (AMR) may be due to natural, acquired/clinical 
resistance.1 

High morbidity and mortality are seen in infections 
caused by drug resistant pathogens. The pattern of 
resistance to various antimicrobial agents may change 
over a period of time.3 Nosocomial infections pose a 
great challenge to the well fare of the patient 
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ABSTRACT 
 
Background: Since there is a significant rise in resistant bacteria to different antimicrobial agents, there is a need to 
study the resistance pattern of different isolates from different clinical samples for effective use of available 
antimicrobials by clinicians. The aim of the present study was to detect the resistance pattern of various antimicrobials 
against different clinical isolates in hospitalised patients in out setting. 
Methods: This is a retrospective study involving the collection of the data from the records of microbiology 
laboratory. All clinical specimens were processed as per standard microbiological procedures. Antibiotic 
susceptibility testing was performed by Kirby Bauer disc diffusion method on Mueller Hinton agar plate as per CLSI 
guidelines. 
Results: A total of 153 isolates were recovered from 219 clinical samples accounting for 69.86% of total positivity. 
Which includes gram negative bacilli 107/153 (69.93%) gram positive cocci 36/153 (23.53%) and yeast 10/153 
(6.54%). Among the total isolates gram negative bacilli account for major number of isolates 69.93% followed by 
gram positive cocci 23.53% and yeast 6.54%. Gram positive cocci and gram-negative bacilli showed a significant 
level of antimicrobial resistance. Nitrofurantoin is highly effective against urinary isolates of Escherichia coli. 
vancomycin and linezolid are most effective antimicrobials against gram positive cocci. Among gram negative bacilli 
meropenem and amikacin are most effective antimicrobials. Statistical significance of occurrence of Escherichia coli 
as predominant isolate as compared to other isolates were analysed by chi square test by using GraphPad online 
calculator. A p value<0.001 was obtained. 
Conclusions: Significant rise in antimicrobial resistant pathogens were observed. Local antimicrobial policy should 
be developed for effective selection of available antimicrobials which are the need of the day to reduce the burden of 
diseases on global health care system.  
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management, since most of them are MDR strains. This 
increases the hospital stay of in patients and increases the 
health care cost.1 

AMR is a great health care problem in India.4 The burden 
of infectious disease is more in India because of 
increased drug resistant bacteria due to indiscriminate use 
of antimicrobials. Frequent cause of hospitalisation is 
associated with different microbial infections. The choice 
of selecting an effective antimicrobial agent has been 
reduced because of their resistance to different pathogens 
causing hospital and community acquired infections.5 

Patients infected with drug resistant pathogens are at high 
risk of serious clinical outcomes and require more heath 
care services. Resistance to different antimicrobials is 
seen because of indiscriminate use of different 
antimicrobial agents, which in turn leads to mutations and 
results in drug resistance. MDR bacteria pose great threat 
for patients. since, it becomes very difficult to treat such 
patients and requires use of broad-spectrum antibiotics.6  

METHODS 

This was a retrospective study which involves analysis of 
medical microbiology test results of different clinical 
samples collected over a period of 6 months between July 
2019 to December 2019. Only IPD patients were 
included in the study. The study was carried out at 
Ananta Institute of Medical sciences and research center, 
Rajsamand. This is a tertiary care hospital.  

Data collection and testing 

Type of clinical samples, isolates, age, sex and their 
antimicrobial susceptibility pattern were collected from 
the records. All clinical specimens were processed as per 
standard microbiological procedures. The isolates were 
first identified by standard biochemical techniques and 
then subjected to antibiotic susceptibility testing by Kirby 
Bauer disc diffusion method on Mueller Hinton agar plate 
as per CLSI guidelines.5 

Antibiotic discs 

The following antibiotic discs containing amikacin AK 
30 mcg, amoxycillin/clavulanic acid AMC 30 mcg, 
ampicillin/sulbactam A/S 10/10 mcg, azithromycin AZM 
15 mcg, aztreonam AT 30 mcg, cefoxitin CX 30 mcg,  
ceftizoxime CZX 30 mcg, ceftriaxone CTR 30 mcg, 
cefuroxime CXM 30 mcg, ciprofloxacin CIP 5 mcg, 
clindamycin CD 2 mcg, colistin CL 10 mcg, 
erythromycin E 15 mcg, gentamicin GEN 10 mcg, 
imipenem IPM  10 mcg, levofloxacin LE 5 mcg,  
linezolid  LZ 30 mcg, meropenem  MRP 10 mcg, 
piperacillin/ tazobactum  PIT  100/10  mcg, polymyxin-B 
PB 300 units, trimethoprim TR 5 mcg, vancomycin VA 
30 mcg,  cefoperazone/ sulbactam  CFS  75/10 mcg,  
ceftazidime/clavulanic acid  CAC  30/10 mcg, 

nitrofurantoin NIT 300 mcg were used as per 
manufacturer (Himedia) instructions. 

Statistical analysis 

Statistical analysis was done by using GraphPad online 
calculator. Chi square test was employed. P value<0.05 is 
considered as statistically significant 

RESULTS 

A total of 153 isolates were recovered from 219 clinical 
samples accounting for 69.86% of total positivity. Which 
includes gram negative bacilli 107/153 (69.93%) gram 
positive cocci 36/153 (23.53%) and yeast 10/153 
(6.54%). Among the total isolates gram negative bacilli 
account for major number of isolates 69.93% followed by 
gram positive cocci 23.53% and yeast 6.54% (Table 1). 

Among the gram-negative bacilli, the major isolates are 
Escherichia coli 35.29% followed by Klebsiella species 
12.41% and Pseudomonas aeruginosa 12.41%. Among 
the gram-positive cocci, the major isolates are coagulase 
negative Staphylococcal species (CONS) 12.41% 
followed by coagulase positive Staphylococcus 
(Staphylococcus aureus) 6.53% and Enterococcus 
faecalis 4.57%. Among the yeast the major isolate is 
Candida albicans 4.57% followed by Candida tropicalis 
1.96% (Antifungal agents were not tested). 

Among different clinical samples received urine samples 
account for highest number of isolates 62/119 (52.10%). 
Among which gram-negative bacilli accounts for 53/62 
(85.48%) followed by gram positive cocci 5/62 (08.06%) 
and yeast 4/62 (06.45%). Acinetobacter species were 
predominant in clinical aspirates 10/21 (47.61%). 
Pseudomonas aeruginosa was predominant in pus 11/48 
(22.91%) (Table 1). A total of 10 co-infections were 
detected among the total isolates (Table 1).   

Antimicrobial resistance 

Antimicrobial resistance pattern of gram-negative bacilli 
and gram-positive cocci varied from nil to 100% for 
different isolates. The details of each isolate and their 
antimicrobial resistance pattern is given in Table 2 and 3. 

Among gram negative isolates, meropenem and amikacin 
are more effective against E-coli with 9.25% and 18.51% 
resistance respectively each. Meropenem and piperacillin/ 
tazobactam are more effective against Klebsiella species 
with 36.84% and 47.36% resistance respectively each. 
Amikacin and ciprofloxacin are more effective against P. 
aeruginosa with 15.78% and 31.57% resistance 
respectively each. Amikacin, ampicillin/sulbactam and 
levofloxacin are more effective against Acinetobacter 
species with 41.66% resistance respectively each. 
Polymyxine-B and colistin showed no resistance when 
used against P. aeruginosa and Acinetobacter species. 
Piperacillin/ tazobactam is more effective against proteus 
species with 33.33% resistance (Table 2).  
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Among gram positive isolates ampicillin/sulbactam, 
cefoxitin/clindamycin are more effective against cons 
with 21.05% and 26.31% resistance respectively each. 
Clindamycin and trimethoprin/ sulphamethoxazole are 
more effective against S. aureus with 30% and 60% 
resistance respectively each. Gentamicin and 
Trimethoprin/ sulphamethoxazole more effective against 
Enterococcus faecalis with 14.28% and 57.14% 
resistance respectively each. Gentamicin is nil resistant to 
CONS and S. aureus. Linezolid and vancomycin are nil 
resistant to Enterococcus faecalis, CONS and S. aureus 
(Table 3). Among total number of clinical isolates, males 
accounted for (54.25%) positivity and females accounted 

for (45.75%) positivity. Among the male patients the 
predominant isolates are E-coli (30.12%), followed by P. 
aeruginosa (16.86%) and Acinetobacter species 
(14.45%). Among the female patients the predominant 
isolates are E-coli (41.42%), CONS (15.71%) and 
Klebsiella species (12.85%). Details of each isolate in 
males and females are mentioned in Table 4.  

Statistical significance of occurrence of Escherichia coli 
as predominant isolate as compared to other isolates were 
analysed by chi square test by using GraphPad online 
calculator. A p value<0.001 was obtained.  

Table 1: Different microbial agents isolated from various clinical samples. 

Isolated micro-organism (%) Clinical sample Single infection Co-infection Total 

Gram negative 
Bacilli (A) 

Acinetobacter species 
(7.84) 

Aspirates 9/21 1 10/21 
Pus 2/48 - 2/48 

Escherichia coli 
(35.29) 

Stool 1/3 - 1/3 
Others (tips) 1/2 - 1/2 
Urine 39/119 1 40/119 
Vaginal swab 4/15 - 4/15 
Pus 7/48 - 7/48 
Drain fluid 1/1 - 1/1 

Klebsiella species 
(12.41) 

Aspirates 3/21 1 4/21 
Pus - 1 1/48 
Sputum 3/5 - 3/5 
Stool 1/3 - 1/3 
Urine 7/119 - 7/119 
Vaginal swab 3/15 - 3/15 

Pseudomonas 
aeruginosa (12.41) 

Aspirates 2/21 2 4/21 
Pus 10/48 1 11/48 
Others (tips) 1/2 - 1/2 
Urine 2/119 1 3/119 

Proteus species (1.96) Urine 3/119 - 3/119 
 Total (%)  99/107* (92.52) 08/107* (7.48) 107/153 (69.93) 

Gram positive  
cocci (B) 

Coagulase negative 
Staphylococci (12.41) 

Aspirates 1/21 - 1/21 
Pus 11/48 - 11/48 
Stool 1/3 - 1/3 
Urine 2/119 - 2/119 
Vaginal swab 4/15 - 4/15 

COPS (6.53) Pus 10/48  10/48 
Enterococcus faecalis 
(4.57) 

Urine 3/119 - 3/119 
Vaginal swab 4/15 - 4/15 

 Total (%)  36/36# (100) -                             36/153 (23.53) 

Yeast (C) 

Candida albicans 
(4.57) 

Aspirates - 1 1/21 
Pus 1/48 - 1/48 
Sputum 1/5 - 1/5 
Urine 3/119 - 3/119 
Vaginal swab 1/15 - 1/15 

Candida tropicalis 
(1.96) 

Aspirates - 1 1/21 
Urine 1/119  1/119 
Vaginal swab 1/15  1/15 

 Total (%)  08/10@ (80)  2/10@ (20) 10/153 (6.54) 
 Total (A+B+C) (%)   143/219$ (65.30) 10/219$ (4.56) 153/219$ (69.8)                                        

*Total number of gram-negative bacilli isolated, # Total number of gram-positive cocci isolated, @Total number of yeast isolated, $ 
Total number of samples tested, COPS-Coagulase positive Staphylococci p<0.001 
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Table 2: Antibiotic resistance pattern of gram-negative bacilli isolated from different clinical samples. 

Antimicrobial agent 

Resistance percentage of gram-negative bacilli 

Escherichia 
coli, (n=54) 

Klebsiella 
species, (n=19) 

Pseudomonas 
aeruginosa, 
(n=19) 

Acinetobacter 
species, (n=12) 

Proteus species, 
(n=3) 

Ceftizoxime 85.18 68.42 84.21 100 66.66 
Piperacillin/ 
tazobactam 29.62 47.36 42.10 75 33.33 

Cefuroxime 92.59 73.68 100 100 100 
Polymyxin B NT NT 0 0 NT 
Ceftriaxone 83.33 73.68 73.68 83.33 100 
Cefaperazone/ 
sulbactum 59.25 63.15 73.68 66.66 66.66 

Levofloxacin 79.62 63.15 47.36 41.66 66.66 
Aztreonam 75.92 73.68 42.10 100 66.66 
Imipenem 68.51 52.63 42.10 66.66 100 
Meropenem 9.25 36.84 26.31 58.33 66.66 
Amikacin 18.51 78.94 15.78 41.66 66.66 
Ampicillin/ sulbactam 51.85 73.68 84.21 41.66 66.66 
Amoxicillin/ 
clavulanic acid 90.74 78.94 73.68 75 100 

Ciprofloxacin 81.48 52.63 31.57 58.33 66.66 
Trimethoprim/ 
sulphamethoxazole 68.51 63.15 84.21 66.66 100 

Colistin NT NT 0 0 NT 
Ceftazidime/ 
clavulanic acid 42.59 63.15 57.89 91.66 66.66 

NT-Not tested 

Table 3: Antibiotic resistance pattern of gram-positive cocci isolated from different clinical samples. 

Antimicrobial agent 
Resistance percentage of gram-positive cocci 
CONS, 
(n=19) 

Staphylococcus  
aureus, (n=10) 

Enterococcus 
faecalis, (n=07) 

Gentamicin 0 0 14.28 
Ciprofloxacin 36.48 60 85.71 
Levofloxacin 42.10 60 85.71 
Erythromycon 47.36 60 100 
Linezolid 0 0 0 
Clindamycin 26.31 30 100 
Vancomycin 0 0 0 
Cefuroxime 42.10 70 100 
Ceftizoxime 42.10 70 100 
Ceftriaxone 47.36 80 100 
Azithromycin 89.47 70 100 
Cefoxitin 26.31 70 NT 
Ampicillin/sulbactam 21.05 80 85.71 
Amoxicillin/clavulanic acid 73.68 80 85.71 
Trimethoprim/ sulphamethoxazole 47.36 60 57.14 

Table 4: Different clinical isolates in males and females. 

Isolate Male Female Total 
Acinetobacter species 12 - 12 
Escherichia coli 25 29 54 
Klebsiella species 10 9 19 
Pseudomonas aeruginosa 14 5 19 
Proteus species 1 2 3 

Continued. 
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Isolate Male Female Total 
Coagulase negative Staphylococci 8 11 19 
COPS 7 3 10 
Enterococcus faecalis 1 6 7 
Candida albicans 4 3 7 
Candida tropicais 1 2 3 
Total (%) 83/153, (54.25) 70/153, (45.75) 153, (100.00) 

 

DISCUSSION 

Different pathogens are associated with human 
infections. Management of this infectious diseases by 
timely identification and selection of effective 
antimicrobials against the causative agents help in early 
recovery of the patients and also helps in reducing the 
hospital costs as well as the stay time in hospital. 
Emergence and spread of MDR pathogens are a major 
challenge for better health care management. MDR 
pathogens increase morbidity and mortality in 
hospitalised patients. This study present various 
pathogens isolated from different clinical samples and 
their antimicrobial activity in hospitalised patients.  

The total positivity of the clinical isolates of the present 
study were 69.86% with predominance of gram-negative 
bacilli 69.93% as compared to gram positive cocci 
23.53%. An earlier study has reported a total positivity of 
64.70% which correlates with our study.7 Abebe et al and 
Masyeni et al reported gram-negative bacilli as the most 
predominant isolate. Similar findings are observed in the 
present study. Most of the nosocomial infections are 
associated with gram negative bacilli causing severe form 
of the disease. These strains are mostly MDR.3,8   

The present study has reported a high-level resistance to 
various class of antimicrobials against gram negative 
bacilli and gram-positive cocci. Antibiotic resistance is a 
threat to the world and is a major public problem in India. 
since, India harbours great burden of bacterial diseases. 
Emergence of MDR strains from India for gram negative 
bacilli and gram-positive cocci has been reported.9 This 
coincides with the present study which shows high 
resistance of bacteria to various antimicrobials.  

Urine samples accounted for majority (54.33%) of the 
samples in the present study. similar findings have been 
observed with other studies.1,5 The most common 
pathogen isolated from all clinical samples in our study 
was Escherichia coli 35.29% with predominance of 
females (57.05%) as compared to males (42.95%). This is 
followed by Klebsiella species, CONS and Pseudomonas 
aeruginosa 12.41% each. These findings are in 
correlation with other studies.2,9,10 Among the 
uropathogens isolated, Escherichia coli and Klebsiella 
species were the predominant isolates in our study which 
correlates with earlier studies.5,12   

 

Among the antimicrobials used against Escherichia coli, 
meropenem showed 09.25% resistance, amikacin showed 
18.51% resistance and piperacillin/ tazobactam showed 
29.62% resistance. Nitrofurantoin showed nil resistance 
against Escherichia coli isolates from urine. similar 
findings were also reported by other studies with 
decreased potency of ciprofloxacin and co-trimoxazole 
among uropathogens.5,6,10 Among Klebsiella species 
isolated meropenem is more effective which showed 
36.84% resistance. This finding is different from an 
earlier study which reported 100% resistance.4 In 
Pseudomonas aeruginosa nil resistance was observed for 
polymyxine-B and colistin. Amikacin showed least 
resistance 15.78% to Pseudomonas aeruginosa followed 
by meropenem 26.31%. Higher rate of resistance for 
amikacin (78.00%) and meropenem (100.00%) was 
reported by an earlier study.4 Acinetobacter species 
showed nil resistance to polymyxine-B and colistin and 
41.66% resistance to amikacin, ampicillin/ sulbactam and 
levofloxacin respectively each. Piperacillin/tazobactam 
was the most effective antimicrobial against proteus 
species with 33.33% resistance. This finding is different 
from a previous study which reported 100.00% resistance 
to piperacillin/ tazobactam.4  

Among the gram-positive isolates nil resistance was 
observed for vancomycin, linezolid. Gentamicin showed 
nil resistance against CONS and Staphylococcus aureus 
but showed 14.28% resistance against Enterococcus 
faecalis. Among CONS, ampicillin/sulbactam was the 
most effective antimicrobial with a resistance of 21.05% 
followed by cefoxitin and clindamycin with 26.31% 
resistance. This finding is different from an earlier study 
which reported 100% sensitivity to cefoxitin and 
clindamycin.5 Staphylococcus aureus showed least 
resistance to clindamycin (30%). This finding is different 
from an earlier study which reported 100% resistance to 
Clindamycin.5 Trimethoprin/ sulphamethoxazole showed 
a least resistance of 57.14% when used against 
Enterococcus faecalis. Khatun et al reported a higher 
resistance of 75% to trimethoprin/ sulphamethoxazole. 
The difference in the resistance pattern of different 
antimicrobials for gram negative bacilli and gram-
positive cocci in different studies may be attributed to the 
usage of that particular antimicrobial in different settings. 

High rate of resistance to various antimicrobials in our 
study may be due to inclusion of only hospitalised 
patients. Since nosocomial infections are seen in 
hospitalised patients and the strains are generally resistant 
to most of the commonly used antimicrobials. Similar 
findings were observed by earlier studies which included 
IPD and OPD patients.5,6 The high rate of antimicrobial 
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resistance in IPD patients may indicated the need for 
surveillance studies on nosocomial infections to identify 
the source of infection. Incorrect diagnosis may lead to 
irrational use of antibiotics which may lead to overuse or 
misuse of antimicrobials resulting in dissemination of 
antibiotic resistance. 

CONCLUSION 

The most predominant isolate from different clinical 
samples in our study was Escherichia coli. Among gram 
negative isolates in the present study, the most effective 
antimicrobials are colistin, meropenem, amikacin, 
piperacillin/tazobactam, ampicillin/ sulbactum. Among 
urinary isolates of Escherichia coli, nitrofurantoin is very 
effective. Gentamicin, vancomycin and linezolid are most 
effective antimicrobials against gram positive cocci in 
our study. Significant rise in resistance to antimicrobials 
was observed in this study. Local antimicrobial policy 
should be developed for effective selection of available 
antimicrobials which are the need of the day to reduce the 
burden of diseases on global health care system. 
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INTRODUCTION 
Pseudomonas aeruginosa (P.aeruginosa) is an actively motile, 
biofilm forming Gram negative human opportunistic pathogen. It 
exhibits multidrug resistance and is widely connected with hospital 
acquired infections [1]. They are resistant to multiple antibiotics 
due to acquired or inherent determinants. It can cause acute and 
chronic infections [2]. P.aeruginosa causes serious infections such 
as endocarditis, pneumonia, septicaemia, wound infections, cystitis 
[3], blood stream infections, urinary tract infection and surgical site 
infections [4]. Biofilm formation, development of drug resistance, 
various secreted toxins, proteases, pyocyanin, exotoxins and 
different cell associated factors make P.aeruginosa more virulent 
[5]. P.aeruginosa has the ability to colonise the respiratory tract 
and is one of the members of normal flora of nasopharynx [6]. 
P.aeruginosa infections are more frequently observed in cystic 
fibrosis and in weakened immune patients. In a recent study, 
researcher documented P.aeruginosa as a common co-infecting 
pathogen in patients [7]. 

P.aeruginosa continues to exist in different environmental states 
because of different virulence factors and metabolic properties [8]. 
Toxins are released by passive transport from the cells secreted by 
one of the three secretion systems namely, Type I Secretion System 
(T1SS), Type II Secretion System (T2SS) and Type III Secretion System 
(T3SS). Type III secretary system plays a key role in determining 
virulence [9]. The Gram negative bacteria have a complex T3SS 
which is an essential machinery of P.aeruginosa to inject exotoxin 
T (exoT), exotoxin S (exoS) and exotoxin U (exoU) virulence factors 
directly into host cells [10] and can evoke different responses from 
the host suitable for spreading of infection [11]. Exotoxin produced 

during release and escape of pathogen mainly attacks host kinases 
and is responsible for adhesion, phagocytosis, with spreading type 
of infection from lung to the liver in experimental animal [9,12]. 

Very few researchers in India have focussed on exoT gene encoding 
exotoxin T, virulence factor of T3SS of P.aeruginosa. In previous 
similar study in India, the researcher documented 84% prevalence 
of exoT gene in P.aeruginosa strains obtained from various clinical 
samples [13]. Keeping these facts in mind, this study was designed 
to study the prevalence of exoT gene in P.aeruginosa obtained from 
different clinical samples in a tertiary care hospital. 

MATERIALS AND METHODS
Present descriptive cross-sectional research was conducted during 
January 2015 to March 2016 at the Department of Microbiology 
in Dr DY Patil Medical College, Hospital and Research Centre, 
Pimpri, Pune, Maharashtra, India. Different clinical samples 
(pus, urine, sputum, blood and body fluids) were received from 
various wards irrespective of age and gender for routine culture 
and sensitivity tests. The isolates were processed and confirmed 
P.aeruginosa strains were screened for detection of exoT gene 
by PCR and gel electrophoresis techniques. The study was done 
after approval from Institutional Ethical Committee of Dr DY Patil 
Medical College, Hospital and Research Centre, Pimpri, Pune, 
Maharashtra, India.

Inclusion criteria: Samples showing P.aeruginosa as single 
causative agent of infection were included in this study. Total 30 
strains were included in this research study.

Exclusion criteria: Samples showing mixed growth were excluded 
from this study.

Jagannath Dnyanoba anDhalE1, M anJanEya SwaMy2, Rn MISRa3
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ABSTRACT
Introduction: Pseudomonas aeruginosa (P.aeruginosa) is one of 
the most frequently co-infecting bacteria reported. Development 
of drug resistance, biofilm formation, cell associated factors 
make the P.aeruginosa more virulent. Type III secretion system 
controls expression of genes. P.aeruginosa chromosome 
harbours exoT, exoS, exoU, and exoY virulent genes. Gene 
exoT plays an important role in causation of infection. The 
identification of virulent markers of pathogens for identification 
of acute and chronic infections at early stage remains a critical 
area and still need large research. 

Aim: To study the prevalence of exoT gene encoding exotoxin T 
in P.aeruginosa from clinical samples.

Materials and Methods: A descriptive cross-sectional 
research was conducted during January 2015 to March 2016 
at the Department of Microbiology in Dr. D.Y. Patil Medical 
College, Pimpri, Pune, Maharashtra, India. Various clinical 
samples were processed using standard laboratory methods. 
The statistical analysis was done by using Chi-square test. 

Strains of P.aeruginosa isolated from various clinical samples 
were identified using standard laboratory methods, and exoT 
gene was detected by Polymerase Chain Reaction (PCR) and 
gel electrophoresis technique.

Results: Out of 30 strains of P. aeruginosa, 20 (66.67%) were 
isolated from male and 10 (33.33%) from female patients. Most 
of them belonged to the age group 41-60 years (46.67%). The 
exoT gene occurred in 20/30 (66.67%) isolates of P.aeruginosa, 
while 10/30 (33.33 %) showed negative amplification results. Out 
of 20 exoT genes in P.aeruginosa, 17/20 (85%) were detected 
from male and 3/10 (15%) from female patients. 

Conclusion: Gene exoT of P. aeruginosa plays the crucial role 
in causation of disease. It is concluded that exoT gene can be a 
notable virulent element expressed by 66.67% of P.aeruginosa 
clinical isolates. The proven role of exoT virulence gene in the 
pathogenicity of P.aeruginosa would help in understanding the 
prognosis of Pseudomonas infection and designing an effective 
treatment and vaccine against the Pseudomonas infections to 
prevent them.
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gene Primer sequence
amplicon 

size
length 

(bp)

exoT

Forward 5’-
AATCGCCGTCCAACTGCATGCG-3’ 22

152

Reverse 5’-TGTTCGCCGAGGTACTGCTC-3’ 20

[Table/Fig-1]: The Primer sequence used for the detection of exoT genes.

gene
Initial De-
naturation

no.of 
Cycles

Denaturation 
in Each 
Cycle

anneal-
ing

Primer 
Extention

Final 
Extention

exoT
95ºC, 2 

min
 36 95ºC, 30 sec

58ºC,30 
sec

72ºC, 30 
sec

72ºC,5 
min

[Table/Fig-2]: Polymerase Chain Reaction (PCR) conditions.

age group (years) Male Female

0-20 00 00

21-40 02 01

41-60 12 02

61-80 03 00

Total 17 03

[Table/Fig-4]: Age and gender wise distribution of prevalence of exoT gene in 
P.aeruginosa (N=20).
Chi square 6.769, df-1, p-value=0.0093, p-value is statistically significant

Sr.no. Source exoT (%)

1 Pus 11(61.11)

2 Urine 4 (80)

3 Sputum 4 (100)

4 Blood 0 (0)

5 Body fluids 1 (100)

6 Total 20 (66.67)

[Table/Fig-6]: Showing distribution of exoT genes Pseudomonas aeruginosa 
 Clinical Isolates (Pus n=18, Urine n=5, Sputum n=4, Blood n=2, Fluid n=1) in 
 different samples, Total n=30).

S.n Sample Case exoT S.n Sample Case exoT

1 Pus Maxilla + 16 Urine UTI +

2 Pus CSOM + 17 Pus CSOM +

3 Pus NHTU + 18 Pus CSOM -

4 Pus Hydrocele + 19 Urine UTI -

5 Urine CUTI + 20 Blood Fever -

6 Urine UTI + 21 Pus Leg abscesses +

7 Pus Leg cellulitis + 22 Pus NF -

8 Pus DFU + 23 Pus NF -

9 Fluid COPD + 24 Sputum RTI +

10 Pus NF + 25 Pus TA -

11 Pus DFU + 26 Pus DFU -

12 Pus CSOM + 27 Pus DFU -

13 Urine UTI + 28 Sputum RTI +

14 Sputum RTI + 29 Blood Pneumonia -

15 Sputum RTI + 30 Pus DFU -

[Table/Fig-5]: Distribution of exoT genes of 30 Pseudomonas aeruginosa clinical 
Isolates in respect to sites of Infections.
CSOM: Chronic suppurative otitis media; NHTU: Non healing tropic ulcer; UTI: Urinary tract  infection; 
NF: Necrotizing fascitis; COPD: Chronic obstructive pulmonary disease; DFU: Diabetes foot ulcer; 
RTI: Respiratory tract infection; TA: Traumatic amputation; CAUTI: Catheter associated UTI

Isolation and identification of P.aeruginosa: All clinical samples 
were inoculated onto MacConkey agar, Nutrient agar and Blood 
agar plates. Inoculated plates were incubated at 37ºC for 24 hours. 
After obtaining the growth, P.aeruginosa was identified by studying 
colony characteristics, production of pyocyanin pigments, grape 
like odour, growth at 42ºC, motility test, Gram staining, and positive 
oxidase, citrate, and catalase tests [14].

Extraction of Dna: For the detection of exoT gene, chromosomal 
DNA from the 30 clinical strains of P.aeruginosa clinical isolates was 
extracted and DNA purification was carried out using a commercial 
available DNA extraction kit (Ganeaid-Presto™ Mini gDNA bacteria 
Kit) as indicated by manufacturer’s instructions.

Polymerase Chain Reaction (PCR): The sequences of the primers 
used in PCR for detection of exoT gene and its molecular weight are 
shown in [Table/Fig-1] [15,16].

belonged to 41-60 years of age group (46.67%). Out of 20 exoT 
genes in P.aeruginosa, 17/20 (85%) were detected from male and 
3/10 (15%) from female patients [Table/Fig-4]. 

For all PCRs, the DNA extracted from P.aeruginosa under study 
was used as templates. PCRs were carried out in 25 µL mixture 
containing 12.5 µL mastermix (Geneaid-Presto™Mini gDNA 
bacteria Kit), 1.5 µL forward primers, 1.5 µL reverse primers, 2.0 µL 
DNA template and 7.5 µL distilled water [Table/Fig-2].

gel electrophoresis: Electrophoresis was done using PCR products 
of P.aeruginosa.To prepare agarose gel, 2% agarose with ethidium 
bromide was used, as it shows clear resolution for small fragments. 
The quantity of agarose used for a gel preparation was around 250 
mL. Images of PCR products were detected using transillumator by 
UV illumination is shown [Table/Fig-3]. PCR products were estimated 
by comparing with the 100bp DNA molecular size markers [17].

STATISTICAL ANALYSIS
The statistical analysis was done by using Chi-square test on line 
by graphpad prism 9.2.0.332. The calculated p-value was 0.0093 
which is significant.

RESULTS 
Out of 30 strains of P.aeruginosa, 20 (66.67%) were isolated from 
male and 10 (33.33%) from female patients. Most of the subjects 

The prevalence of exoT gene was 66.67%. Out of 30 strains of 
P.aeruginosa clinical isolates, 20 (66.67%) showed amplification of 
exoT gene and 10 (33.33%) strains showed negative amplification 
[Table/Fig-5].

DISCUSSION
P.aeruginosa is one of the major and well identified nosocomial 
pathogen. It has capability to survive and multiply with minimal 
nutrients. It can cause severe infection in hospitalised patients. 
P.aeruginosa is one of the most common co-infecting pathogen 
and exotoxin T is virulence factor that make P.aeruginosa 
more virulent for host cells. This descriptive research study 
was undertaken to detect exoT gene encoding exotoxin T in 
P.aeruginosa clinical isolates. T3SS is a basic and important 
weapon of P.aeruginosa and several other Gram negative 

[Table/Fig-3]: Showing gel electrophoresis and amplification products of virulence 
gene (exoT) of Pseudomonas aeruginosa clinical isolates.

Out of 30 strains of P.aeruginosa 11/30 (61.11%) isolates from 
pus detected exoT gene followed by urine 4/5 (80%), sputum 4/4 
(100%), body fluid 1/1 (100%) and blood 0/2 (0%) [Table/Fig-6].
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organisms for survival and causation of disease. The T3SS 
is a needle like sharp tiny machine that carry and deliver 
effector proteins (exotoxins) directly into targeted cells of the 
host to start disease. These delivered exotoxin precipitate and 
continue progress of infection by changing normal functions of 
target cells, such as constant movement of network of protein 
filaments and microtubules in the cytoplasm, reactions of cells 
to inflammatory stimuli, signalling pathways and secretory 
trafficking [18]. T3SS complex cellular nano machine is a key 
weapon of several pathogenic Gram negative bacteria which 
works in a systematic planned mode of action and can alter the 
target cell in number in irregular manner. T3SS has gradually 
developed because of the pressure of the survival within 
infected cells.

Virulence factors injected by T3SS into host cells play important 
role for P.aeruginosa to be more virulent [19,20]. The gene exoT, 
modify the actin cytoskeleton, inhibit migration and multiplication 
of cell. Exotoxin T prevents adhesion, phagocytosis, excessive 
multiplication and stop epithelial barrier that help P.aeruginosa to 
cause spread type of infections [21]. Gene exoT is an important 
virulence gene encoding exoenzyme T. Therefore, detection of exoT 
gene is important while determining pathogenicity of P.aeruginosa in 
different type of infections. 

In this research study, authors aimed to determine the prevalence 
of exoT virulent gene in 30 strains of P.aeruginosa isolated from 
various clinical samples in a Tertiary Care Hospital. PCR and gel 
electrophoresis technique was used for the detection of exoT gene 
in P.aeruginosa under study. In this study, the prevalence of exoT 
gene was 66.67%. Out of 30 strains of P.aeruginosa clinical isolates 
from the different clinical conditions, 20 (66.67%) detected exoT 
gene in all spreading type of infections caused by P.aeruginosa. 
P.aeruginosa isolates from pus (61.11%), sputum (100%), urine 
(80%) and bodyfluids (100%) samples showed presence exoT 
gene. Out of 30, 10 (33.33%) strains were found to be negative for 
exoT gene.

In other similar study in southern India, the prevalence of exoT was 
recorded as 84% [13]. Many researches all over the world studied 
the prevalence of exoT genes as an epidemiological marker in 
pathogenic P.aeruginosa causing different type of infections. The 
prevalence of exoT genes has been found to be variable in P. 
aeruginosa isolates obtained from different infections in the world. 
Prevalence of exoT gene recorded in Iran was 36.27% [22] and 
in Egypt and Romania, prevalence of exoT in P.aeruginosa clinical 
isolates were recorded as 100% [12,23].

Role of exoT gene is crucial in the causation of spreading type 
infections. T3SS virulence factors are responsible for seriousness 
of the infections with raised death rate [24]. The proven role of 
exoT virulence genes in the pathogenicity of P.aeruginosa would 
help in understanding the prognosis of Pseudomonas infections 
and designing an effective vaccine against the pseudomonas 
infections to prevent them. This may help in epidemiological 
study, deciding the treatment course for the infections caused 
by P.aeruginosa. These findings may help in identifying virulent 
gene targets for immune intervention which could regulate 
the severity of the host response and its effect on impairment 
caused by P.aeruginosa. 

The identification of virulent markers of pathogens for identification 
of acute and chronic infections at early stage remains a critical area 
and still need large research. Such type of research studies and 
findings facilitate the prevention of infections caused by bacteria 
and can be very useful to control the Pseudomonas infections.

Limitation(s)
All the P.aeruginosa strains under study were obtained from In 
Patient Department (IPD) only. Therefore, prevalence of exoT gene 

in P.aeruginosa could not be studied in Out Patient Department 
(OPD) patient. Larger sample size of both IPD and OPD patients 
would have provided better status of prevalence of exoT virulent 
gene marker as well as difference and significance.

CONCLUSION(S)
Gene exoT encoding ExotoxinT plays a very crucial role in the 
causation of disease. The proven role of exoT virulence genes in 
the pathogenicity of P.aeruginosa would help in understanding the 
prognosis of Pseudomonas infections and designing an effective 
vaccine against the Pseudomonas infections to prevent them. 
This may help in epidemiological study, deciding the treatment 
course for the infections caused by P.aeruginosa. In future trends 
in diagnostic microbiology, focus should be on development of 
rapid tests required for detection of virulence factors which are 
important epidemiological markers apart from identification and 
antimicrobial susceptibility tests.
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Abstract

Brief Communication

intRoduction

Respiratory syncytial virus (RSV) is an important cause of 
acute respiratory infections (ARIs) in children; about 60% of 
children get infected with RSV by the 1st year and 100% by the 
2nd year of life.[1] As per the World Health Organization, RSV is 
responsible for 4 million deaths around the world annually in 
children <5 years of age.[2] The virus is mostly seen in children 
with bronchiolitis and pneumonia.[3] Repeated infections and 
yearly outbreaks of RSV possibly occur due to the antigenic 
variability of the virus which is a challenge for designing and 
development of vaccine.[3] To optimise the prophylaxis, it is 
important to forecast the trends of RSV infection in a given 
area for better prevention and control.

mateRials and methods

Study duration
The study was conducted over a period of 28 months, 
i.e., between September 2012 and December 2014.

Ethical clearance
The study was carried out subsequent to clearance from the 
Institutional Ethics Committee vide letter no MC/EC/2011/227.

Sample collection and transportation
A total of 689 nasopharyngeal aspirates and throat 
swab samples were collected from patients of ARI by a 
trained technician, using sterile nylon flocked swabs, and 
placed in viral transport medium, labelled and transported 
on ice at the earliest to advanced research laboratory (ICMR 
Grade-I Virology Lab) of Sawai ManSingh Medical 
College, Jaipur, for further processing and storage of the 
samples.

Nucleic acid extraction
One hundred and ten microlitres of viral nucleic acid was 
extracted from 400 µl of sample using NucliSENS easyMAG 
automated nucleic acid extractor (BioMerieux) as per the 
manufacturer’s instructions.

Respiratory syncytial virus (RSV) causes high mortality and morbidity in infants. The study was planned to determine the trends of RSV 
sub-types in hospitalised children. Nasopharyngeal aspirate and throat swabs were collected from the hospitalised children up to 5 years of 
age. Viral nucleic acid was extracted using easyMAG automated extraction system, and real-time reverse transcription polymerase chain 
reaction was performed. Total positivity for RSV was found to be 25.40%, predominantly for RSV B (20.03%), followed by RSV A (2.90%) 
and RSV AB mixed infections (2.47%). Palivizumab prophylaxis can be planned to be given to infants from post-monsoon to end of winter.

Keywords: Palivizumab, real-time reverse transcription polymerase chain reaction, Respiratory syncytial virus A, respiratory 
syncytial virus B
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Real‑time reverse transcription polymerase chain reaction
Initial screening for the presence of RSV was done 
using previously published primer probes for RSV by 
real-time reverse transcription polymerase chain reaction 
amplification[4] (synthesised by Applied Biosystems Inc., 
USA). Samples positive for RSV were retested separately for 
RSV A and RSV B on ABI 7500 fast (Applied Biosystems Inc., 
USA). The primer probe for sub-typing of RSV A and RSV 
B was synthesised (TIB MOL, from TIB MOLBIOL, Berlin, 
Germany) as per the published literature.[5]

Results

Six hundred and eighty-nine samples from hospitalised children 
of age ≤ 5 years were screened for possible RSV infection. The 
total positivity for RSV was found to be 175/689 (25.40%), 
133/490 (27.14%) in males and 42/199 (21.10%) in females. 
RSV B was found positive in 20.03% (138/689) patients, RSV 
A in 2.90% (20/689) patients and RSV AB in 2.47% (17/689) 
patients. Correlation of RSV sub-types in relation to signs, 
symptoms and clinical syndromes is mentioned in Table 1.

Age‑wise distribution of Respiratory syncytial virus A, 
Respiratory syncytial virus B and Respiratory syncytial 
virus AB
The occurrence of RSV infections varied in different 
age groups. Maximum positivity was observed in age 
group 1–12 months (36.13%), which was statistically significant 
(P < 0.001) (Chi-square test), followed by 13–24 months age 
group (18.34%); very low positivity was found in other age 
groups (2.33%–8.82%).

Seasonal distribution of Respiratory syncytial virus A, 
Respiratory syncytial virus B and Respiratory syncytial 
virus AB
In the 1st year of the study from September 2012 to August 2013, 
the only circulating type of RSV was the RSV A with its peak in 
March 2013, at the end of winter season. In the 2nd year of study 
from September 2013 to August 2014, both the types and mixed 
infections, i.e., RSV A, RSV B and RSV AB, were found to be 
circulating. All the RSV types were found to be circulating mainly 
during winter months and post-monsoon season [Figure 1].

discussion

RSV is an important cause of mortality and morbidity requiring 
hospitalisation in the first few years of life. The present study 
was first to report the trends of RSV A and RSV B from Jaipur 
and Rajasthan in the hospitalised children ≤5 years of age. 
During the study period of 27 months, total positivity of RSV 
was found to be 25.40%. This is in correlation with an earlier 
study which reported a positivity of 26%.[6] On RSV typing of 
positive samples in the present study, predominance of RSV 
B (78.85%) was observed as compared to RSV A and RSV 
AB mixed infections. This is consistent with an earlier Indian 
study from Delhi (64.44%)[7] and other studies globally, from 
Malaysia (73.36%),[8] Zagreb (83.60%)[9] and Brazil (92.07%).[6] 
A study from Kolkata (India) reported predominance of RSV 
B (95%) in the 1st year, which was replaced by RSV A (94.84%) 
in the consequent years of the study.[10]

In the present study, RSV was positive predominantly (36.13%) 
in the hospitalised children <12 months of age. RSV is known 
to be an important cause of hospitalisation in children younger 
than 1 year of age.[6] This may be due to low levels of immunity 
in infants.

Table 1: Correlation of Respiratory syncytial virus sub‑types in relation to signs, symptoms and clinical syndromes

RSV A, n (%) RSV B, n (%) RSV AB, n (%) Total RSV
Total 20 (11.43) 138 (78.85) 17 (9.71) 175 (100.00)

Signs and symptoms

Fever 3 (15.0) 115 (83.33) 16 (94.11) 134 (76.57)

Cough 20 (100.0) 137 (99.27) 17 (100.0) 174 (99.42)

Sore throat 9 (45.0) 3 (2.17) 1 (5.88) 13 (7.42)

Shortness of breath 16 (80.0) 127 (92.02) 16 (94.11) 159 (90.85)

Wheezing 2 (10.0) 2 (1.45) - 4 (2.28)

Clinical syndrome

Pneumonia 3 (15.0) 76 (55.07) 11 (64.70) 90 (51.42)

Bronchiolitis 1 (5.0) 20 (14.49) 1 (5.88) 22 (12.57)
RSV: Respiratory syncytial virus
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Figure 1: Seasonal variations in Respiratory syncytial virus A and 
Respiratory syncytial virus B along with Respiratory syncytial virus AB 
mixed infection.
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In the present study, pneumonia was observed in 51.42% 
and bronchiolitis in 12.57% of RSV-positive patients. Earlier 
studies reported bronchiolitis in 47.1% to 82%[1,11] and 
pneumonia in 36.2%–76%[1,11] in RSV-positive patients. RSV 
B was the predominant RSV type detected in the present 
study in the hospitalised children of ≤5 years of age. RSV B 
was reported to be a more common cause of bronchiolitis and 
pneumonia than sub-type A.[9]

During the 1st year of our study, only RSV A was the type of 
RSV circulating whereas, during the 2nd and 3rd year of the study, 
all the two types and mixed infections, i.e., RSV A, RSV B and 
RSV AB, were found to be co circulating. The exact reason for 
this variation in the circulation patterns of RSV during different 
years of the study is not known. Similarly co-circulation of 
RSV A and RSV B has been found in other studies from India 
and Germany with the predominance of RSV A sub-group.[12,13]

conclusion

RSV B was the most predominant type circulating in our area with 
co-circulation of RSV A and RSVAB. Peak positivity was seen in 
winters and lower positivity in post-monsoon season. Palivizumab 
can be planned to be given post-monsoon till winters are over. 
Only hospitalised patients were studied in present study which is 
a limitation but provides information on trends in serious patients 
and can provide guidance to plan prevention and control policies.
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Abstract

Original Article

IntRoductIon

Acute encephalitis syndrome (AES) is defined as the 
acute-onset of fever and a change in mental status and/or 
new-onset of seizures in a person of any age at any time of 
the year. AES is an emerging public health problem, claiming 
thousands of lives[1] and the disease most commonly affects 
children and young adults and can lead to considerable 
morbidity and mortality.[2]

Although bacteria, viruses and protozoan parasites may cause 
encephalitis, among these the viruses are the most common 
and important cause of encephalitis. Cases of AES have been 
reported from many states of India, but the aetiological agent 
has been identified in only 20%–30% cases.[3] Among all, viral 
encephalitis that is encountered in India, JE appears to be of 
greater significance during outbreaks as well as in sporadic 
cases. Herpes group of viruses, enterovirus (EV), measles 

virus (MV), mumps virus (MPV) and Rubella virus (RV) also 
constitute significant numbers in sporadic and outbreak cases in 
India. However, the profile of agents causing AES varies from 
place to place. Clinically and neurodiagnostic tests can usually 
establish the presence of encephalitis but do not necessarily 
establish the aetiologic cause, which often remains unknown.[4]

There is only one report from Rajasthan on aetiology of AES 
cases, where only HSV was tested.[5] Rajasthan has its own 
geographic characteristics, and till recently, the state has 

Context: Acute encephalitis syndrome (AES) is a serious public health problem, caused mainly by viruses. However, the profile of viruses 
causing AES in Rajasthan is not well characterised. Aims: The present study was undertaken to identify the viruses causing AES and develop 
diagnostic algorithm so as to help in improved diagnosis, treatment, prevention and control. Settings and Design: The present study is a 
hospital-based descriptive, observational study. Samples were processed at Grade-1 DHR/ICMR Viral Research and Diagnostic Laboratory 
at SMS, Jaipur. Subjects and Methods: Cerebrospinal fluid (CSF) samples were processed for IgM antibody detection by enzyme-linked 
immunosorbent assay (ELISA) for mumps virus (MPV), measles virus (MV), Rubella virus (RV), Japanese encephalitis virus (JEV), West Nile 
virus (WNV) and Dengue virus using commercial kits. Nucleic acid was extracted from CSF using automated extraction system. Real-time 
polymerase chain reaction was done using specific primers and probes for Herpes simplex virus (HSV), Varicella-zoster virus (VZV), 
Epstein-Barr virus (EBV), cytomegalovirus (CMV) and enterovirus (EV). Statistical Analysis Used: Statistical analysis was done using 
ANOVA. Results: Among 3088 patients, 702 (22.7%) patients were positive for one or more viruses. HSV (261;8.45%) was the most 
common followed by EBV (173;5.6%), VZV (97;3.1%), CMV (68;2.2%), EV (32;1.03%), MPV (27;0.9%), DV (28;0.9%), MV (19;0.6%) 
and RV (6;0.2%). Conclusions: AES occurred sporadically in Rajasthan, samples should be tested first for herpes group of viruses followed 
by EV or/and for arboviruses depending on season or measles, mumps and RVs in children.

Keywords: Acute encephalitis syndrome, cerebrospinal fluid, enzyme-linked immunosorbent assay, herpes simplex virus, Japanese 
encephalitis, polymerase chain reaction
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been considered to be non-Japanese encephalitis (JE) area. 
With better irrigation and paddy cultivation in the state, the 
vector for Japanese encephalitis virus (JEV) is available, 
and the risk has consequently increased. The present study 
was undertaken to identify the viruses causing AES in 
patients. These results are likely to help in proper diagnosis, 
treatment, planning prevention and control strategies 
and in developing diagnostic algorithm in our state. The 
findings of our study are also likely to help clinicians in 
the management of AES.

subjects and methods

Study design
The present study is a hospital-based descriptive, observational 
study.

Source population
This study was carried out on patients admitted to SMS and 
attached group of hospitals, Jaipur.

Period
The study period was November 2011 to December 2016.

Place of study
Samples were processed at Virology Laboratory, Jaipur. 
Institutional Ethics Committee permission was obtained before 
initiating the study.

Sample size
The minimum sample size for this study was calculated 
as 375 with an estimated 0.42 true proportion rate[6] at a 
confidence level of 95% assuming desired precision rate of 5% 
using the formula from EpiTools epidemiological calculators 
n = (Z2 × P [1 – P])/e2 (where Z is value from standard 
normal distribution corresponding to desired confidence 
level (Z = 1.96 for 95% confidence interval), ‘P’ is expected 
true proportion and ‘e’ is desired precision (5%). However, 
to study the trends, all samples meeting criteria and tested 
over 5 years were included in the study.

Inclusion criteria
Patients presenting with fever of <15 days duration with or 
without altered sensorium, seizures, headache, vomiting, 
abdominal pain and paralysis.

Exclusion criteria
Patients suffering from bacterial meningitis, head injury, 
simple febrile seizures, seizure disorder, heat stroke, metabolic 
disorders and papilloedema.

Sample collection and transportation
A total of 3088 cerebrospinal fluid (CSF) samples were collected 
from patients suspected of AES. All samples were received with 
prior informed consent from the patients/parents/guardians. 
Detailed pro forma was filled; samples were labelled and 
sent to lab. Each sample was processed in accordance with 
established SOPs in the laboratory.

Serological detection
IgM antibody detection by enzyme-linked immunosorbent 
assay (ELISA) for MPV, MV, RV, JEV, West Nile virus (WNV) 
and Dengue virus (DV) were done in patient CSF using 
commercial ELISA kits [Table 1] as per manufacturer’s 
instructions.

Polymerase chain reaction‑based detection
Nucleic acid extraction
Briefly, nucleic acid (NA) was extracted by an automatic nucleic 
acid extractor (NucliSENS easyMAG-Biomerieux) according 
to the manufacturer’s instructions. A total of 300 µl of each 
CSF sample was loaded in the instrument for on-board lysis, 
and 60 µl of magnetic silica were added to each specimen after 
10 min incubation and mixed well. The NA was extracted in a 
final volume of 100 µl to be used in real-time polymerase chain 
reaction (PCR) and an aliquot was stored at 80°C for further use.

Standardisation of real‑time polymerase chain reaction
Standardizations were done for real-time PCR by using 
the positive controls. The cell culture supernatant of 
Herpes simplex virus (HSV), Varicella-zoster virus (VZV), 
Epstein-Barr virus (EBV), Cytomegalovirus (CMV) and EV 
were used as positive control which was provided by Manipal 
Center for Virus Research, Kasturba Medical College (KMC), 
Manipal.

Amplification and detection of viruses was done on Light 
Cycler 480 instrument (Roche) as per manufacturer’s 
instructions using their master mix and primer probes as per 
previously published sequences as given in Table 2.[7-10] Briefly 
for DNA viruses 10 µl of Light Cycler 480 Probes Master 
ready mix (Roche), 2 µl of primer probe mix [Table 2], 3 µl of 
PCR grade water and 5 µl of DNA were added, cycling profile 
for PCR was; preincubation at 95°C for 10 min followed by 
45 cycles of denaturation at 95°C for 10 s, annealing at 55°C 
for 30 s and extension at 72°C for 1 s.

For the detection of RNA viruses, 20 µl RNA Master 
Mix (Roche) was used comprising of 0.3 µl enzyme blend, 

Table 1: Enzyme linked immunosorbent assay kits used 
for the detection of viruses causing acute encephalitis 
syndrome

Serial number Test done Kit used
1 JEV IgM InBios International, Inc., Seattle, 

Washington, USA
2 WNV 

IgM
InBios International, Inc., Seattle, 
Washington, USA

3 Mumps 
virus IgM

Calbiotech Inc., Austin Dr, Spring 
Valley, CA

4 Measles 
virus IgM

Calbiotech Inc., Austin Dr, Spring 
Valley, CA

5 Rubella 
virus IgM

Diagnostic Bioprobes s.r.l Altunizade 
Uskudar Istanbul, Turkey

6 Dengue 
virus IgM

Standard Diagnostics, Inc., 
Korea/NIV Pune

JEV: Japanese encephalitis virus, WNV: West Nile virus
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3 µl reaction buffer plus 2 µl primer-probe mix, 9.7 µl PCR 
grade water and 5 µl RNA. Reverse transcription was done 
at 50°C for 10 min.  The cycling profile of PCR was initial 
denaturation at 95°C for 30 s, followed by 45 cycles of 
denaturation at 95°C for 1 s, annealing at 55°C for 20 s and 
extension at 72°C for 1 s. Each assay was run using a positive 
control and a negative control.

Results

Virus identification, serologically or by molecular testing, 
was possible in 22.7% of AES suspected patients. The 
positivity for viruses in male (27.62%) and female (26.85%) 
was not statistically significant (P = 1.00). The positivity in 
children (41.10%) was significantly higher (P = 0.0001) as 
compared to adults (21.51%) [Table 3].

Most common virus identified in AES suspects in our study 
was HSV (8.4%) followed by EBV (5.6%), VZV (3.1%), 
CMV (2.2%), EV (1.0%), MPV (0.9%), DV (0.9%), 
MV (0.6%) and RV (0.2%). None of the samples were 
found positive for JE and WNV. Coinfection was seen in 
nine (0.3%) patients with two viruses each, HSV and VZV 
in four (0.1%) patients, and HSV and EBV in five (0.16%) 
patients. Age- and sex-wise distribution for different viruses 
in positive cases is given in Table 4. Positivity in males was 
higher than females for HSV and EBV but for other viruses, it 
was either similar or slightly more in males. The HSV, VZV, 
EBV, CMV, EV and DV were found more in adults compared 
to children whereas MPV, MV and RV were found only in 
children [Table 4].

The most common clinical presentation was fever followed 
by altered sensorium, seizures, headache, vomiting and 
abdominal pain [Table 5]. No seasonal variation was observed 
for all viruses except DV in the present study [Figure 1].

dIscussIon

There is a wide variation in the viral aetiological agents 
causing CNS infections across the globe and even in the same 
continent, and a country.[11] For better management of patients, 
it is important to know the profile of viruses causing AES in 
the given area so that immediate action can be taken before 
laboratory results are available.

In the present study, viral confirmation of AES was 
documented in only 702 (22.73%) patients. Similarly, other 
Indian studies have reported positivity from 17.20% to 
29.81%, at Odisha (17.2%),[12] at Uttar Pradesh (21.83%),[2] 
at West Bengal (29.81%)[13] but other studies from 
India reported higher positivity from 50% to 71.92% at 
Uttar Pradesh (58.36%),[14] at Karnataka (60%)[9] and at 
New Delhi (71.92%)[11] Positivity from other countries ranged 
from 4% to 69% in AES suspected patients.[15-19]

The positivity varies from place-to-place and depends on the 
number of viruses included in the detection panel; samples 
included in the study; detection techniques; geographical 
location; occurrence of any epidemic/outbreak during the 
study period, etc.

Among the positive cases, Herpes group of viruses were the most 
common (84.24%) causative agent of AES in the present study.
Wide variation in positivity has been reported for Herpes group 
in India from 13% to 59.10% at Karnataka,[9] Eastern India,[12] and 

Table 2: Customized primers and probes for the detection of viruses causing acute encephalitis syndrome using real 
time polymerase chain reaction

Virus Primer or probe Gene target Sequence (5’ ‑ 3’) References
HSV Forward gD CGGCCGTGTGACACTATCG Weidmann et al., 2003[7]

Reverse CTCGTAAAATGGCCCCTCC
Probe FAM-CCATACCGACCACACCGACGAACC

EBV Forward p143 GGAACCTGGTCATCCTTTGC Niesters et al., 200[8]

Reverse ACGTGCATGGACCGGTTAAT
Probe FAM-CGCAGGCACTCGTACTGCTCGCT

VZV Forward DNA polymerase CGGCATGGCCCGTCTAT Weidmann et al., 2003[7]

Reverse TCGCGTGCTGCGGC
Probe FAM-ATTCAGCAATGGAAACACACGACGCC 

CMV Forward MIE protein AAC TCA GCC TTC CCT AAG ACC A Ramamurthy et al., 2011[9]

Reverse GGG AGC ACT GAG GCA AGT TC
Probe FAM-CAA TGG CTG CAG TCA GGC CAT GG

EV Forward 5’ UTR CCCTGAATGCGGCTAATCC Piqueur et al., 2009[10]

Reverse ATTGTCACCATAAGCAGCCA
Probe FAM-AACCGACTACTTTGGGTGTCCGTGTTTC

HSV: Herpes simplex virus, VZV: Varicella zoster virus, EBV: Epstein-Barr virus, CMV: Cytomegalovirus, EV: Enterovirus

Table 3: Positivity for viruses in patients suspected of 
acute encephalitis syndrome

Sample Patients Male Female Children Adult
Tested 3088 1926 1162 1433 1655
Positive 702 532 312 589 356
Percentage 22.73 27.62 26.85 41.10 21.51
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UP[2,14] and abroad also from 7.19% to 55%.[16-21] Herpes group 
remains the most common causative agent in acute sporadic 
encephalitis cases in the developed world and in India too. All 
these viruses have specific antiviral therapy available (acyclovir), 
and early diagnosis can alert the clinician for timely initiation 
of specific therapy and prevent the high mortality and morbidity 
which can occur in absence or delay in treatment.

Additional viruses identified in positive cases in our study were 
EV (4.50%), DV (3.94%), MPV (3.80%), MV (2.67%) and 
RV (0.84%). EV-71 is an important emerging encephalitogenic 
virus. Similar to our study, low positivity was observed to 
these viruses from 0.19% to 2.6% from Eastern India,[12] but 
higher positivity to all these viruses from one study from 

Western UP (EV 71 in 42.1%, MV in 21.1%, and MPV in 
10.5%).[2] Whereas EV was not reported in another study from 
UP.[14] On the other hand, very high positivity was reported for 
EV 71 (35.1%) from New Delhi.[11]

Before the start of nationwide, MMR vaccination programs, 
mumps and measles were most common causative agents 
detected in encephalitis suspected children. From developed 
countries, these organisms have almost disappeared; however, 
they continue to be most common causative agents of AES 
in developing countries like India, probably because of 
suboptimal immunisation rates.[14]

In the present study, none of the samples were found positive 
for JEV and WNV. Similarly, other studies from India 
and abroad also did not report JEV, from Western UP,[2] 
Andhra Pradesh,[22] Taiwan,[20] and Malaysia.[4]

JEV is a big public health problem in India causing frequent 
outbreaks and high mortality[23-25] but Rajasthan belongs to 
non-JE endemic area, and even now, no case was reported in 
our study also. However, there may be some limitations in our 
study, the kit used of JE was from Inbios and not from NIV 
moreover majority of our samples belonged to about 22 districts 
of Rajasthan. There is a need to systematically test samples 
from all the districts of Rajasthan, especially those where there 

Table 4: Sex and age group wise occurrence of different viruses in positive cases

Viruses Positive (%) Children Adults Males Females

Total (%) Total (%) Positive (%) Positive (%)
HSV 261 (36.71) 89 (12.52) 172 (24.19) 155 (21.80) 106 (14.91)
VZV 97 (13.64) 35 (4.92) 62 (8.72) 62 (8.72) 35 (4.92)
EBV 173 (24.33) 51 (7.17) 122 (17.16) 116 (16.32) 57 (8.02)
CMV 68 (9.56) 23 (3.23) 45 (6.33) 38 (5.34) 30 (4.22)
EV 32 (4.50) 24 (3.38) 8 (1.13) 23 (3.23) 9 (1.27)
MPV 27 (3.80) 27 (3.80) 0 22 (3.09) 5 (0.70)
MV 19 (2.67) 19 (2.67) 0 13 (1.83) 6 (0.84)
RV 6 (0.84) 6 (0.84) 0 5 (0.70) 1 (0.14)
DV 28 (3.94) 9 (1.27) 19 (2.67) 19 (2.67) 9 (1.27)
JEV 0 0 0 0 0
WNV 0 0 0 0 0
Total 711 (100) 283 (39.80) 428 (60.20) 453 (63.71) 258 (36.29)
HSV: Herpes simplex virus, VZV: Varicella zoster virus, EBV: Epstein-Barr virus, CMV: Cytomegalovirus, EV: Enterovirus, MPV: Mumps virus, 
MV: Measles virus, RV: Rubella virus, DV: Dengue virus, JEV: Japanese encephalitis virus, WNV: West Nile virus

Table 5: Clinical profile of acute encephalitis syndrome in 
suspected patients (n=3088)

Clinical features Cases (%)
Fever 2653 (85.91)
Altered sensorium 1968 (63.73)
Seizures 1596 (51.68)
Headache 1021 (33.06)
Vomiting 653 (21.15)
Abdominal pain 234 (7.58)

Figure 1: Seasonal trends of acute encephalitis syndrome
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has been change in ecosystem due to buildings of dams and 
canals and presence of JE vector has been reported.

In the present study, co-infection was seen in nine samples 
with two viruses each HSV and VZV in four samples and HSV 
and EBV in five samples. Similarly, other studies also reported 
coinfection. A study from Sweden[15] detected coinfection in two 
samples with two viruses each; HSV and EBV in one sample 
and VZV and EBV in the other sample. Authors from Italy[26] 
reported coinfection in four samples with two viruses each HSV1 
and VZV in two samples, HSV1 and HSV2 in one sample and 
EBV and HSV2 in one sample. Herpes group of viruses may 
be positive due to reactivation of latent viruses in the setting of 
a primary central nervous system infectious agent.[27]

In the present study, positivity for AES was found in both 
children and adults, but it was significantly higher in 
children (P = 0.0001) as compared to adults. Similar findings 
have been reported in Lucknow, UP, which also showed higher 
positivity in children.[14] However, many studies conducted for 
AES in India were limited to children only.[2,11,13,28,29]

The MPV, MV and RV were found positive in children only; 
whereas other viruses occurred both in children and adults 
but predominantly in adults. MMR has been reported to 
mainly affect older teens and young adults, which include the 
unvaccinated population; this population has probably not 
developed immunity through exposure to virus because of 
decreased circulation of the virus after the implementation of 
childhood immunisation program.[11]

In the present study, the number of males enroled was higher 
but positivity in both sexes was similar. Although none of 
the CNS infections are known to have a male predominance, 
this apparent male predominance can be attributed to the 
male-dominated social system where a sick male gets 
preferential medical attention.

In the present study, post-monsoon presence of DV was 
observed which coincides with seasonal increase in DV 
infection post-monsoon. However, no distinct seasonal 
variation was observed for other viruses. Similarly, Jain 
et al. from UP[14] observed a definite seasonality for DV and 
JEV in monsoon and post-monsoon seasons. While from 
Gorakhpur, UP[30] reported AES cases throughout the year, but 
the incidence peaked in post-monsoon period. The seasonal 
trends depend on the predominant agent involved in each study. 
Fever with altered mental state was the most common symptom 
complex in our patients as reported earlier.[31]

Diagnostic algorithm
The diagnostic algorithm which can be followed in our setting 
is as follows; first panel HSV, EBV and VZV; second panel 
CMV, EV and DV; third panel MPV, MV and RV; fourth panel 
JE, WNV and other viruses as per clinical history.

conclusIons

AES occurred sporadically in Rajasthan, samples should be 
tested first for herpes group of viruses followed by EV or/and 

for arboviruses depending on season or measles, mumps and 
RVs in children.
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Abstract

Original Article

intrODuctiOn

Respiratory infections pose major public health problem 
worldwide. About 13 million children of <5 years of age, 
die every year, 95% of them are from developing countries 
and one-third of the total deaths are due to acute respiratory 
infections (ARIs).[1] ARI accounts for 30%–50% of the total 
paediatric outpatient visits and 20%–30% of the paediatric 
admissions.[2] ARIs are mainly self-limited, but can lead to 
complications requiring hospitalisation due to severe acute 
respiratory infections (SARI) which can be fatal at times,[3] 
cause high economic burden on health care systems and to 
family of patients.

The causative agents include mainly viruses, up to 60%, 
(e.g., Respiratory syncytial virus (RSV), Influenza A, Rhinovirus, 
Adenovirus); bacteria (e.g., Streptococcus pneumoniae, 

Mycoplasma pneumoniae and Staphylococcus aureus) and 
fungi (e.g., Pneumocystis jirovecii).[4,5] The severity of the disease 
can be affected by type of infecting agent and predisposing factors 
such as age, immune status of the host, single or mixed infections 
and virulence mechanisms of the viral agents.[6] It is important 
to know the profile and trends of various agents causing RTI in 
children so as to initiate appropriate therapy. Moreover, due to lack 
of identification of viruses antibiotics are given which cause undue 
side effects and also increase antimicrobial drug resistance. There 
are only few studies enumerating the profile of pathogens causing 

Introduction: Various pathogens cause respiratory tract infections in children of <5 years of age causing severe morbidity and mortality. The 
profile of causative agents varies from place to place. Aims: The objectives of our study were to detect the profile and trends of respiratory 
pathogens causing acute respiratory tract infection in children using a custom multiplex real-time polymerase chain reaction (RT-PCR) and to 
develop a diagnostic algorithm. Materials and Methods: A total of 997 children with clinical manifestations of respiratory infections were 
included in the study. Their nasopharyngeal aspirate and throat swab samples were subjected to nucleic acid extraction followed by multiplex 
RT-PCR for eighteen viruses and six bacteria. Statistical Analysis Used: Chi-square test was employed to study the P value of different viruses 
and bacteria. Results: A total of 765 (76.73%) samples were found to be positive for one of the respiratory pathogens. Viruses were detected 
in 598 (59.98%) and bacteria in 167 (41.85%) samples, respectively. The prevalence of single and co-infections among viruses and bacteria 
were 77.76% and 22.24%, 81.44% and 18.56% each, respectively. Respiratory syncytial virus (RSV) A/B and Streptococcus pneumoniae 
were the most predominant pathogens detected in the study and were associated with lower respiratory tract infections. Conclusion: RSV and 
S. pneumoniae were the most common pathogens detected, higher prevalence was observed in children <1 year of age. Viruses were predominant 
during winter months. The study helped to prepare diagnostic algorithm which will help in reducing diagnostic costs. However, further studies 
are required to assess whether viruses are bystander or real pathogens and include larger panel of bacteria and viruses for diagnosis.
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ARI in hospitalised patients.[2] Most of the respiratory pathogens 
produce similar symptoms as a result it is difficult to identify 
them clinically. Various commercial and in-house multiplex 
real-time polymerase chain reaction (RT-PCR) assays are being 
used for simultaneous amplification of multiple pathogens 
in a single-reaction mixture, which makes them rapid and 
cost-effective.[7,8] Hence, the present study was undertaken to 
identify the profile and trends of various respiratory pathogens 
in hospitalised children using a validated customised multiplex 
RT-PCR.

matErials anD mEtHODs

Setting
This study was conducted at the Indian Council of Medical 
Research (ICMR)/DHR Grade-I Virology reference 
Laboratory-Advanced Research Laboratory, Department of 
Microbiology and Immunology, S. M. S. Medical College, 
Jaipur during 2012–2016. The study was approved by 
Institutional Ethics Committee.

Patient’s enrolment
All the patients enroled in the study were freshly diagnosed 
and hospitalised cases. Any previous history of respiratory 
infections was excluded from the study to prevent the detection 
of residual nucleic acid. Written consent was obtained from 
the parent/guardian. Clinical signs and symptoms of children 
enroled in the study were noted in pro forma for fever, cough, 
nasal catarrh, shortness of breath, sore throat, wheezing, 
bronchiolitis and pneumonia.

Sample collection and transportation
Nasopharyngeal aspirate and throat swabs from 997 
children (age range 1–60 months) with acute respiratory illness 
were collected in 3 ml of viral transport media. Samples were 
labelled and transported on ice packs at the earliest to the 
laboratory. On reaching the laboratory, samples were registered 
and given a unique identification number before aliquoting for 
processing and storage.

Nucleic acid extraction
Nucleic acid from samples was extracted using NucliSENSE 
EasyMAG (Biomeurex) automated extractor according to the 

manufacturer’s instructions, 110 µl of nucleic acid was eluted 
from a volume of 400 µl sample.

Previously standardised customised multiplex PCR was 
used for identification of various viruses,[7] bacterial PCR 
standardisation was done using the same protocol but tested 
in duplex in samples negative for any virus [Table 1].

Statistical analysis
Chi-square test was employed to study the P value of different 
viruses and bacteria.

rEsults

Viruses detected in children
Out of 997 children enroled, 598 (59.98%) children were 
positive for at least one of the respiratory viruses of which 
co-infections were detected in 133 (22.24%) children. Single 
infection was observed in 465 (77.76%) children [Table 2]. The 
most common virus detected in the study (including single and 
co-infection) was RSV A/B in 279 (37.35%), followed by human 
rhinoviruses (HRV) 106 (14.19%) and HAdV 83 (11.11%). 
The profile of viruses causing ARIs is mentioned in Table 2. 
Details of co-infections of different viruses are mentioned in 
Table 3.

Clinical features and association with respiratory viruses
Cough and fever were the most common clinical 
manifestation followed by shortness of breath, pneumonia 
and bronchiolitis [Table 4]. The RSV A/B was predominant in 
cases presenting with pneumonia and bronchiolitis.

Viruses among different age groups
Positivity for respiratory viruses was found to be more in the 
age group of 1–12 months; 495 (66.26%) cases, followed 
by 13–24 months’ age patients with 101 (13.52%) cases and 
25–36 months’ age patients, 65 (8.70%). Most of the viruses 
were found predominantly in the age group of 1–12 months 
as compared to other age groups [Table 2].

Seasonal trends of respiratory viruses
During the study, respiratory viruses were predominant 
during the winter months [Figure 1], RSV A/B had 
its high peaks in December and January while human 
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Figure 1: Month-wise activity of different respiratory viruses from March-2012 to March 2016
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metapneumovirus (HMPV) A/B and Pandemic H1N1 had only 
single peak in February 2013 and for HAdV in December 2014 
and 2015 only. HRV was found to be circulating throughout 
the year irrespective of the seasons, having high peaks in 
March, May and December.

Statistical analysis
On Chi-square test, P value was found to be significant for some 
viruses such as RSV (P < 0.0001), HMPV A/B (P = 0.001), 
pandemic H1N1 (P = 0.0022), Flu A (P = 0.0165) and 
EV (P = 0.0167) when age-wise intergroup comparisons were 
made for each virus.

Bacteria causing ARI
Among samples negative for respiratory viruses, 167 (41.85%) 
were positive for bacteria. Among these, S. pneumoniae was 
the most common, positive in 127 (62.18%) cases followed 
by Moraxella catarrhalis in 60 (29.85%) cases, [Table 5]. 
Predominance of bacterial agents was also found in the 
age group of 1–12 months. P < 0.05 was observed for 
S. pneumoniae and M. catarrhalis.

Diagnostic algorithm
Based on the viruses/bacteria detected in the study and the 
severity of the disease that they cause, a diagnostic algorithm 
was developed [Figure 2].

Table 2: Age‑wise distribution of the respiratory viruses and the incidence of single and co‑infections

Virus 1‑12 
months

13‑24 
months

25‑36 
months

37‑48 
months

49‑60 
months

Single 
infections (%)

Co‑infections (%) Total (%) P

HCoV OC43 8 3 6 2 - 8 (1.72) 11 (3.90) 19 (2.54) 0.0708
HCoV 
Cor229E

3 3 3 - - 3 (0.64) 6 (2.13) 9 (1.20) 0.1085

Flu B 11 4 3 1 1 15 (3.22) 5 (1.77) 20 (2.68) 0.5155
HPIV - 1 7 3 3 - 1 9 (1.93) 5 (1.77) 14 (1.87) 0.3944
HPIV - 3 25 9 3 3 1 28 (6.02) 13 (4.60) 41 (5.49) 0.9309
HPIV - 4 5 3 - 2 2 7 (1.50) 5 (1.77) 12 (1.60) 0.1767
HPIV - 2 3 - 3 - 1 6 (1.29) 1 (0.35) 7 (0.93) 0.4248
HRV 66 12 13 3 12 52 (11.18) 54 (19.15) 106 (14.19) 0.7062
HCoV NL63 2 - - 1 - 1 (0.21) 2 (0.71) 3 (0.40) 0.9344
HMPV A/B 7 11 5 7 14 36 (7.74) 8 (2.83) 44 (5.89) 0.001*
RSV A/B 243 25 4 - 7 209 (44.95) 70 (24.82) 279 (37.35) 0.0001*
HBoV 18 6 5 - - 10 (2.15) 19 (6.74) 29 (3.88) 0.9454
HPeV 1 - - - - - 1 (0.35) 1 (0.13) 0.4569
EV 26 3 - 1 - 9 (1.93) 21 (7.44) 30 (4.01) 0.0167*
HCoV HKU1 5 - 1 2 1 3 (0.64) 6 (2.13) 9 (1.20) 0.8364
HAdV 57 7 8 2 9 39 (8.39) 44 (15.60) 83 (11.11) 0.4647
Flu A 3 5 - 2 1 7 (1.50) 4 (1.42) 11 (1.47) 0.0165*
Pandemic 
H1N1

5 7 8 6 4 23 (4.94) 7 (2.48) 30 (4.01) 0.0022*

Total 495 101 65 32 54 465 (100) 282 (100) 747 (100) -
Samples

Positive 384 89 50 28 47 465 (77.76) 133 (22.24) 598 (59.98) -
Negative 258 62 41 15 23 - - 399 (40.02) -
Total 642 151 91 43 70 - - 997 (100) -

*P<0.05. Flu A: Influenza A, Flu B: Influenza B, EV: Enterovirus, RSV A/B: Respiratory syncytial virus, HMPV A/B: Human metapneumovirus, HRV: Human 
rhinovirus, HPeV: Human parechovirus, HBoV: Human bocavirus, HAdV: Human adenovirus, HPIV: Human parainfluenza virus, HCoV: Human 
coronaviruses

Table 3: Incidence of co‑infections of respiratory viruses

Co‑infection Total, n (%)
RSV A/B + HRV 17 (12.78)
RSV A/B + HAdV 16 (12.03)
RSV A/B + EV 12 (9.02)
HRV + HAdV 15 (11.28)
HBOV + RSV A/B 8 (6.02)
HBoV + HAdV 2 (1.50)
HRV + HPIV-4 3 (2.26)
HPIV3 + HAdV 2 (1.50)
HCoV − HKU1 + HCoV − OC43 2 (1.50)
HCoV - 229E + HPIV-1 1 (0.75)
RSV A/B + HCoV-229E 1 (0.75)
RSV A/B + Flu B 1 (0.75)
HAdV + HPIV-4 1 (0.75)
HCoV-OC43 + HRV 2 (1.50)
HCoV-OC43 + EV 1 (0.75)
HBoV + HPIV-3 1 (0.75)
HBoV + HRV 1 (0.75)
HRV + pandemic H1N1 1 (0.75)
Flu B + HRV 1 (0.75)
EV + pandemic H1N1 1 (0.75)
HAdV + pandemic H1N1 1 (0.75)

Contd...
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DiscussiOn

Respiratory infections claim many lives globally every year. 
Profile and trends of pathogens causing respiratory infection varies 
from place to place and as per season and geographic conditions, 
data from India are very limited hence the present study was done.

In the present study, the overall positivity for viral and bacterial 
pathogens was found to be 76.73%, whereas a study from 
Dhaka[5] reported a positivity of 82.5%. This could be due to 
many reasons such as low-sample size etc. Predominant virus 
detected in the present study was RSV A/B (37.35%), as also 
reported from New Zealand (39%),[22] while wide variation was 
reported from China (13.06%)[23] and Malaysia (70.6%).[24] The 
variations in detection rates by various studies may be due to 
sampling methods, genetic variability among the populations, 

number of samples enroled in the study, samples collected 
during different seasons of the year and the method used 
for detection. RSV is known to be an important cause of 
hospitalisation in children younger than 1 year of age,[25] this 
may be due to lower immunity in infants.[26,27]

Higher numbers of HRV infections were seen in children 
of 1–12 months in our study than other age groups as also 
reported from Latin America.[28] Tregoning and Schwarze 
2010[29] reported that RSV and HRV are the most common 
causes of acute respiratory viral infections as also seen in 
present study. The positivity of other respiratory viruses, 
i.e., HAdV, HMPV, HPIV-1 to HPIV-4, HCoV-OC43, 
HCoV-229E, HCoV-NL 63, HCoV-HKU1, EV, HBoV, 
Pandemic H1N1, Flu A, Flu B and HPeV were between 
11.11%–0.13% [Table 2]. An Indian study by Singh et al., 
2014[25] reported no positivity of HPIV 1–4 and 1.10% 
for HBoV and 7.74% for Influenza (Flu A and Flu B) in 
hospitalised children with ALRI.

The prevalence of respiratory pathogens were found to be 
higher in the age group of <1 year with more predilection to 
RSV A/B and S. pneumoniae and higher co-infection as also 
reported by Bhuyan et al., 2017.[5] Most of the viruses in our 
study were associated with both upper and lower respiratory 
tract infections. However, RSV A/B and S. pneumoniae 
were mostly associated with lower respiratory tract 
infections (i.e. bronchiolitis and pneumonia) in our study and 
at Dhaka too.[5] On comparing seasonal variation, in our study 
RSV A/B showed its highest peak in winters, during January 
similarly a study from Madagascar reported RSV A/B peak in 
February.[30] HMPV A/B also had highest peak in February as 
reported from Karachi also.[31] Thereafter, no peaks of HMPV 
A/B were observed and HMPV A/B was replaced by RSV 
A/B as the predominant virus which continued in the entire 
study as the major virus. Continuous positivity with a peak of 
pandemic H1N1 was observed from December 2012 to April 
2013. This may be due to the high prevalence of pandemic 
H1N1 in the study region. HRV was found to be circulating 
almost entire year with peaks in March, May and December.

Positivity of the respiratory viruses was not continuous 
throughout the years. Some studies reported circulation of the 
respiratory viruses throughout the year, whereas others show 
distinct seasonality,[24] which could be due to seasonal variations 
of host immune response, climatic changes, which may 
promote the viral growth.[25] Low temperatures may favour the 
circulation of the viruses. The information on seasonal positivity 
of respiratory pathogens can help public and clinicians to take 
necessary preventive measures to control respiratory infections.

Timely identification of virus etiology in such patients can prevent 
misuse of antibiotics and emergence of multidrug-resistant 
bacteria. Moreover, the detection of fastidious bacteria by 
RT-PCR could help patient by initiating appropriate therapy 
timely. S. pneumoniae was the predominant bacterial agent as 
also reported from Dhaka,[5] who report it to be an important cause 
of mortality in children <5 years of age.[5] The overall positivity 

Table 3: Contd...

Co‑infection Total, n (%)
HMPV A/B + HAdV 1 (0.75)
HMPV A/B + HPIV-1 1 (0.75)
HCoVHKU1 + HAdV 1 (0.75)
HMPV A/B + RSV A/B 1 (0.75)
HRV + HPIV3 2 (1.50)
HCoV-229E + HRV 1 (0.75)
HCoV-HKU1+HRV 1 (0.75)
HCoVOC43 + HBoV 1 (0.75)
HMPV A/B + Flu A 1 (0.75)
EV + Flu A 1 (0.75)
HPIV3 + Flu A 1 (0.75)
HCoV229 E + pandemic H1N1 2 (1.50)
EV + HRV 3 (2.26)
HCoV-NL 63 + HRV 1 (0.75)
RSV A/B + HPeV 1 (0.75)
HBoV + pandemic H1N1 2 (1.50)
RSV A/B + HPIV-3 3 (2.26)
RSV A/B + HCoV-OC43 3 (2.26)
HCoV-NL 63 + RSV A/B 1 (0.75)
HBoV + HPIV-3 + HRV 2 (1.50)
HCoV-OC43 + HRV + RSV A/B 1 (0.75)
HCoV-229E + Flu B + HMPV A/B 1 (0.75)
HAdV + RSV A/B + Flu B 1 (0.75)
HPIV-3 + HAdV + HMPV A/B 1 (0.75)
RSV A/B + HCoV-HKU1 + EV 1 (0.75)
Flu B + HMPV A/B + HAdV 1 (0.75)
HPIV2 + HPIV1 + HMPV A/B 1 (0.75)
RSV A/B + HCoV-OC43 + HAdV 1 (0.75)
RSV A/B + EV + HRV 1 (0.75)
RSV A/B + HPIV-1 + HRV 1 (0.75)
EV + HBoV + Flu A 1 (0.75)
HPIV-3 + HAdV + HRV 1 (0.75)
HPIV4 + HPIV-1 + HBoV + HCoV-HKU1 1 (0.75)
Total 133 (100)
Flu A: Influenza A, Flu B: Influenza B, EV: Enterovirus, RSV A/B: 
Respiratory syncytial virus, HMPV A/B: Human metapneumovirus, 
HRV: Human rhinovirus, HPeV: Human parechovirus, HBoV: Human 
bocavirus, HAdV: Human adenovirus, HPIV: Human parainfluenza virus, 
HCoV: Human coronaviruses
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for the bacterial agents was found to be 41.85%. Although the 
detection rate of Mycoplasma pneumoniae was only 1.99% 
out of which 1.49% were associated with pneumonia. Even 
though M. catarrhalis was second-most predominant bacteria 
detected in the study its role in respiratory infections needs to 
be evaluated further as it is a known commensal. In children, 
<5 years high prevalence of both bacterial and viral pathogens 
was observed. Immature immune system may be the reason 
behind this. Although bacteria cause secondary infections after 
viral infections, they should not be excluded from screening.

A diagnostic algorithm was prepared based on the severity of 
the disease caused and frequency of detection of pathogens. 
This will help in rapid economic diagnosis. However, there 
were some limitations in our study, only viral negative samples 
were screened for bacteria, screening of all samples would have 
given better picture; moreover, only limited panel of bacteria 
were tested and antibiotic sensitivity testing was also not 
done. Further studies are required including these parameters 
to answer all questions.

Table 4: Clinical features in association with different respiratory viruses

Virus Fever 
(n=989)

Cough 
(n=993)

Shortness of 
breath (n=609)

Sore throat 
(n=115)

Nasal catarrh 
(n=121)

Pneumoniae 
(n=307)

Bronchiolitis 
(n=103)

Wheezing 
(n=11)

HCoV-OC43 17 19 15 6 1 4 1 -
HCoV-229E 9 9 2 3 3 2 1 -
Flu B 18 20 13 1 4 10 1 -
HPIV-1 14 14 10 4 1 2 1 -
HPIV-3 38 41 23 8 4 10 2 -
HPIV-4 12 12 8 1 3 - 1 1
HPIV-2 7 7 3 2 1 2 - 1
HRV 101 106 67 12 11 28 8 -
HCoV-NL 63 3 3 3 1 1 - - -
HMPV A/B 44 43 18 23 23 1 - -
RSV A/B 247 277 243 8 8 140 72 -
HBoV 27 29 22 6 4 10 3 -
HPeV 1 1 1 - - - 1 -
EV 28 30 23 2 1 8 2 -
HCoV-HKU1 9 9 6 3 3 - - -
HAdV 81 79 44 6 10 24 4 -
Flu A 9 11 2 3 1 - - -
Pandemic H1N1 29 30 8 15 20 - - -
Flu A: Influenza A, Flu B: Influenza B, EV: Enterovirus, RSV A/B: Respiratory syncytial virus, HMPV A/B: Human metapneumovirus, HRV: Human 
rhinovirus, HPeV: Human parechovirus, HBoV: Human bocavirus, HAdV: Human adenovirus, HPIV: Human parainfluenza virus, HCoV: Human 
coronaviruses

Table 5: Age‑wise distribution of the respiratory bacteria and the incidence of single and co‑infections

Bacteria 1‑12 
months

13‑24 
months

25‑36 
months

37‑48 
months

49‑60 
months

Single 
infections (%)

Co‑infections (%) Total (%) P

Streptococcus 
pneumoniae

101 10 8 2 4 95 (69.85) 30 (46.15) 125 (62.18) 0.0001*

Mycoplasma 
pneumoniae

3 1 - - - 2 (1.47) 2 (3.07) 4 (1.99) 0.6638

Staphylococcus 
aureus

8 1 - - 1 2 (1.47) 8 (12.31) 10 (4.97) 0.2359

Moraxella 
catarrhalis

49 5 4 1 1 35 (25.74) 25 (38.46) 60 (29.85) 0.0045*

Chlamydophila 
pneumoniae

2 - - - - 2 (1.47) - 2 (0.99) 0.7591

Legionella 
pneumophila

- - - - - - - - -

Total 163 17 12 3 6 136 (100.0) 65 (100.0) 201 (100.0) -
Samples

Positive 134 14 11 3 5 136 (81.44) 31 (18.56) 167 (41.85) -
Negative 124 48 30 12 18 - - 232 (58.15) -
Total 258 62 41 15 23 - - 399 (100.0) -
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cOnclusiOn

The RSV A/B, HRV, HAdV and HMPV A/B respiratory viruses 
were more prevalent than others and that too in winter months. 
Children aged <1 year were more vulnerable to respiratory 
viruses and bacteria, diagnostic algorithm developed can help 
provide rapid economic diagnosis. Rapid early identification 
of viruses and fastidious bacteria by PCR can help start proper 
therapy timely and prevent misuse of antibiotics and development 
of antimicrobial drug resistance. However, inclusion of all 
bacteria responsible for respiratory infections and the drug 
resistance markers can further help in patient care, additional 
studies are required to know whether the agent identified is a 
bystander or a true pathogen. This will also help in planning 
strategies for vaccination.
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INTRODUCTION 

Infections with microbes has a drastic effect on human 
health.1 Microbial infections are important cause of 
morbidity and mortality across the globe with increase 
resistance of pathogens to different antimicrobial agents 
posing great concern to public health.2 Antimicrobials are 
being used to overcome the drastic effect of microbial 
agents. Their wide spread use has led to emergence of 

multidrug resistant (MDR) pathogens. Antimicrobial 
resistance (AMR) may be due to natural, acquired/clinical 
resistance.1 

High morbidity and mortality are seen in infections 
caused by drug resistant pathogens. The pattern of 
resistance to various antimicrobial agents may change 
over a period of time.3 Nosocomial infections pose a 
great challenge to the well fare of the patient 
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ABSTRACT 
 
Background: Since there is a significant rise in resistant bacteria to different antimicrobial agents, there is a need to 
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antimicrobials by clinicians. The aim of the present study was to detect the resistance pattern of various antimicrobials 
against different clinical isolates in hospitalised patients in out setting. 
Methods: This is a retrospective study involving the collection of the data from the records of microbiology 
laboratory. All clinical specimens were processed as per standard microbiological procedures. Antibiotic 
susceptibility testing was performed by Kirby Bauer disc diffusion method on Mueller Hinton agar plate as per CLSI 
guidelines. 
Results: A total of 153 isolates were recovered from 219 clinical samples accounting for 69.86% of total positivity. 
Which includes gram negative bacilli 107/153 (69.93%) gram positive cocci 36/153 (23.53%) and yeast 10/153 
(6.54%). Among the total isolates gram negative bacilli account for major number of isolates 69.93% followed by 
gram positive cocci 23.53% and yeast 6.54%. Gram positive cocci and gram-negative bacilli showed a significant 
level of antimicrobial resistance. Nitrofurantoin is highly effective against urinary isolates of Escherichia coli. 
vancomycin and linezolid are most effective antimicrobials against gram positive cocci. Among gram negative bacilli 
meropenem and amikacin are most effective antimicrobials. Statistical significance of occurrence of Escherichia coli 
as predominant isolate as compared to other isolates were analysed by chi square test by using GraphPad online 
calculator. A p value<0.001 was obtained. 
Conclusions: Significant rise in antimicrobial resistant pathogens were observed. Local antimicrobial policy should 
be developed for effective selection of available antimicrobials which are the need of the day to reduce the burden of 
diseases on global health care system.  
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management, since most of them are MDR strains. This 
increases the hospital stay of in patients and increases the 
health care cost.1 

AMR is a great health care problem in India.4 The burden 
of infectious disease is more in India because of 
increased drug resistant bacteria due to indiscriminate use 
of antimicrobials. Frequent cause of hospitalisation is 
associated with different microbial infections. The choice 
of selecting an effective antimicrobial agent has been 
reduced because of their resistance to different pathogens 
causing hospital and community acquired infections.5 

Patients infected with drug resistant pathogens are at high 
risk of serious clinical outcomes and require more heath 
care services. Resistance to different antimicrobials is 
seen because of indiscriminate use of different 
antimicrobial agents, which in turn leads to mutations and 
results in drug resistance. MDR bacteria pose great threat 
for patients. since, it becomes very difficult to treat such 
patients and requires use of broad-spectrum antibiotics.6  

METHODS 

This was a retrospective study which involves analysis of 
medical microbiology test results of different clinical 
samples collected over a period of 6 months between July 
2019 to December 2019. Only IPD patients were 
included in the study. The study was carried out at 
Ananta Institute of Medical sciences and research center, 
Rajsamand. This is a tertiary care hospital.  

Data collection and testing 

Type of clinical samples, isolates, age, sex and their 
antimicrobial susceptibility pattern were collected from 
the records. All clinical specimens were processed as per 
standard microbiological procedures. The isolates were 
first identified by standard biochemical techniques and 
then subjected to antibiotic susceptibility testing by Kirby 
Bauer disc diffusion method on Mueller Hinton agar plate 
as per CLSI guidelines.5 

Antibiotic discs 

The following antibiotic discs containing amikacin AK 
30 mcg, amoxycillin/clavulanic acid AMC 30 mcg, 
ampicillin/sulbactam A/S 10/10 mcg, azithromycin AZM 
15 mcg, aztreonam AT 30 mcg, cefoxitin CX 30 mcg,  
ceftizoxime CZX 30 mcg, ceftriaxone CTR 30 mcg, 
cefuroxime CXM 30 mcg, ciprofloxacin CIP 5 mcg, 
clindamycin CD 2 mcg, colistin CL 10 mcg, 
erythromycin E 15 mcg, gentamicin GEN 10 mcg, 
imipenem IPM  10 mcg, levofloxacin LE 5 mcg,  
linezolid  LZ 30 mcg, meropenem  MRP 10 mcg, 
piperacillin/ tazobactum  PIT  100/10  mcg, polymyxin-B 
PB 300 units, trimethoprim TR 5 mcg, vancomycin VA 
30 mcg,  cefoperazone/ sulbactam  CFS  75/10 mcg,  
ceftazidime/clavulanic acid  CAC  30/10 mcg, 

nitrofurantoin NIT 300 mcg were used as per 
manufacturer (Himedia) instructions. 

Statistical analysis 

Statistical analysis was done by using GraphPad online 
calculator. Chi square test was employed. P value<0.05 is 
considered as statistically significant 

RESULTS 

A total of 153 isolates were recovered from 219 clinical 
samples accounting for 69.86% of total positivity. Which 
includes gram negative bacilli 107/153 (69.93%) gram 
positive cocci 36/153 (23.53%) and yeast 10/153 
(6.54%). Among the total isolates gram negative bacilli 
account for major number of isolates 69.93% followed by 
gram positive cocci 23.53% and yeast 6.54% (Table 1). 

Among the gram-negative bacilli, the major isolates are 
Escherichia coli 35.29% followed by Klebsiella species 
12.41% and Pseudomonas aeruginosa 12.41%. Among 
the gram-positive cocci, the major isolates are coagulase 
negative Staphylococcal species (CONS) 12.41% 
followed by coagulase positive Staphylococcus 
(Staphylococcus aureus) 6.53% and Enterococcus 
faecalis 4.57%. Among the yeast the major isolate is 
Candida albicans 4.57% followed by Candida tropicalis 
1.96% (Antifungal agents were not tested). 

Among different clinical samples received urine samples 
account for highest number of isolates 62/119 (52.10%). 
Among which gram-negative bacilli accounts for 53/62 
(85.48%) followed by gram positive cocci 5/62 (08.06%) 
and yeast 4/62 (06.45%). Acinetobacter species were 
predominant in clinical aspirates 10/21 (47.61%). 
Pseudomonas aeruginosa was predominant in pus 11/48 
(22.91%) (Table 1). A total of 10 co-infections were 
detected among the total isolates (Table 1).   

Antimicrobial resistance 

Antimicrobial resistance pattern of gram-negative bacilli 
and gram-positive cocci varied from nil to 100% for 
different isolates. The details of each isolate and their 
antimicrobial resistance pattern is given in Table 2 and 3. 

Among gram negative isolates, meropenem and amikacin 
are more effective against E-coli with 9.25% and 18.51% 
resistance respectively each. Meropenem and piperacillin/ 
tazobactam are more effective against Klebsiella species 
with 36.84% and 47.36% resistance respectively each. 
Amikacin and ciprofloxacin are more effective against P. 
aeruginosa with 15.78% and 31.57% resistance 
respectively each. Amikacin, ampicillin/sulbactam and 
levofloxacin are more effective against Acinetobacter 
species with 41.66% resistance respectively each. 
Polymyxine-B and colistin showed no resistance when 
used against P. aeruginosa and Acinetobacter species. 
Piperacillin/ tazobactam is more effective against proteus 
species with 33.33% resistance (Table 2).  
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Among gram positive isolates ampicillin/sulbactam, 
cefoxitin/clindamycin are more effective against cons 
with 21.05% and 26.31% resistance respectively each. 
Clindamycin and trimethoprin/ sulphamethoxazole are 
more effective against S. aureus with 30% and 60% 
resistance respectively each. Gentamicin and 
Trimethoprin/ sulphamethoxazole more effective against 
Enterococcus faecalis with 14.28% and 57.14% 
resistance respectively each. Gentamicin is nil resistant to 
CONS and S. aureus. Linezolid and vancomycin are nil 
resistant to Enterococcus faecalis, CONS and S. aureus 
(Table 3). Among total number of clinical isolates, males 
accounted for (54.25%) positivity and females accounted 

for (45.75%) positivity. Among the male patients the 
predominant isolates are E-coli (30.12%), followed by P. 
aeruginosa (16.86%) and Acinetobacter species 
(14.45%). Among the female patients the predominant 
isolates are E-coli (41.42%), CONS (15.71%) and 
Klebsiella species (12.85%). Details of each isolate in 
males and females are mentioned in Table 4.  

Statistical significance of occurrence of Escherichia coli 
as predominant isolate as compared to other isolates were 
analysed by chi square test by using GraphPad online 
calculator. A p value<0.001 was obtained.  

Table 1: Different microbial agents isolated from various clinical samples. 

Isolated micro-organism (%) Clinical sample Single infection Co-infection Total 

Gram negative 
Bacilli (A) 

Acinetobacter species 
(7.84) 

Aspirates 9/21 1 10/21 
Pus 2/48 - 2/48 

Escherichia coli 
(35.29) 

Stool 1/3 - 1/3 
Others (tips) 1/2 - 1/2 
Urine 39/119 1 40/119 
Vaginal swab 4/15 - 4/15 
Pus 7/48 - 7/48 
Drain fluid 1/1 - 1/1 

Klebsiella species 
(12.41) 

Aspirates 3/21 1 4/21 
Pus - 1 1/48 
Sputum 3/5 - 3/5 
Stool 1/3 - 1/3 
Urine 7/119 - 7/119 
Vaginal swab 3/15 - 3/15 

Pseudomonas 
aeruginosa (12.41) 

Aspirates 2/21 2 4/21 
Pus 10/48 1 11/48 
Others (tips) 1/2 - 1/2 
Urine 2/119 1 3/119 

Proteus species (1.96) Urine 3/119 - 3/119 
 Total (%)  99/107* (92.52) 08/107* (7.48) 107/153 (69.93) 

Gram positive  
cocci (B) 

Coagulase negative 
Staphylococci (12.41) 

Aspirates 1/21 - 1/21 
Pus 11/48 - 11/48 
Stool 1/3 - 1/3 
Urine 2/119 - 2/119 
Vaginal swab 4/15 - 4/15 

COPS (6.53) Pus 10/48  10/48 
Enterococcus faecalis 
(4.57) 

Urine 3/119 - 3/119 
Vaginal swab 4/15 - 4/15 

 Total (%)  36/36# (100) -                             36/153 (23.53) 

Yeast (C) 

Candida albicans 
(4.57) 

Aspirates - 1 1/21 
Pus 1/48 - 1/48 
Sputum 1/5 - 1/5 
Urine 3/119 - 3/119 
Vaginal swab 1/15 - 1/15 

Candida tropicalis 
(1.96) 

Aspirates - 1 1/21 
Urine 1/119  1/119 
Vaginal swab 1/15  1/15 

 Total (%)  08/10@ (80)  2/10@ (20) 10/153 (6.54) 
 Total (A+B+C) (%)   143/219$ (65.30) 10/219$ (4.56) 153/219$ (69.8)                                        

*Total number of gram-negative bacilli isolated, # Total number of gram-positive cocci isolated, @Total number of yeast isolated, $ 
Total number of samples tested, COPS-Coagulase positive Staphylococci p<0.001 
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Table 2: Antibiotic resistance pattern of gram-negative bacilli isolated from different clinical samples. 

Antimicrobial agent 

Resistance percentage of gram-negative bacilli 

Escherichia 
coli, (n=54) 

Klebsiella 
species, (n=19) 

Pseudomonas 
aeruginosa, 
(n=19) 

Acinetobacter 
species, (n=12) 

Proteus species, 
(n=3) 

Ceftizoxime 85.18 68.42 84.21 100 66.66 
Piperacillin/ 
tazobactam 

29.62 47.36 42.10 75 33.33 

Cefuroxime 92.59 73.68 100 100 100 
Polymyxin B NT NT 0 0 NT 
Ceftriaxone 83.33 73.68 73.68 83.33 100 
Cefaperazone/ 
sulbactum 

59.25 63.15 73.68 66.66 66.66 

Levofloxacin 79.62 63.15 47.36 41.66 66.66 
Aztreonam 75.92 73.68 42.10 100 66.66 
Imipenem 68.51 52.63 42.10 66.66 100 
Meropenem 9.25 36.84 26.31 58.33 66.66 
Amikacin 18.51 78.94 15.78 41.66 66.66 
Ampicillin/ sulbactam 51.85 73.68 84.21 41.66 66.66 
Amoxicillin/ 
clavulanic acid 

90.74 78.94 73.68 75 100 

Ciprofloxacin 81.48 52.63 31.57 58.33 66.66 
Trimethoprim/ 
sulphamethoxazole 

68.51 63.15 84.21 66.66 100 

Colistin NT NT 0 0 NT 
Ceftazidime/ 
clavulanic acid 

42.59 63.15 57.89 91.66 66.66 

NT-Not tested 

Table 3: Antibiotic resistance pattern of gram-positive cocci isolated from different clinical samples. 

Antimicrobial agent 
Resistance percentage of gram-positive cocci 
CONS, 
(n=19) 

Staphylococcus  
aureus, (n=10) 

Enterococcus 
faecalis, (n=07) 

Gentamicin 0 0 14.28 
Ciprofloxacin 36.48 60 85.71 
Levofloxacin 42.10 60 85.71 
Erythromycon 47.36 60 100 
Linezolid 0 0 0 
Clindamycin 26.31 30 100 
Vancomycin 0 0 0 
Cefuroxime 42.10 70 100 
Ceftizoxime 42.10 70 100 
Ceftriaxone 47.36 80 100 
Azithromycin 89.47 70 100 
Cefoxitin 26.31 70 NT 
Ampicillin/sulbactam 21.05 80 85.71 
Amoxicillin/clavulanic acid 73.68 80 85.71 
Trimethoprim/ sulphamethoxazole 47.36 60 57.14 

Table 4: Different clinical isolates in males and females. 

Isolate Male Female Total 
Acinetobacter species 12 - 12 
Escherichia coli 25 29 54 
Klebsiella species 10 9 19 
Pseudomonas aeruginosa 14 5 19 
Proteus species 1 2 3 

Continued. 
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Isolate Male Female Total 
Coagulase negative Staphylococci 8 11 19 
COPS 7 3 10 
Enterococcus faecalis 1 6 7 
Candida albicans 4 3 7 
Candida tropicais 1 2 3 
Total (%) 83/153, (54.25) 70/153, (45.75) 153, (100.00) 

 

DISCUSSION 

Different pathogens are associated with human 
infections. Management of this infectious diseases by 
timely identification and selection of effective 
antimicrobials against the causative agents help in early 
recovery of the patients and also helps in reducing the 
hospital costs as well as the stay time in hospital. 
Emergence and spread of MDR pathogens are a major 
challenge for better health care management. MDR 
pathogens increase morbidity and mortality in 
hospitalised patients. This study present various 
pathogens isolated from different clinical samples and 
their antimicrobial activity in hospitalised patients.  

The total positivity of the clinical isolates of the present 
study were 69.86% with predominance of gram-negative 
bacilli 69.93% as compared to gram positive cocci 
23.53%. An earlier study has reported a total positivity of 
64.70% which correlates with our study.7 Abebe et al and 
Masyeni et al reported gram-negative bacilli as the most 
predominant isolate. Similar findings are observed in the 
present study. Most of the nosocomial infections are 
associated with gram negative bacilli causing severe form 
of the disease. These strains are mostly MDR.3,8   

The present study has reported a high-level resistance to 
various class of antimicrobials against gram negative 
bacilli and gram-positive cocci. Antibiotic resistance is a 
threat to the world and is a major public problem in India. 
since, India harbours great burden of bacterial diseases. 
Emergence of MDR strains from India for gram negative 
bacilli and gram-positive cocci has been reported.9 This 
coincides with the present study which shows high 
resistance of bacteria to various antimicrobials.  

Urine samples accounted for majority (54.33%) of the 
samples in the present study. similar findings have been 
observed with other studies.1,5 The most common 
pathogen isolated from all clinical samples in our study 
was Escherichia coli 35.29% with predominance of 
females (57.05%) as compared to males (42.95%). This is 
followed by Klebsiella species, CONS and Pseudomonas 
aeruginosa 12.41% each. These findings are in 
correlation with other studies.2,9,10 Among the 
uropathogens isolated, Escherichia coli and Klebsiella 
species were the predominant isolates in our study which 
correlates with earlier studies.5,12   

 

Among the antimicrobials used against Escherichia coli, 
meropenem showed 09.25% resistance, amikacin showed 
18.51% resistance and piperacillin/ tazobactam showed 
29.62% resistance. Nitrofurantoin showed nil resistance 
against Escherichia coli isolates from urine. similar 
findings were also reported by other studies with 
decreased potency of ciprofloxacin and co-trimoxazole 
among uropathogens.5,6,10 Among Klebsiella species 
isolated meropenem is more effective which showed 
36.84% resistance. This finding is different from an 
earlier study which reported 100% resistance.4 In 
Pseudomonas aeruginosa nil resistance was observed for 
polymyxine-B and colistin. Amikacin showed least 
resistance 15.78% to Pseudomonas aeruginosa followed 
by meropenem 26.31%. Higher rate of resistance for 
amikacin (78.00%) and meropenem (100.00%) was 
reported by an earlier study.4 Acinetobacter species 
showed nil resistance to polymyxine-B and colistin and 
41.66% resistance to amikacin, ampicillin/ sulbactam and 
levofloxacin respectively each. Piperacillin/tazobactam 
was the most effective antimicrobial against proteus 
species with 33.33% resistance. This finding is different 
from a previous study which reported 100.00% resistance 
to piperacillin/ tazobactam.4  

Among the gram-positive isolates nil resistance was 
observed for vancomycin, linezolid. Gentamicin showed 
nil resistance against CONS and Staphylococcus aureus 
but showed 14.28% resistance against Enterococcus 
faecalis. Among CONS, ampicillin/sulbactam was the 
most effective antimicrobial with a resistance of 21.05% 
followed by cefoxitin and clindamycin with 26.31% 
resistance. This finding is different from an earlier study 
which reported 100% sensitivity to cefoxitin and 
clindamycin.5 Staphylococcus aureus showed least 
resistance to clindamycin (30%). This finding is different 
from an earlier study which reported 100% resistance to 
Clindamycin.5 Trimethoprin/ sulphamethoxazole showed 
a least resistance of 57.14% when used against 
Enterococcus faecalis. Khatun et al reported a higher 
resistance of 75% to trimethoprin/ sulphamethoxazole. 
The difference in the resistance pattern of different 
antimicrobials for gram negative bacilli and gram-
positive cocci in different studies may be attributed to the 
usage of that particular antimicrobial in different settings. 

High rate of resistance to various antimicrobials in our 
study may be due to inclusion of only hospitalised 
patients. Since nosocomial infections are seen in 
hospitalised patients and the strains are generally resistant 
to most of the commonly used antimicrobials. Similar 
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findings were observed by earlier studies which included 
IPD and OPD patients.5,6 The high rate of antimicrobial 
resistance in IPD patients may indicated the need for 
surveillance studies on nosocomial infections to identify 
the source of infection. Incorrect diagnosis may lead to 
irrational use of antibiotics which may lead to overuse or 
misuse of antimicrobials resulting in dissemination of 
antibiotic resistance. 

CONCLUSION 

The most predominant isolate from different clinical 
samples in our study was Escherichia coli. Among gram 
negative isolates in the present study, the most effective 
antimicrobials are colistin, meropenem, amikacin, 
piperacillin/tazobactam, ampicillin/ sulbactum. Among 
urinary isolates of Escherichia coli, nitrofurantoin is very 
effective. Gentamicin, vancomycin and linezolid are most 
effective antimicrobials against gram positive cocci in 
our study. Significant rise in resistance to antimicrobials 
was observed in this study. Local antimicrobial policy 
should be developed for effective selection of available 
antimicrobials which are the need of the day to reduce the 
burden of diseases on global health care system. 
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INTRODUCTION 

Blood stream infection (BSI) remains one of the foremost 
important causes of morbidity and mortality globally. The 
infection may range from self limiting to life threatening 
sepsis.1,2 As case fatality rate is high it requires 
appropriate and immediate antimicrobial therapy. 
Different bacteria were associated with (BSI) from time 
to time at different geographical areas. These bacteria 
play an important role in causing mortality, increasing the 
length of hospital stay and also the health care cost.3 

Drug resistance of these bacteria is an important issue of 
public health concern. Since many studies have reported 

that gram negative and gram positive bacteria are 
associates with these infections which are often drug 
resistant. Empirical antibiotic therapy is initiated in 
almost all cases before the blood culture reports are 
available. Choice of right empirical therapy is important. 
An early blood culture report may help in selection of 
appropriate antibiotics.2,4 

 Minimal time is required to get a blood culture report 
using automated systems. The etiology and antimicrobial 
pattern of (BSI) may vary at different times in the same 
region hence a continuous update is essential for 
epidemiological purpose and also for rational and 
accurate use of antibiotics by clinicians. The present 
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study aimed to determine the etiology and antibiotic 
resistance pattern in blood stream infections.  

METHODS 

Study design 

A retrospective study was conducted from the records of 
automated blood culture (bact alert) and drug 
susceptibility testing (vitek) results in the clinical 
microbiology laboratory from June, 2016 to July, 2018 at 
Ananta institute of medical sciences and research centre, 
Rajsamand. This data includes 377 records of 
hospitalised patients who were admitted to different units 
of hospital during the study period. 

Sampling technique and data collection 

Blood cultures were performed for different age groups 
up to 90 years. Samples were collected by phlebotomist 
from the patients after disinfection of vein puncture site 
with 70% alcohol. 3-4ml of blood was inoculated in 30ml 
BacT/Alert blood culture bottles for paediatrics and 4-
5ml blood was inoculated in 30ml BacT/Alert blood 
culture bottles for adults. These bottles were incubated in 
BacT/Alert automated system. The bottles which showed 
positive signal for growth were removed from the 
automated system and subculture was done on Nutrient 
agar, blood agar and MacConkey’s agar. Smears from the 
colony of different agar plates were prepared and stained 
with Gram stain to identify the growth (i.e. gram positive 
or gram negative bacteria). Then the growth of the 
bacteria was run on VITEK II automated system for 
identification of the organism and Antibiotic Sensitivity. 
If there is no growth of bacteria within five days of 
inoculation of blood sample into BacT/Alert blood 
culture bottle then the sample is considered to be 
negative.  

Data regarding the age, sex, isolate and its antimicrobial 
pattern was collected and statistical analysis of the data 
was done by Chi square test to study the P value using 
social science statistics online software. 

RESULTS 

A total of 377 samples were screened for blood culture 
from hospitalized patients of different units. 20.68% of 
samples were positive for blood stream infections caused 
by different pathogens (Table 1).  

A total of 78 microorganisms were isolated from 377 
samples. Among which gram negative bacilli was 
observed in 52.56%, gram positive cocci in 44.87% and 
yeast in 2.56% samples. The leading isolate among the 
gram positive cocci were CONS (coagulase negative 
staphylococci) and among the gram negative bacilli, 
Klebsiella pneumoniae. Details of each isolate were 
mentioned in Table 1. Only two samples were found to 
be positive for yeast i.e. Candida tropicalis.  

Table 1: Bacteria and yeast isolated from blood 
culture samples. 

                  Isolate Positive % 

Gram 
negative 
bacilli 
(A) 

Acinetobacter baumannii 4 (9.75%) 
Acinetobacter iwoffii 1 (2.44%) 
Burkholderia cepaciae 1 (2.44%) 
Escherichia coli 10 (24.39%) 
Enterobacter cloacae Complex 2 (4.87%) 
Klebsiella pneumoniae 17 (41.46%) 
Pseudomonas aeruginosa 3 (7.31%) 
Spingomonas paucimobilis 1 (2.44%) 
Stenotrophomonas maltophilia 1 (2.44%) 
Serratia marcescenes 1 (2.44%) 

Total   41 (100%) 

Gram 
positive 
cocci 
(B) 

Staphylococcus aureus 3 (8.57%) 
Staphylococcus cohnii# 2 (5.71%) 
Staphylococcus epidermidis# 6 (17.14%) 
Staphylococcus haemolyticus# 4 (11.48%) 
Staphylococcus hominis# 3 (8.57%) 
Staphylococcus lentus# 2 (5.71%) 
Staphylococcus pseudintermedius# 2 (5.71%) 
Enterococcus faecalis 3 (8.57%) 
CONS 10 (28.57%) 

Total  35 (100%) 
Yeast (C) Candida tropicalis 2(100%) 

Total (A+B+C) 
78/377* 
(20.68%) 

*Total number of samples tested, CONS-coagulase negative 
staphylococcus, # CONS 

Isolates were predominant in males (62.82%) as 
compared to females (37.18%) (Table 2). Paediatric 
patients were more (31.57%) exposed to BSI than adult 
and elderly patients (23.52%). Statistical analysis showed 
a P value of 0.03. CONS were the leading pathogens in 
paediatric patients. Klebsiella pneumoniae was the 
leading pathogen among the adult and elderly patients. 
83.3% (65) of samples were culture positive in <24hours, 
15.4% (12) in between 24 <48hours, 1.3% (1) between 
48-72hours. 

Table 2: Sex wise and age wise distribution of positive 
and negative blood culture samples. 

Variable 
Blood culture result 

P value 
Positive Negative Total 

Male 49 191 240 X2=0.03 
P=0.86 Female 29 108 137 

Age   
<5 years 25 58 83 

X2=6.88 
P=0.03 

5 <15 years 5 37 42 
>15 years 48 204 252 

Among the gram-negative isolates, Escherichia coli 
showed 100% sensitivity to colistin and tigecycline, 80% 
to ertapenem. Acinetobacter species showed 80% 
sensitivity to colistin and 70% to amikacin. Enterobacter 
cloacae showed 100% sensitivity to tigecycline, 
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Klebsiella pneumoniae showed 100% sensitivity to 
colistin and 88.3% to tigecycline. Pseudomonas 
aeruginosa showed 66.7% sensitivity to colistin (Table 
3). Among gram positive isolates, CONS showed 93.1% 
sensitivity to linezolid, 89.7% to tigecycline and 86.2% to 
vancomycin. Staphylococcus aureus showed 100% 
sensitivity to oxacillin, gentamicin, linezolid, 
vancomycin, tetracycline and tigecycline. Enterococcus 

faecalis showed 100% sensitivity to gentamicin, linezolid 
and vancomycin (Table 4).  

Very low positivity 1 (2.44%) was observed for 
Spingomonas paucimobilis, Stenotrophomonas 
maltophilia, Burkholderia cepaciae and Serratia 
marcescenes. 

 

Table 3: Antibiotic resistance of gram negative bacilli isolated from blood culture. 

Antimicrobial agent 
Resistance percentage of gram negative bacilli 
Eschericia 
coli (n=10) 

Acinetobacter 
species (n=05) 

Enterobacter 
cloacae (n=02) 

Klebsiella 
pneumoniae (n=17) 

Pseudomonas 
aeruginosa (n=03) 

Ampicillin 100 100 NT 100 NT 
Amoxicillin/clavulanate 80 100 100 94.1 NT 
Piperacillin/tazobactam 80 80 100 94.1 66.6 
Cefuroxime 100 100 100 100 NT 
Cefuroxime axetil 100 100 100 100 NT 
Ceftriaxone 100 80 100 100 NT 
Cefaperazone/sulbactum 70 80 100 94.1 100 
Ertapenem 20 NT NT NT NT 
Cefepime 70 80 100 100 100 
Imipenem 50 70 100 35.3 66.6 
Meropenem 60 70 100 58.8 66.6 
Amikacin 30 30 100 88.2 66.6 
Gentamicin 30 80 100 100 66.6 
Nalidixic acid 80 80 100 82.3 NT 
Ciprofloxacin 80 80 100 82.3 66.6 
Tigecycline 0 60 0 11.7 100 
Trimethoprim/ 
sulphamethoxazole 

60 80 100 52.9 NT 

Colistin 0 20 NT 0 33.3 
NT - Not Tested 

Table 4: Antibiotic resistance of gram-positive cocci isolated from blood culture. 

Antimicrobial agent 
Resistance percentage of gram-positive cocci 
Cons* (n=29) Staphylococcus aureus (n=03) Enterococcus faecalis (n=03) 

Benzylpenicillin 96.5 100 100 
Oxacillin 82.7 0 100 
Gentamicin 31.3 0 0 
Ciprofloxacin 65.5 33.3 50 
Levofloxacin 65.5 33.3 50 
Erythromycon 89.6 66.6 100 
Linezolid 6.9 0 0 
Clindamycin 86.2 66.6 100 
Tecoplanin 27.5 80 50 
Vancomycin 13.8 0 0 
Tetracycline 27.6 0 50 
Tigecycline 10.3 0 100 
Trimethoprim 51.7 66.6 50 

 

  



Swamy MA et al. Int J Res Med Sci. 2018 Oct;6(10):3298-3302 

                                                        
 

      International Journal of Research in Medical Sciences | October 2018 | Vol 6 | Issue 10    Page 3301 

DISCUSSION 

The overall frequency of blood culture isolates in present 
study was (20.68%). This is comparable with studies 
conducted in India by Pal et al, 2016 (22.3%) and Gill et 
al, 2016 (24.8%).5,4 However, some studies have reported 
high frequency of bacterial pathogens from blood 
cultures (24.2%-37.1%).6,7 This may be due to use of 
different blood culture systems, different sample size, 
variations in study design and protocols, different 
geographical locations, variations in causative agents and 
the policies adopted for infection control between 
countries. Incidence of gram negative bacilli (GNB) was 
52.56% and gram positive cocci (GPC) were 44.87%. 
Similar findings with high frequency of GNB as 
compared to GPC were previously reported by an Indian 
study.8 

In our study, coagulase negative staphylococcus was the 
leading blood culture isolates (37.1%). Similar results 
were reported from India (61%) and globally (42%).9,10 
They often occur as skin contaminants during the 
collection of blood. Cross infections in ICU'S with 
multidrug resistant CONS can be prevented by use of 
appropriate antimicrobial agents. There is a need for 
differentiation between true pathogen and contaminant 
which can be achieved by correlating clinically the blood 
culture isolate and time taken for positivity of CONS.11 
Among the GPC group CONS showed high frequency of 
antimicrobial resistance as compared to others (Table 4). 
Staphylococcus aureus was 100% sensitivite to oxacillin, 
gentamicin, linezolid, vancomycin, tetracycline and 
tigecycline. Similarly, an earlier study reported 100% 
sensitivity to linezolid and vancomycin.8 

Enterococcus faecalis was observed in (8.5%) of gram 
positive cocci. Similar findings (8.4%) were reported by 
an earlier Indian study.11 It is a normal flora of female 
genitourinary tract and gastrointestinal tract. Though 
vancomycin resistance was reported since a decade, in the 
present study no resistance to vancomycin was observed 
for Enterococcus faecalis. This may be due to differences 
in the circulating strains. However, an earlier study from 
north India reported 23% of vancomycin rersistant 
enterococci.11 

Gram negative bacteria accounted for more than fifty 
percent among the total isolates of the blood culture. This 
is consistent with an earlier study, though there is 
difference in the range of isolates.1 Among the non 
fermenters, Acinetobacter species and psuedomonas 
aeruginosa showed high level resistance to 
cephalosporins and carbapenems. There is increase in the 
trend of carbapenem resistance to Acinetobacter 
species.11 This may be because of extensive use of these 
antimicrobials. The overall antimicrobial resistance of 
gram negative bacteria and gram positive bacteria varied 
from 0% to 100% in our study. This is different when 
compared to a previous study which reported a higher 
resistance in gram negative bacteria (20-100%) as 

compared to gram positive bacteria (23.5%-58.8%).12 
Among the Klebsiella pneumoniae isolates high level 
sensitivity was shown by colistin 100% followed by 
tigecycline 88.3%, imipenem 64.7% and meropenem 
41.2%. Singh et al, 2014 reported 100% and 71.4% 
sensitivity for imipenem and meropenem respectively 
each.8 Eschericia coli showed high level sensitivity to 
colistin and tigecycline 100%, followed by ertapenem 
80%, amikacin and gentamicin 70%. The sensitivity of 
gentamicin in our study was much higher as compared to 
an earlier Indian study 35%.13 

Differences in antimicrobial resistant pattern in different 
studies may be due to circulation of different strains in 
different regions at different times. 

Among the yeast isolates Candida tropicalis was isolated 
in two blood culture samples. Both the isolates were 
100% sensitive to fluconozole, voriconazole, caspofungi, 
micafungin, amphotericin-B, and flucytosin. However, 
studies from different parts of India reported the 
emergence of nonalbicans Candida and resistant to 
widely used antifungal agents.14,15 

CONCLUSION 

Coagulase negative staphylococcus and Klebsiella 
pneumoniae were the predominant isolates of the study. 
High level multidrug resistance was observed in both 
GPC and GNB. Tigecycline and colistin remains the 
choice of antibiotics for gram-negative bacilli. 
Gentamicin, linezolid, vancomycin and tigecycline are 
the choice of antibiotics for gram positive cocci. Good 
antibiotic policy and strict hospital infection control 
measures may help to curb the emergence of multidrug 
resistant pathogens. There is a need for continuous 
monitoring and updating the BSI isolates and their 
antimicrobial patterns for an early effective approach to 
treatment. 
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INTRODUCTION 
Pseudomonas aeruginosa (P.aeruginosa) is an actively motile, 
biofilm forming Gram negative human opportunistic pathogen. It 
exhibits multidrug resistance and is widely connected with hospital 
acquired infections [1]. They are resistant to multiple antibiotics 
due to acquired or inherent determinants. It can cause acute and 
chronic infections [2]. P.aeruginosa causes serious infections such 
as endocarditis, pneumonia, septicaemia, wound infections, cystitis 
[3], blood stream infections, urinary tract infection and surgical site 
infections [4]. Biofilm formation, development of drug resistance, 
various secreted toxins, proteases, pyocyanin, exotoxins and 
different cell associated factors make P.aeruginosa more virulent 
[5]. P.aeruginosa has the ability to colonise the respiratory tract 
and is one of the members of normal flora of nasopharynx [6]. 
P.aeruginosa infections are more frequently observed in cystic 
fibrosis and in weakened immune patients. In a recent study, 
researcher documented P.aeruginosa as a common co-infecting 
pathogen in patients [7]. 

P.aeruginosa continues to exist in different environmental states 
because of different virulence factors and metabolic properties [8]. 
Toxins are released by passive transport from the cells secreted by 
one of the three secretion systems namely, Type I Secretion System 
(T1SS), Type II Secretion System (T2SS) and Type III Secretion System 
(T3SS). Type III secretary system plays a key role in determining 
virulence [9]. The Gram negative bacteria have a complex T3SS 
which is an essential machinery of P.aeruginosa to inject exotoxin 
T (exoT), exotoxin S (exoS) and exotoxin U (exoU) virulence factors 
directly into host cells [10] and can evoke different responses from 
the host suitable for spreading of infection [11]. Exotoxin produced 

during release and escape of pathogen mainly attacks host kinases 
and is responsible for adhesion, phagocytosis, with spreading type 
of infection from lung to the liver in experimental animal [9,12]. 

Very few researchers in India have focussed on exoT gene encoding 
exotoxin T, virulence factor of T3SS of P.aeruginosa. In previous 
similar study in India, the researcher documented 84% prevalence 
of exoT gene in P.aeruginosa strains obtained from various clinical 
samples [13]. Keeping these facts in mind, this study was designed 
to study the prevalence of exoT gene in P.aeruginosa obtained from 
different clinical samples in a tertiary care hospital. 

MATERIALS AND METHODS
Present descriptive cross-sectional research was conducted during 
January 2015 to March 2016 at the Department of Microbiology 
in Dr DY Patil Medical College, Hospital and Research Centre, 
Pimpri, Pune, Maharashtra, India. Different clinical samples 
(pus, urine, sputum, blood and body fluids) were received from 
various wards irrespective of age and gender for routine culture 
and sensitivity tests. The isolates were processed and confirmed 
P.aeruginosa strains were screened for detection of exoT gene 
by PCR and gel electrophoresis techniques. The study was done 
after approval from Institutional Ethical Committee of Dr DY Patil 
Medical College, Hospital and Research Centre, Pimpri, Pune, 
Maharashtra, India.

Inclusion criteria: Samples showing P.aeruginosa as single 
causative agent of infection were included in this study. Total 30 
strains were included in this research study.

Exclusion criteria: Samples showing mixed growth were excluded 
from this study.
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ABSTRACT
Introduction: Pseudomonas aeruginosa (P.aeruginosa) is one of 
the most frequently co-infecting bacteria reported. Development 
of drug resistance, biofilm formation, cell associated factors 
make the P.aeruginosa more virulent. Type III secretion system 
controls expression of genes. P.aeruginosa chromosome 
harbours exoT, exoS, exoU, and exoY virulent genes. Gene 
exoT plays an important role in causation of infection. The 
identification of virulent markers of pathogens for identification 
of acute and chronic infections at early stage remains a critical 
area and still need large research. 

Aim: To study the prevalence of exoT gene encoding exotoxin T 
in P.aeruginosa from clinical samples.

Materials and Methods: A descriptive cross-sectional 
research was conducted during January 2015 to March 2016 
at the Department of Microbiology in Dr. D.Y. Patil Medical 
College, Pimpri, Pune, Maharashtra, India. Various clinical 
samples were processed using standard laboratory methods. 
The statistical analysis was done by using Chi-square test. 

Strains of P.aeruginosa isolated from various clinical samples 
were identified using standard laboratory methods, and exoT 
gene was detected by Polymerase Chain Reaction (PCR) and 
gel electrophoresis technique.

Results: Out of 30 strains of P. aeruginosa, 20 (66.67%) were 
isolated from male and 10 (33.33%) from female patients. Most 
of them belonged to the age group 41-60 years (46.67%). The 
exoT gene occurred in 20/30 (66.67%) isolates of P.aeruginosa, 
while 10/30 (33.33 %) showed negative amplification results. Out 
of 20 exoT genes in P.aeruginosa, 17/20 (85%) were detected 
from male and 3/10 (15%) from female patients. 

Conclusion: Gene exoT of P. aeruginosa plays the crucial role 
in causation of disease. It is concluded that exoT gene can be a 
notable virulent element expressed by 66.67% of P.aeruginosa 
clinical isolates. The proven role of exoT virulence gene in the 
pathogenicity of P.aeruginosa would help in understanding the 
prognosis of Pseudomonas infection and designing an effective 
treatment and vaccine against the Pseudomonas infections to 
prevent them.
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gene Primer sequence
amplicon 

size
length 

(bp)

exoT

Forward 5’-
AATCGCCGTCCAACTGCATGCG-3’ 22

152

Reverse 5’-TGTTCGCCGAGGTACTGCTC-3’ 20

[Table/Fig-1]: The Primer sequence used for the detection of exoT genes.

gene
Initial De-
naturation

no.of 
Cycles

Denaturation 
in Each 
Cycle

anneal-
ing

Primer 
Extention

Final 
Extention

exoT
95ºC, 2 

min
 36 95ºC, 30 sec

58ºC,30 
sec

72ºC, 30 
sec

72ºC,5 
min

[Table/Fig-2]: Polymerase Chain Reaction (PCR) conditions.

age group (years) Male Female

0-20 00 00

21-40 02 01

41-60 12 02

61-80 03 00

Total 17 03

[Table/Fig-4]: Age and gender wise distribution of prevalence of exoT gene in 
P.aeruginosa (N=20).
Chi square 6.769, df-1, p-value=0.0093, p-value is statistically significant

Sr.no. Source exoT (%)

1 Pus 11(61.11)

2 Urine 4 (80)

3 Sputum 4 (100)

4 Blood 0 (0)

5 Body fluids 1 (100)

6 Total 20 (66.67)

[Table/Fig-6]: Showing distribution of exoT genes Pseudomonas aeruginosa 
 Clinical Isolates (Pus n=18, Urine n=5, Sputum n=4, Blood n=2, Fluid n=1) in 
 different samples, Total n=30).

S.n Sample Case exoT S.n Sample Case exoT

1 Pus Maxilla + 16 Urine UTI +

2 Pus CSOM + 17 Pus CSOM +

3 Pus NHTU + 18 Pus CSOM -

4 Pus Hydrocele + 19 Urine UTI -

5 Urine CUTI + 20 Blood Fever -

6 Urine UTI + 21 Pus Leg abscesses +

7 Pus Leg cellulitis + 22 Pus NF -

8 Pus DFU + 23 Pus NF -

9 Fluid COPD + 24 Sputum RTI +

10 Pus NF + 25 Pus TA -

11 Pus DFU + 26 Pus DFU -

12 Pus CSOM + 27 Pus DFU -

13 Urine UTI + 28 Sputum RTI +

14 Sputum RTI + 29 Blood Pneumonia -

15 Sputum RTI + 30 Pus DFU -

[Table/Fig-5]: Distribution of exoT genes of 30 Pseudomonas aeruginosa clinical 
Isolates in respect to sites of Infections.
CSOM: Chronic suppurative otitis media; NHTU: Non healing tropic ulcer; UTI: Urinary tract  infection; 
NF: Necrotizing fascitis; COPD: Chronic obstructive pulmonary disease; DFU: Diabetes foot ulcer; 
RTI: Respiratory tract infection; TA: Traumatic amputation; CAUTI: Catheter associated UTI

Isolation and identification of P.aeruginosa: All clinical samples 
were inoculated onto MacConkey agar, Nutrient agar and Blood 
agar plates. Inoculated plates were incubated at 37ºC for 24 hours. 
After obtaining the growth, P.aeruginosa was identified by studying 
colony characteristics, production of pyocyanin pigments, grape 
like odour, growth at 42ºC, motility test, Gram staining, and positive 
oxidase, citrate, and catalase tests [14].

Extraction of Dna: For the detection of exoT gene, chromosomal 
DNA from the 30 clinical strains of P.aeruginosa clinical isolates was 
extracted and DNA purification was carried out using a commercial 
available DNA extraction kit (Ganeaid-Presto™ Mini gDNA bacteria 
Kit) as indicated by manufacturer’s instructions.

Polymerase Chain Reaction (PCR): The sequences of the primers 
used in PCR for detection of exoT gene and its molecular weight are 
shown in [Table/Fig-1] [15,16].

belonged to 41-60 years of age group (46.67%). Out of 20 exoT 
genes in P.aeruginosa, 17/20 (85%) were detected from male and 
3/10 (15%) from female patients [Table/Fig-4]. 

For all PCRs, the DNA extracted from P.aeruginosa under study 
was used as templates. PCRs were carried out in 25 µL mixture 
containing 12.5 µL mastermix (Geneaid-Presto™Mini gDNA 
bacteria Kit), 1.5 µL forward primers, 1.5 µL reverse primers, 2.0 µL 
DNA template and 7.5 µL distilled water [Table/Fig-2].

gel electrophoresis: Electrophoresis was done using PCR products 
of P.aeruginosa.To prepare agarose gel, 2% agarose with ethidium 
bromide was used, as it shows clear resolution for small fragments. 
The quantity of agarose used for a gel preparation was around 250 
mL. Images of PCR products were detected using transillumator by 
UV illumination is shown [Table/Fig-3]. PCR products were estimated 
by comparing with the 100bp DNA molecular size markers [17].

STATISTICAL ANALYSIS
The statistical analysis was done by using Chi-square test on line 
by graphpad prism 9.2.0.332. The calculated p-value was 0.0093 
which is significant.

RESULTS 
Out of 30 strains of P.aeruginosa, 20 (66.67%) were isolated from 
male and 10 (33.33%) from female patients. Most of the subjects 

The prevalence of exoT gene was 66.67%. Out of 30 strains of 
P.aeruginosa clinical isolates, 20 (66.67%) showed amplification of 
exoT gene and 10 (33.33%) strains showed negative amplification 
[Table/Fig-5].

DISCUSSION
P.aeruginosa is one of the major and well identified nosocomial 
pathogen. It has capability to survive and multiply with minimal 
nutrients. It can cause severe infection in hospitalised patients. 
P.aeruginosa is one of the most common co-infecting pathogen 
and exotoxin T is virulence factor that make P.aeruginosa 
more virulent for host cells. This descriptive research study 
was undertaken to detect exoT gene encoding exotoxin T in 
P.aeruginosa clinical isolates. T3SS is a basic and important 
weapon of P.aeruginosa and several other Gram negative 

[Table/Fig-3]: Showing gel electrophoresis and amplification products of virulence 
gene (exoT) of Pseudomonas aeruginosa clinical isolates.

Out of 30 strains of P.aeruginosa 11/30 (61.11%) isolates from 
pus detected exoT gene followed by urine 4/5 (80%), sputum 4/4 
(100%), body fluid 1/1 (100%) and blood 0/2 (0%) [Table/Fig-6].
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organisms for survival and causation of disease. The T3SS 
is a needle like sharp tiny machine that carry and deliver 
effector proteins (exotoxins) directly into targeted cells of the 
host to start disease. These delivered exotoxin precipitate and 
continue progress of infection by changing normal functions of 
target cells, such as constant movement of network of protein 
filaments and microtubules in the cytoplasm, reactions of cells 
to inflammatory stimuli, signalling pathways and secretory 
trafficking [18]. T3SS complex cellular nano machine is a key 
weapon of several pathogenic Gram negative bacteria which 
works in a systematic planned mode of action and can alter the 
target cell in number in irregular manner. T3SS has gradually 
developed because of the pressure of the survival within 
infected cells.

Virulence factors injected by T3SS into host cells play important 
role for P.aeruginosa to be more virulent [19,20]. The gene exoT, 
modify the actin cytoskeleton, inhibit migration and multiplication 
of cell. Exotoxin T prevents adhesion, phagocytosis, excessive 
multiplication and stop epithelial barrier that help P.aeruginosa to 
cause spread type of infections [21]. Gene exoT is an important 
virulence gene encoding exoenzyme T. Therefore, detection of exoT 
gene is important while determining pathogenicity of P.aeruginosa in 
different type of infections. 

In this research study, authors aimed to determine the prevalence 
of exoT virulent gene in 30 strains of P.aeruginosa isolated from 
various clinical samples in a Tertiary Care Hospital. PCR and gel 
electrophoresis technique was used for the detection of exoT gene 
in P.aeruginosa under study. In this study, the prevalence of exoT 
gene was 66.67%. Out of 30 strains of P.aeruginosa clinical isolates 
from the different clinical conditions, 20 (66.67%) detected exoT 
gene in all spreading type of infections caused by P.aeruginosa. 
P.aeruginosa isolates from pus (61.11%), sputum (100%), urine 
(80%) and bodyfluids (100%) samples showed presence exoT 
gene. Out of 30, 10 (33.33%) strains were found to be negative for 
exoT gene.

In other similar study in southern India, the prevalence of exoT was 
recorded as 84% [13]. Many researches all over the world studied 
the prevalence of exoT genes as an epidemiological marker in 
pathogenic P.aeruginosa causing different type of infections. The 
prevalence of exoT genes has been found to be variable in P. 
aeruginosa isolates obtained from different infections in the world. 
Prevalence of exoT gene recorded in Iran was 36.27% [22] and 
in Egypt and Romania, prevalence of exoT in P.aeruginosa clinical 
isolates were recorded as 100% [12,23].

Role of exoT gene is crucial in the causation of spreading type 
infections. T3SS virulence factors are responsible for seriousness 
of the infections with raised death rate [24]. The proven role of 
exoT virulence genes in the pathogenicity of P.aeruginosa would 
help in understanding the prognosis of Pseudomonas infections 
and designing an effective vaccine against the pseudomonas 
infections to prevent them. This may help in epidemiological 
study, deciding the treatment course for the infections caused 
by P.aeruginosa. These findings may help in identifying virulent 
gene targets for immune intervention which could regulate 
the severity of the host response and its effect on impairment 
caused by P.aeruginosa. 

The identification of virulent markers of pathogens for identification 
of acute and chronic infections at early stage remains a critical area 
and still need large research. Such type of research studies and 
findings facilitate the prevention of infections caused by bacteria 
and can be very useful to control the Pseudomonas infections.

Limitation(s)
All the P.aeruginosa strains under study were obtained from In 
Patient Department (IPD) only. Therefore, prevalence of exoT gene 

in P.aeruginosa could not be studied in Out Patient Department 
(OPD) patient. Larger sample size of both IPD and OPD patients 
would have provided better status of prevalence of exoT virulent 
gene marker as well as difference and significance.

CONCLUSION(S)
Gene exoT encoding ExotoxinT plays a very crucial role in the 
causation of disease. The proven role of exoT virulence genes in 
the pathogenicity of P.aeruginosa would help in understanding the 
prognosis of Pseudomonas infections and designing an effective 
vaccine against the Pseudomonas infections to prevent them. 
This may help in epidemiological study, deciding the treatment 
course for the infections caused by P.aeruginosa. In future trends 
in diagnostic microbiology, focus should be on development of 
rapid tests required for detection of virulence factors which are 
important epidemiological markers apart from identification and 
antimicrobial susceptibility tests.
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INTRODUCTION 
Pseudomonas aeruginosa (P.aeruginosa) is an actively motile, 
biofilm forming Gram negative human opportunistic pathogen. It 
exhibits multidrug resistance and is widely connected with hospital 
acquired infections [1]. They are resistant to multiple antibiotics 
due to acquired or inherent determinants. It can cause acute and 
chronic infections [2]. P.aeruginosa causes serious infections such 
as endocarditis, pneumonia, septicaemia, wound infections, cystitis 
[3], blood stream infections, urinary tract infection and surgical site 
infections [4]. Biofilm formation, development of drug resistance, 
various secreted toxins, proteases, pyocyanin, exotoxins and 
different cell associated factors make P.aeruginosa more virulent 
[5]. P.aeruginosa has the ability to colonise the respiratory tract 
and is one of the members of normal flora of nasopharynx [6]. 
P.aeruginosa infections are more frequently observed in cystic 
fibrosis and in weakened immune patients. In a recent study, 
researcher documented P.aeruginosa as a common co-infecting 
pathogen in patients [7]. 

P.aeruginosa continues to exist in different environmental states 
because of different virulence factors and metabolic properties [8]. 
Toxins are released by passive transport from the cells secreted by 
one of the three secretion systems namely, Type I Secretion System 
(T1SS), Type II Secretion System (T2SS) and Type III Secretion System 
(T3SS). Type III secretary system plays a key role in determining 
virulence [9]. The Gram negative bacteria have a complex T3SS 
which is an essential machinery of P.aeruginosa to inject exotoxin 
T (exoT), exotoxin S (exoS) and exotoxin U (exoU) virulence factors 
directly into host cells [10] and can evoke different responses from 
the host suitable for spreading of infection [11]. Exotoxin produced 

during release and escape of pathogen mainly attacks host kinases 
and is responsible for adhesion, phagocytosis, with spreading type 
of infection from lung to the liver in experimental animal [9,12]. 

Very few researchers in India have focussed on exoT gene encoding 
exotoxin T, virulence factor of T3SS of P.aeruginosa. In previous 
similar study in India, the researcher documented 84% prevalence 
of exoT gene in P.aeruginosa strains obtained from various clinical 
samples [13]. Keeping these facts in mind, this study was designed 
to study the prevalence of exoT gene in P.aeruginosa obtained from 
different clinical samples in a tertiary care hospital. 

MATERIALS AND METHODS
Present descriptive cross-sectional research was conducted during 
January 2015 to March 2016 at the Department of Microbiology 
in Dr DY Patil Medical College, Hospital and Research Centre, 
Pimpri, Pune, Maharashtra, India. Different clinical samples 
(pus, urine, sputum, blood and body fluids) were received from 
various wards irrespective of age and gender for routine culture 
and sensitivity tests. The isolates were processed and confirmed 
P.aeruginosa strains were screened for detection of exoT gene 
by PCR and gel electrophoresis techniques. The study was done 
after approval from Institutional Ethical Committee of Dr DY Patil 
Medical College, Hospital and Research Centre, Pimpri, Pune, 
Maharashtra, India.

Inclusion criteria: Samples showing P.aeruginosa as single 
causative agent of infection were included in this study. Total 30 
strains were included in this research study.

Exclusion criteria: Samples showing mixed growth were excluded 
from this study.
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ABSTRACT
Introduction: Pseudomonas aeruginosa (P.aeruginosa) is one of 
the most frequently co-infecting bacteria reported. Development 
of drug resistance, biofilm formation, cell associated factors 
make the P.aeruginosa more virulent. Type III secretion system 
controls expression of genes. P.aeruginosa chromosome 
harbours exoT, exoS, exoU, and exoY virulent genes. Gene 
exoT plays an important role in causation of infection. The 
identification of virulent markers of pathogens for identification 
of acute and chronic infections at early stage remains a critical 
area and still need large research. 

Aim: To study the prevalence of exoT gene encoding exotoxin T 
in P.aeruginosa from clinical samples.

Materials and Methods: A descriptive cross-sectional 
research was conducted during January 2015 to March 2016 
at the Department of Microbiology in Dr. D.Y. Patil Medical 
College, Pimpri, Pune, Maharashtra, India. Various clinical 
samples were processed using standard laboratory methods. 
The statistical analysis was done by using Chi-square test. 

Strains of P.aeruginosa isolated from various clinical samples 
were identified using standard laboratory methods, and exoT 
gene was detected by Polymerase Chain Reaction (PCR) and 
gel electrophoresis technique.

Results: Out of 30 strains of P. aeruginosa, 20 (66.67%) were 
isolated from male and 10 (33.33%) from female patients. Most 
of them belonged to the age group 41-60 years (46.67%). The 
exoT gene occurred in 20/30 (66.67%) isolates of P.aeruginosa, 
while 10/30 (33.33 %) showed negative amplification results. Out 
of 20 exoT genes in P.aeruginosa, 17/20 (85%) were detected 
from male and 3/10 (15%) from female patients. 

Conclusion: Gene exoT of P. aeruginosa plays the crucial role 
in causation of disease. It is concluded that exoT gene can be a 
notable virulent element expressed by 66.67% of P.aeruginosa 
clinical isolates. The proven role of exoT virulence gene in the 
pathogenicity of P.aeruginosa would help in understanding the 
prognosis of Pseudomonas infection and designing an effective 
treatment and vaccine against the Pseudomonas infections to 
prevent them.
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gene Primer sequence
amplicon 

size
length 

(bp)

exoT

Forward 5’-
AATCGCCGTCCAACTGCATGCG-3’ 22

152

Reverse 5’-TGTTCGCCGAGGTACTGCTC-3’ 20

[Table/Fig-1]: The Primer sequence used for the detection of exoT genes.

gene
Initial De-
naturation

no.of 
Cycles

Denaturation 
in Each 
Cycle

anneal-
ing

Primer 
Extention

Final 
Extention

exoT
95ºC, 2 

min
 36 95ºC, 30 sec

58ºC,30 
sec

72ºC, 30 
sec

72ºC,5 
min

[Table/Fig-2]: Polymerase Chain Reaction (PCR) conditions.

age group (years) Male Female

0-20 00 00

21-40 02 01

41-60 12 02

61-80 03 00

Total 17 03

[Table/Fig-4]: Age and gender wise distribution of prevalence of exoT gene in 
P.aeruginosa (N=20).
Chi square 6.769, df-1, p-value=0.0093, p-value is statistically significant

Sr.no. Source exoT (%)

1 Pus 11(61.11)

2 Urine 4 (80)

3 Sputum 4 (100)

4 Blood 0 (0)

5 Body fluids 1 (100)

6 Total 20 (66.67)

[Table/Fig-6]: Showing distribution of exoT genes Pseudomonas aeruginosa 
 Clinical Isolates (Pus n=18, Urine n=5, Sputum n=4, Blood n=2, Fluid n=1) in 
 different samples, Total n=30).

S.n Sample Case exoT S.n Sample Case exoT

1 Pus Maxilla + 16 Urine UTI +

2 Pus CSOM + 17 Pus CSOM +

3 Pus NHTU + 18 Pus CSOM -

4 Pus Hydrocele + 19 Urine UTI -

5 Urine CUTI + 20 Blood Fever -

6 Urine UTI + 21 Pus Leg abscesses +

7 Pus Leg cellulitis + 22 Pus NF -

8 Pus DFU + 23 Pus NF -

9 Fluid COPD + 24 Sputum RTI +

10 Pus NF + 25 Pus TA -

11 Pus DFU + 26 Pus DFU -

12 Pus CSOM + 27 Pus DFU -

13 Urine UTI + 28 Sputum RTI +

14 Sputum RTI + 29 Blood Pneumonia -

15 Sputum RTI + 30 Pus DFU -

[Table/Fig-5]: Distribution of exoT genes of 30 Pseudomonas aeruginosa clinical 
Isolates in respect to sites of Infections.
CSOM: Chronic suppurative otitis media; NHTU: Non healing tropic ulcer; UTI: Urinary tract  infection; 
NF: Necrotizing fascitis; COPD: Chronic obstructive pulmonary disease; DFU: Diabetes foot ulcer; 
RTI: Respiratory tract infection; TA: Traumatic amputation; CAUTI: Catheter associated UTI

Isolation and identification of P.aeruginosa: All clinical samples 
were inoculated onto MacConkey agar, Nutrient agar and Blood 
agar plates. Inoculated plates were incubated at 37ºC for 24 hours. 
After obtaining the growth, P.aeruginosa was identified by studying 
colony characteristics, production of pyocyanin pigments, grape 
like odour, growth at 42ºC, motility test, Gram staining, and positive 
oxidase, citrate, and catalase tests [14].

Extraction of Dna: For the detection of exoT gene, chromosomal 
DNA from the 30 clinical strains of P.aeruginosa clinical isolates was 
extracted and DNA purification was carried out using a commercial 
available DNA extraction kit (Ganeaid-Presto™ Mini gDNA bacteria 
Kit) as indicated by manufacturer’s instructions.

Polymerase Chain Reaction (PCR): The sequences of the primers 
used in PCR for detection of exoT gene and its molecular weight are 
shown in [Table/Fig-1] [15,16].

belonged to 41-60 years of age group (46.67%). Out of 20 exoT 
genes in P.aeruginosa, 17/20 (85%) were detected from male and 
3/10 (15%) from female patients [Table/Fig-4]. 

For all PCRs, the DNA extracted from P.aeruginosa under study 
was used as templates. PCRs were carried out in 25 µL mixture 
containing 12.5 µL mastermix (Geneaid-Presto™Mini gDNA 
bacteria Kit), 1.5 µL forward primers, 1.5 µL reverse primers, 2.0 µL 
DNA template and 7.5 µL distilled water [Table/Fig-2].

gel electrophoresis: Electrophoresis was done using PCR products 
of P.aeruginosa.To prepare agarose gel, 2% agarose with ethidium 
bromide was used, as it shows clear resolution for small fragments. 
The quantity of agarose used for a gel preparation was around 250 
mL. Images of PCR products were detected using transillumator by 
UV illumination is shown [Table/Fig-3]. PCR products were estimated 
by comparing with the 100bp DNA molecular size markers [17].

STATISTICAL ANALYSIS
The statistical analysis was done by using Chi-square test on line 
by graphpad prism 9.2.0.332. The calculated p-value was 0.0093 
which is significant.

RESULTS 
Out of 30 strains of P.aeruginosa, 20 (66.67%) were isolated from 
male and 10 (33.33%) from female patients. Most of the subjects 

The prevalence of exoT gene was 66.67%. Out of 30 strains of 
P.aeruginosa clinical isolates, 20 (66.67%) showed amplification of 
exoT gene and 10 (33.33%) strains showed negative amplification 
[Table/Fig-5].

DISCUSSION
P.aeruginosa is one of the major and well identified nosocomial 
pathogen. It has capability to survive and multiply with minimal 
nutrients. It can cause severe infection in hospitalised patients. 
P.aeruginosa is one of the most common co-infecting pathogen 
and exotoxin T is virulence factor that make P.aeruginosa 
more virulent for host cells. This descriptive research study 
was undertaken to detect exoT gene encoding exotoxin T in 
P.aeruginosa clinical isolates. T3SS is a basic and important 
weapon of P.aeruginosa and several other Gram negative 

[Table/Fig-3]: Showing gel electrophoresis and amplification products of virulence 
gene (exoT) of Pseudomonas aeruginosa clinical isolates.

Out of 30 strains of P.aeruginosa 11/30 (61.11%) isolates from 
pus detected exoT gene followed by urine 4/5 (80%), sputum 4/4 
(100%), body fluid 1/1 (100%) and blood 0/2 (0%) [Table/Fig-6].
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organisms for survival and causation of disease. The T3SS 
is a needle like sharp tiny machine that carry and deliver 
effector proteins (exotoxins) directly into targeted cells of the 
host to start disease. These delivered exotoxin precipitate and 
continue progress of infection by changing normal functions of 
target cells, such as constant movement of network of protein 
filaments and microtubules in the cytoplasm, reactions of cells 
to inflammatory stimuli, signalling pathways and secretory 
trafficking [18]. T3SS complex cellular nano machine is a key 
weapon of several pathogenic Gram negative bacteria which 
works in a systematic planned mode of action and can alter the 
target cell in number in irregular manner. T3SS has gradually 
developed because of the pressure of the survival within 
infected cells.

Virulence factors injected by T3SS into host cells play important 
role for P.aeruginosa to be more virulent [19,20]. The gene exoT, 
modify the actin cytoskeleton, inhibit migration and multiplication 
of cell. Exotoxin T prevents adhesion, phagocytosis, excessive 
multiplication and stop epithelial barrier that help P.aeruginosa to 
cause spread type of infections [21]. Gene exoT is an important 
virulence gene encoding exoenzyme T. Therefore, detection of exoT 
gene is important while determining pathogenicity of P.aeruginosa in 
different type of infections. 

In this research study, authors aimed to determine the prevalence 
of exoT virulent gene in 30 strains of P.aeruginosa isolated from 
various clinical samples in a Tertiary Care Hospital. PCR and gel 
electrophoresis technique was used for the detection of exoT gene 
in P.aeruginosa under study. In this study, the prevalence of exoT 
gene was 66.67%. Out of 30 strains of P.aeruginosa clinical isolates 
from the different clinical conditions, 20 (66.67%) detected exoT 
gene in all spreading type of infections caused by P.aeruginosa. 
P.aeruginosa isolates from pus (61.11%), sputum (100%), urine 
(80%) and bodyfluids (100%) samples showed presence exoT 
gene. Out of 30, 10 (33.33%) strains were found to be negative for 
exoT gene.

In other similar study in southern India, the prevalence of exoT was 
recorded as 84% [13]. Many researches all over the world studied 
the prevalence of exoT genes as an epidemiological marker in 
pathogenic P.aeruginosa causing different type of infections. The 
prevalence of exoT genes has been found to be variable in P. 
aeruginosa isolates obtained from different infections in the world. 
Prevalence of exoT gene recorded in Iran was 36.27% [22] and 
in Egypt and Romania, prevalence of exoT in P.aeruginosa clinical 
isolates were recorded as 100% [12,23].

Role of exoT gene is crucial in the causation of spreading type 
infections. T3SS virulence factors are responsible for seriousness 
of the infections with raised death rate [24]. The proven role of 
exoT virulence genes in the pathogenicity of P.aeruginosa would 
help in understanding the prognosis of Pseudomonas infections 
and designing an effective vaccine against the pseudomonas 
infections to prevent them. This may help in epidemiological 
study, deciding the treatment course for the infections caused 
by P.aeruginosa. These findings may help in identifying virulent 
gene targets for immune intervention which could regulate 
the severity of the host response and its effect on impairment 
caused by P.aeruginosa. 

The identification of virulent markers of pathogens for identification 
of acute and chronic infections at early stage remains a critical area 
and still need large research. Such type of research studies and 
findings facilitate the prevention of infections caused by bacteria 
and can be very useful to control the Pseudomonas infections.

Limitation(s)
All the P.aeruginosa strains under study were obtained from In 
Patient Department (IPD) only. Therefore, prevalence of exoT gene 

in P.aeruginosa could not be studied in Out Patient Department 
(OPD) patient. Larger sample size of both IPD and OPD patients 
would have provided better status of prevalence of exoT virulent 
gene marker as well as difference and significance.

CONCLUSION(S)
Gene exoT encoding ExotoxinT plays a very crucial role in the 
causation of disease. The proven role of exoT virulence genes in 
the pathogenicity of P.aeruginosa would help in understanding the 
prognosis of Pseudomonas infections and designing an effective 
vaccine against the Pseudomonas infections to prevent them. 
This may help in epidemiological study, deciding the treatment 
course for the infections caused by P.aeruginosa. In future trends 
in diagnostic microbiology, focus should be on development of 
rapid tests required for detection of virulence factors which are 
important epidemiological markers apart from identification and 
antimicrobial susceptibility tests.
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Abstract 
Background: Decalcification of bone is a very important procedure in pathology especially in an oncology set up for proper 
staging, chemotherapy response or even in diagnosis of tumors. Objectives- To evaluate the use of tissue floatation bath (TFB) 
for rapid decalcification of mandibulectomy specimens in an oncology setup. 
Materials and Methods: Bony specimens received at pathology department were sliced using bone saw and then placed in 10% 
formalin at 45 0 C for 4 hours. These sections were then kept overnight in 10% nitric acid at 45 0 C in TFB for decalcification. 
Decalcification was checked manually next day morning and if decalcification is complete, and then the tissue transferred to 
tissue processor for routine tissue processing. 
Results: Decalcification in tissue floatation bath takes approximately 18-20 hours with better cytomorphological details as 
compared to routine decalcification process which takes around 7-8 days for complete decalcification. 
Conclusion: Tissue floatation bath is a common instrument available in all laboratories performing histopathological 
examination. Staining quality is comparable and time required for decalcification is improved as compared to routine 
decalcification technique. It can be used as an alternative to the more expensive microwave technique which requires additional 
instrument and space. To the best of our knowledge this is the first study using tissue floatation bath for rapid decalcification 
process. 
 
Keywords: Routine decalcification, Rapid Decalcification, Tissue floatation bath, Bone, Mandibulectomy 
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Introduction 
Decalcification is a process of complete removal of 

calcium from bone, teeth and other calcified tissues. It 
is a very important routine procedure that is employed 
in nearly all histopathology laboratories but is a very 
time consuming process and may lead to delay in 
management of patients. Decalcification is performed 
to assure that the specimen is soft enough to allow 
cutting with the microtome knife, so that to avoid 
damage to tissue as well as to knife.  

Decalcification is carried out by various agents 
which either form soluble calcium salts (acids) or by 
chelating the calcium ions1. Strong acids decalcify 
tissue faster but can cause deterioration of stainability 
of tissue section and it increases with acidity of solution 
and length of decalcification periods2,3. Several factors 
influence the rate of decalcification including 
concentration and volume of decalcifying agent, 
temperature at which reaction takes place, size of the 
specimen, and use of microwave and solution 
agitation1. Thus, the speed of decalcification can be 

fastened. More concentrated acidic solution and 
microwave can produce rapid decalcification but 
damages the morphology of the tissues4,5. High 
temperature can expedite the decalcification process but 
temperature of more than 600C can cause charring of 
tissues.5    

Decalcification is particularly important in an 
oncology setup where it is essential for diagnosis of 
primary bone tumors and involvement of bone by 
external malignancy like squamous carcinoma or other 
tumors. It is also important to know the extent of bone 
involvement along with the knowledge of margin 
status. This helps in knowing the staging, completeness 
of surgery and need for further management like 
radiotherapy or chemotherapy. Many treatment 
protocols for bone tumors require a report on an entire 
slice/grid of resected bone to allow assessment of the 
benefit or otherwise of preoperative drug treatment.  

These all requires a good cellular morphology and 
a quick result to allow rapid therapeutic intervention for 
optimal patient care. 

Heating is also a method known to accelerate the 
decalcification process1,6 and in this study we used 
tissue floatation bath instead of microwave for rapid 
decalcification of bone using heat as a source to reduce 
time of decalcification. 

The aim of the present study was to evaluate and 
compare decalcification of bone by routine method and 
by using tissue floatation bath with special attention to 
duration of decalcification and nuclear details.  
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In India, oral squamous cell carcinoma is one of 
the most common malignancies and in our institute also 
we receive many mandibulectomy specimens for 
histopathological examination. Sections from 
underlying mandibular bone provide internal control to 
look for nuclear and cytoplasmic details of squamous 
carcinoma. 

Many studies are there in literature evaluating the 
role of microwave in rapid decalcification4-9, but to the 
best of our knowledge no study has described the role 
of TFB for the same. 
 
Materials and Methods 

This study was performed at pathology department 
of a tertiary care oncology centre in India. In this study 
we used TFB as a heat source for rapid decalcification 
on bony cut margin and underlying bone of 
mandibulectomy specimens. We also compared the 
decalcification using TFB with conventional 
decalcification method with special reference to 
duration of decalcification and nuclear details.  

In this study, a total of twenty 
hemimandibulectomy specimens were studied. Twenty 
Sections each of anterior bony cut margin and 
underlying bone were taken. Bony tissues were sliced 
using bone saw with a uniform thickness of 2-3 mm and 
a parallel slice of bone from the same site was taken to 
prepare another set of specimens. One set of specimens 
(20 sections of anterior bony cut margins and 20 of 
underlying bone) was processed through routine 
decalcification and another set was kept in TFB for 
rapid decalcification. Thus, we ensured that the two 
sections under comparison were from the same bone 
and from the same site. This was done to eliminate bias 
from other factors that can affect the decalcification 
process like age and type of bone. 

These tissues were then placed in 10% formalin for 
4 hours in order to achieve proper fixation. After 
removing from formalin, these tissues were placed in 
running water for 30 minutes to remove excess 
formalin. After that tissues were kept in decalcifying 
solution (10% nitric acid). 

In the routine decalcification method, tissues were 
placed in a decalcifying agent at room temperature with 
change of solution at regular intervals till the 
decalcification is completed. In the method using tissue 
floatation bath, bony tissues in cassettes are placed in 
the decalcifying agent in a metal container which was 
then kept overnight in preheated tissue floatation bath 
with temperature maintained at around 450C. The 
duration of decalcification and nuclear details of the 
tissue were noted, compared and tabulated. In both the 
methods, after completion of decalcification, the tissues 
were washed using distilled water for 30 minutes and 
were transferred to ammonia solution to neutralize the 
remaining acids. Tissues were then subjected to routine 
processing. Sections were then stained with 
hematoxylene and eosin stain and submitted for 
reporting. The stained sections of decalcified bone were 
assessed for the quality of staining and preservation of 
nuclear details. 
 
Results 

(Table 1) In this study, the average time required 
for decalcification was approximately 7-8 days by 
routine decalcification technique while with tissue 
floatation bath technique the time taken for 
decalcification reduced to 18- 20 hours for the same set 
of specimens. 

The stained sections of the processed decalcified 
bone were assessed for the staining quality and 
preservation of the cytoplasmic and nuclear details. In 
our study the cellular architecture of the tissue was 
comparable in both techniques. Decalcification with 
TFB technique provides a better nuclear staining and 
nucleo- cytoplasmic differentiation of the stained 
section with a lesser shrinkage of tissue probably 
because of lesser duration of contact with the acid. 
Yellowishness of the stained section was also 
significantly reduced thus leading to better 
interpretation. Morphology of soft tissue squamous cell 
carcinoma was also better preserved then that with 
conventional methods. 
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Fig. 1: Showing a common tissue floatation bath showing a metallic container holding the decalcifying fluid 

 

 
Fig. 2: Showing section of mandibulectomy showing bony trabeculae and a squamous carcinoma infiltrating 

the bone (100 X) 
 

 
Fig. 3: High power of same section showing preserved nuclear details of squamous carcinoma and decreased 

eosinophilia (400 X) 
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Table 1: Comparison of cellular morphology of tissue processed by conventional and TFB method 

Parameters Routine method TFB method 
Yellowishness of tissue section Present Significantly reduced 
Tissue shrinkage Present Less than routine method 
Nuclear details  Average Good 
Cytoplasmic eosinophilia Present Reduced 
Nucleo- cytoplasmic contrast Blurred Better 
Decalcification time 8-10 days 1day 

 
Discussion 

Decalcification is a routine procedure and its aim is 
to remove calcium salts while preserving the normal 
architecture of the cells. Bones are one of the important 
specimen of decalcification in an oncology institute, but 
other specimens, such as calcified soft tissue tumors, 
calcified lymph nodes etc. also require this process.  

Since the start of decalcification procedure, many 
studies were conducted for any advances in reagents or 
procedure with very little change in methodology. This 
is limited to some additional decalcification solutions 
and microwave-assisted decalcification. The duration of 
decalcification is very important for timely diagnosis 
and management of the patients. In this study we tried 
decalcification on mandibulectomy sections as they 
form a majority of specimens in an oncology institute 
and management of patient also depends on the fast 
comments on bony cut margins and status of underlying 
bones. Involvement of underlying bone by squamous 
carcinoma also requires adequate preservation of the 
tumor component. Thus, it is very essential to have a 
correct balance between speed and quality of 
processing so that ultimate goal of quality patient care 
is achieved.  

Heat is known to expedite the rate of 
decalcification as it increases the rate of diffusion and 
increases rate of chemical reaction9. In a study 
performed by Verdenius et al10 it was observed that 
time required for decalcification was reduced with 
increase in temperature. In a study done by Supriya 
Nikita Kapila et al11, they have used hot air oven and 
magnetic stirrer for rapid decalcification process with 
significant reduction in time of decalcification and 
improvement in quality of staining. In our study also, 
there was shortening of time required for 
decalcification when tissues were continuously exposed 
to a controlled temperature of 450C. When comparing 
to conventional method of decalcification which require 
7-8 days for complete decalcification, our method using 
TFB require only 18-20 hours for complete 
decalcification. 

Various studies are in literature describing the role 
of microwave in rapid decalcification. In a study done 
by R Sangeeta et al4, microwave was used as for 
expediting the decalcification process which takes 
around 2 days for condyles to get decalcified. Pitol et 
al5 also mentioned the use of domestic microwave in 

decalcification with similar results as R Sangeeta et al. 
It was also suggested that domestic microwave cannot 
be effectively used for decalcification due to absence of 
temperature control and temperature beyond 600C can 
damage the tissue9,12. 

These all studies require a separate instrument for 
this process which require additional space and cost 
constraints. In our study we have used the tissue 
floatation bath which is present in nearly every 
histopathology laboratory which minimizes the 
requirement for a separate instrument. Also this 
instrument has an adjustable temperature control up to 
1100C which enables the adequate temperature control 
throughout the process. In our study it takes about 18-
20 hours for decalcification process which is slightly 
better to that in above mentioned studies.  

This instrument which is readily available in all 
laboratories, fitted with a temperature control provides 
a rapid decalcification which is comparable to other 
techniques in respect of duration and staining quality 
and can be used as an alternative to other methods for 
decalcification. 
 
Conclusion 

The TFB method decalcifies bony tissues much 
faster than the routine method and is available in nearly 
all histopathology laboratories. Tissue preservation and 
staining efficacy is comparable to routine 
decalcification. It is to emphasize that no separate 
instrument is required for decalcification process as in 
microwave technique especially at a tertiary care centre 
with a lesser workload.  

Thus, the TFB is rapid technique as compared to 
routine methods and is cheaper and easily available 
technique then microwave with comparable staining 
quality and preservation. 

To the best of our knowledge, this is the first study 
demonstrating the use of tissue floatation bath in rapid 
decalcification of bony tissues. Also this can be used 
for other calcified or bony specimens and further 
studies are required. 
 
Conflicts of interest: There are no conflicts of 
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Abstract 
Background and Objectives: Pancytopenia is one of the most common indications for bone marrow (BM) examination. There 
are spectrums of condition involving the bone marrow (BM) that can present with pancytopenia and include malignant as well as 
benign diseases. The objective of this study is to evaluate the BM findings in cases of pancytopenia. 
Materials and Methods: This was a retrospective study of 156 cases of pancytopenia presenting over a period of 3 years. Data 
were retrieved from laboratory and clinical records and were analysed. 
Results: Out of 156 cases, the most common cause for pancytopenia in this study was megaloblastic anemia (25.6%), followed 
by acute leukemia (16%), hypoplastic marrow (14%), metastatic solid tumors (8.9%), myelodysplastic syndrome (MDS) (7.1%), 
lymphomas (5.7%), plasma cell dyscrasia(3.8%). Along with these there were many benign yet rare causes which may present 
with pancytopenia like Hemophagocytic syndrome (1.2%), Histoplasmosis (0.6%), Leishmaniasis (0.6%) and Gaucher’s disease 

(0.6%). Bone marrow examination (combining both aspirate and biopsy) alone was sufficient in diagnosing 55% of cases, while 
remaining cases require additional details like clinical findings (for cases of MDS, viral infection, hypersplenism, autoimmune, 
septicemia) and special investigations like hemoglobin electrophoresis for hemoglobinopathy. In only 3.8% cases, BME was 
inconclusive.  
Conclusion: BME is an important investigation in diagnostic work up of cases of pancytopenia. In majority of cases, it can 
provide an accurate diagnosis or at least can guide the approach towards diagnosis and management. Thus, it should be 
performed in all cases of persistent pancytopenia and should be evaluated in light of clinical details and supportive investigations. 
 
Keywords: Pancytopenia, Bone marrow aspiration biopsy, Causes, Clinical presentation 
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Introduction 
Pancytopenia is an important clinical entity which 

is defined as reduction in the number of all the three 
series (WBC’s, RBC’s and platelets) in peripheral 

blood1.  
Pancytopenia is a clinical outcome of many 

diseases that involve bone marrow either primarily or 
secondarily. Management of pancytopenia cases 
depends on the severity of pancytopenia and treatment 
of the underlying pathology2. 

There are various mechanisms for development of 
pancytopenia and this include reduced or ineffective 
hematopoiesis and increased destruction by either 
sequestration or destruction by antibodies3. 

In cases of pancytopenias, patient usually presents 
with clinical features attributable to decreased number 
of RBC’s, platelets or WBC’s i.e., pallor, easy 
fatiguability, bleeding, weight loss, or repeated 
infections leading to fever4. 

Bone marrow examination not only helps in final 
diagnosis but can also help in indicating the approach to 
diagnosis based on various parameters like cellularity 
(hypocellular or hypercellular), Blasts (for leukemias), 
abnormal cells (lymphoma, plasma cells, carcinoma 
cells, histiocytes), organisms (fungus, parasite), 
dysplastic changes in cells (MDS) or megaloblastic 
maturation. 

Correlation with bone marrow biopsy is also 
important in cases where aspirate is hemodiluted or in 
hypocellular marrows. Biopsy also helps in many 
conditions which focally involve the bone marrow like 
metastatic carcinomas or lymphomas or tuberculosis. 

This study is performed at a tertiary care centre and 
medical college in India and is intended to look at BM 
findings in cases of pancytopenia so that one should 
keep in mind various differentials that can present with 
pancytopenia. 
 
Materials and Methods 

This was a retrospective study performed at a 
tertiary care centre and medical college over a period of 
three years in Department of pathology. Laboratory 
data from all the cases who presented with 
pancytopenia (hemoglobin< 10gm/dl total leukocyte 
count < 4000/mm3 and platelet count /150,000/mm3) 
were retrieved.  Clinical details were obtained from 
patient’s case file and was tabulated, analyzed and 

correlated with that of laboratory parameters. Cases of 



Sandeep Ojha et al.        Bone marrow examination findings in cases of pancytopenia- a study from central India 

Indian Journal of Pathology and Oncology, July-September 2016;3(3);479-484                                                     480 

chemotherapy induced pancytopenia (whether benign 
or malignant) were excluded from this study. Bone 
marrow aspiration was performed from posterior 
superior iliac spine. Slides were prepared and stained 
with leishman stain. Biopsy was processed as per 
laboratory protocol for bone marrow. Special stains 
were performed wherever required. 
 
Results 

In our institute we receive a total of 610 bone 
marrow specimens over 3 year duration of which we 
studied around 156 cases who presented with 
pancytopenia (Table 1). Male: female ratio was 1.6:1 
with 97 males and 59 females. The age of the patients 

ranged from 2 months to 70 years. Out of 156 cases of 
pancytopenia, 41 patients (26.3%) were in pediatric age 
group (<18 years) and remaining 115 patients (73.7%) 
were adults (>18 years). 

Most common presentation (Table 2) was pallor 
(70.5%) followed by fever (30.1%), splenomegaly 
(23.1%), hepatomegaly (19.8%) and associated 
lymphadenopathy (17.3%) while only 5.7% cases were 
asymptomatic.  

Peripheral smear findings (Table 3) in most of the 
cases show presence of anisocytosis (41%) followed by 
lymphocytosis (32.1%), nucleated red blood cells 
(31.4%), and poikilocytosis (20.5%). Blasts were seen 
in 15.4% cases.  

 
Table 1: Bone marrow aspiration findings in pancytopenia (n= 156) 

Diagnosis Total number of cases Total 
 <18 year >18 year  
 Male Female Male Female  

Megaloblastic anemia 6 4 20 10 40 (25.6%) 
Acute leukemias 5 4 14 2 25(16%) 
Hypoplastic marrow 8 1 5 8 22(14%) 
Metastasis 1 0 7 6 14(8.9%) 
Myelodysplastic syndrome 0 0 3 8 11(7.1%) 
Lymphoma infiltration 0 0 8 1 9(5.7%) 
Plasma cell dyscrasia 0 0 3 3 6(3.8%) 
Viral 1 1 1 0 3(1.9%) 
Hypersplenism 0 1 1 1 3(1.9%) 
Autoimmune (ITP, SLE) 0 2 0 1 3(1.9%) 
Hairy cell leukemia 0 0 2 0 2 (1.2%) 
Haemophagocytic syndrome 0 0 2 0 2(1.2%) 
Myelofibrosis 0 0 1 1 2(1.2%) 
Septicemia 0 0 1 1 2(1.2%) 
Leishmaniasis 0 0 1 0 1 (0.6%) 
Histoplasmosis 0 0 1 0 1(0.6%) 
Malaria 0 0 1 0 1(0.6%) 
Gauchers Disease 0 1 0 0 1(0.6%) 
Tuberculosis 1 0 0 0 1(0.6%) 
Hemoglobinopathy 0 1 0 0 1(0.6%) 
Inconclusive 3 1 1 1 6(3.8%) 
Total 25 16 72 43 156 

 
Table 2: Clinical findings in cases of pancytopenia 

Diagnosis Pallor Fever Petechiae lymphadenopathy Splenomegaly Hepatomegaly Asymp
tomatic 

Megaloblastic 
anemia (40) 

40 1 0 0 0 0 0 

Acute leukemias 
(25) 

20 15 2 12 20 24 0 

Hypoplastic 
marrow (22) 

22 13 2 0 0 0 1 

Metastasis (14) 0 0 0 0 0 0 2 

Myelodysplastic 
syndrome (11) 

3 0 0 0 2 2 0 

Lymphoma 
infiltration (9) 

6 2 0 9 0 0 0 

Plasma cell 
dyscrasia (6) 

2 1 0 0 0 0 3 
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Viral (3) 0 3 0 2 0 0 0 

Hypersplenism(3
) 

3 0 0 0 3 0 0 

Autoimmune 
(ITP, SLE) (3) 

3 1 0 0 0 0 0 

Hairy cell 
leukemia (2) 

2 0 0 1 2 0 0 

Haemophagocyti
c syndrome(2) 

2 2 0 0 2 1 0 

Myelofibrosis(2) 2 1 0 0 2 2 0 

Septicemia (2) 0 2 0 0 0 0 0 

Leishmaniasis 
(1) 

0 1 0 0 1 1 0 

Histoplasmosis(
1) 

1 1 0 1 1 0 0 

Malaria (1) 1 1 0 0 1 0 0 

Gauchers 
Disease (1) 

1 0 0 1 1 1 0 

Tuberculosis (1) 0 1 0 1 0 0 0 

Hemoglobinopat
hy (1) 

1 0 0 0 0 0 0 

Inconclusive (6) 1 2 0 0 1 0 3 

Total (156) 110 
(70.5
%) 

47(30.
1%) 

4 (2.5%) 27 (17.3%) 36 (23.1%) 31 (19.8%) 9 
(5.7%) 

 
Table 3: Peripheral blood findings in cases of pancytopenia 

Diagnosis Anisocytosis Poikilocytosis Nucleated RBC’s Blasts Lymphocytosis 
Megaloblastic anemia 
(40) 

35 25 15 0 0 

Acute leukemias (25) 10 2 10 23 0 
Hypoplastic marrow 
(22) 

0 0 3 0 20 

Metastasis (14) 10 0 10 0 4 
Myelodysplastic 
syndrome (11) 

1 0 6 1 0 

Lymphoma infiltration 
(9) 

0 0 0 0 7 

Plasma cell dyscrasia 
(6) 

0 0 0 0 6 

Viral (3) 0 0 0 0 3 

Hypersplenism(3) 3 3 0 0 0 
Autoimmune (ITP, 
SLE) (3) 

0 0 0 0 3 

Hairy cell leukemia 
(2) 

0 0 0 0 2 

Haemophagocytic 
syndrome(2) 

0 0 2 0 0 

Myelofibrosis(2) 0 0 0 0 2 

Septicemia (2) 1 0 1 0 0 

Leishmaniasis (1) 0 0 0 0 0 

Histoplasmosis(1) 0 0 1 0 0 
Malaria (1) 1 1 0 0 0 

Gauchers Disease (1) 0 0 0 0 1 

Tuberculosis (1) 1 0 0 0 1 
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Hemoglobinopathy (1) 1 1 0 0 0 
Inconclusive (6) 1 0 1 0 1 
Total (156) 64 (41%) 32 (20.5%) 49 (31.4%) 24 

(15.4%) 
50 (32.1%) 

 
Discussion 

Pancytopenia is a common hematological finding 
seen in many diseases and diagnosis still remains a 
challenge for pathologist as well as to clinician. 
Accurate diagnosis is very crucial for management of 
patient. Bone marrow examination is very important 
investigation in patients of pancytopenia and should be 
looked carefully to achieve proper diagnosis. Even in 
the absence of a final diagnosis, BME can help clinician 
in approach to diagnosis and management of the 
patient.  

In our study, out of total 610 cases of BME 
performed, 25.6% cases presented with pancytopenia 
which is slightly higher than that in literature.5-7 

Male: Female ratio in our study was 1.6:1 which is 
comparable to some studies6,8 while  few study showed 
slightly female preponderance9.  

In this study most common isolated cause of 
pancytopenia was megaloblastic anemia which is 
comparable to many studies performed8,10-13 while few 
studies found hypoplastic marrow as the most common 
cause of pancytopenia6,14-16. 

In a study17, they found neoplastic diseases as most 
common cause of pancytopenia. In our study also, 
combined total of all neoplastic cases exceed that of 
megaloblastic anemia because this medical college has 
a separate cancer unit that caters predominantly to 
cancer patients and many cancers when involve bone 
marrow, presents with pancytopenia. 

In our study second most common cause was acute 
leukemia which includes both acute myeloid and acute 
lymphoblastic leukemias. Blasts were seen in peripheral 
blood smears in 23 cases while two showed absence of 
blasts on PBS (aleukemic leukemia). These two cases 
turned out to be acute promyelocytic leukemia (APML) 
with few promyelocytes on PBS and around 80% 
promyelocytes and 10% blasts on BME. Out of 23 
cases, 8 cases showed mildly reduced count with few 
blasts on PBS (5-10%) and bone marrow in all these 
cases show features of acute leukemia with > 50% 
blasts.  

Hypoplastic marrow was 3rd most common cause 
and all these cases were confirmed on biopsy. Majority 
of these cases (20) show reduced count with 
predominantly lymphocytes on peripheral blood smears 
and similar findings on BME. The diagnosis was 
confirmed on bone marrow biopsy and was in 
correlation with aspirate findings. 

In our study metastasis of solid tumors (Fig. 1) was 
seen as reason for pancytopenia in 14 cases with lung, 
breast and prostate as the most common site of primary 
in adults while in a single pediatric case ewing’s 

sarcoma was the primary tumor producing 
pancytopenia. In most of these cases (10) peripheral 
blood showed circulating nucleated RBC’s. 

In this study, Myelodysplastic syndrome was found 
as a cause of pancytopenia in 11 cases, lymphoma 
infiltration in 9 cases and marrow plasmacytosis in 6 
cases.  

We found 2 cases of hairy cell leukemia presenting 
with pancytopenia and one was diagnosed outside as 
hypocellular marrow with marrow fibrosis on biopsy. 
He was referred to our hospital with worsening 
symptoms and marrow was repeated and showed 
hypocellular marrow with atypical lymphoid cells (Fig. 
2). Flow cytometry was asked for and it showed 
features of Hairy cell leukemia. This is important to 
discuss that irrespective of myelofibrosis on biopsy, if 
atypical lymphoid cells are seen on aspirate; special 
investigations like flow cytometry must be performed 
as Hairy cell leukemia can frequently cause bone 
marrow fibrosis. 

We found 2 cases presented to us with 
pancytopenia, persistent fever, splenomegaly. On 
laboratory work up one case showed blood culture 
positive for pseudomonas and other patient was a 
known case of carcinoma ovary with suspected 
metastasis to bone marrow in view of decreasing 
counts. Bone marrow from both these cases showed 
scattered histiocytic cells showing hemophagocytosis 
(Fig. 3). No metastasis was found in cases suspected of 
metastatic carcinoma. In view of significant histiocytes 
showing hemophagocytosis serum ferritin was asked 
for and was raised in both the cases. Thus, the final 
diagnosis was made as hemophagocytic syndrome 
(HPS) as these cases fulfilled 5 criteria of the 
hemphagocytic syndrome as mentioned in literature18. 
One patient succumbed to the disease irrespective of 
treatment. It is important to discuss that this is a very 
severe disease and prognosis and survival is very poor 
if treatment is not initiated early. Thus, patient with 
presence of hemophagocytosis in BM should be 
evaluated for HPS. 

Other causes which we found as a cause of 
pancytopenia were viral induced, autoimmune 
(idiopathic thrombocytic purpura- 2cases and systemic 
lupus erythematosus- 1 case), myelofibrosis, 
septicemia, leishmaniasis (Fig. 4), histoplasmosis (Fig. 
5), Hypersplenism, malaria, tuberculosis, Gaucher’s 

disease (Fig. 6) and thalassemia.  
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Fig. 1: Smears showing clusters of small round cells 
in a known case of small cell carcinoma (BM, 400x) 

 

 
Fig. 2: Hypocellular marrow showing scattered 

atypical lymphoid cells with cytoplasmic projections 
(BM, 1000x) 

 

 
Fig. 3: Histiocytic cells showing phagocytosis of 

nucleated red blood cells (BM, 1000x) 
 

 
Fig. 4: Scattered and intra-cytoplasmic parasite 

consistent with leishmaniasis (BM, 1000x) 
 

 
Fig. 5: Cytoplasmic fragment showing intracellular 

histoplasma organisms (BM, 1000x) 
 

 
Fig. 6: Gaucher’s cells with inset showing PAS 

positive intacellular accumulation (BM, 1000x) 
 
Conclusion 

Bone marrow examination is an important 
investigation to be performed in cases of pancytopenia. 
Diagnosis can be made in majority of cases and in few 
cases it can direct the clinician to approach the disease. 
Most common cause of pancytopenia are megaloblastic 
anemia, leukemias and lymphomas, hypoplastic 
marrow and metastasis. In addition, specific causes of 
pancytopenia (e.g. Hemophagocytic syndrome, storage 
disorders, Hairy cell leukemia, fungal or parasitic 
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infections) should be kept in mind as some of them can 
be life threatening. Correlation of clinical, peripheral 
smear finding and bone marrow aspirate findings are 
required to arrive at final diagnosis. 
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Background: Despite the long list of several other blood groups discovered, the knowledge and 
distribution of ABO and Rh-D blood group are essential for blood transfusion purposes, population 
genetic study and healthcare planning. Aims: This study is aimed to determine the distribution pattern 
of the ABO and Rh blood groups among blood donors in Southern Rajasthan and compare it with 
other data from similar studies within and outside India. The importance of the study lies in maintaining 
the blood bank inventory so that no patient dies due to the deficient supply of blood. 
Methods: It is a retrospective study carried out at blood bank, Ananta Institute of Medical Sciences 
and Research centre, Rajsamand, Rajasthan over a period of 2 years from January 1, 2016, to 
December 31, 2017. Blood group of the blood donors was determined by commercially available 
standard monoclonal antisera by test tube agglutination technique accompanied by reverse grouping. 
Results: Out of 1142 subjects, 1117 (97.81%) were male and 25 (2.19%) were female subjects. 279 
(24.43%) donors were voluntary and 863 (75.56%) donors were replacement donors. On studying 
the ABO blood group system, the most frequent group was B (33.97%) followed by O (31.96%), A 
(22.06%), and AB (6.91%) in blood donors while in Rh system, 1084 (94.92%) donors were Rh 
positive and 58 (5.07%) were Rh negative. Conclusions: The knowledge of distribution of blood 
group is very important for blood banks and transfusion services which play an important role in the 
patient's health care. The study has a significant implication regarding the inventory management of 
blood bank and transfusion services and will also throw light on the reasons of deficiency of a 
particular group in a particular area so that deficient group donors may be encouraged to donate more 
frequently.  
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INTRODUCTION_____________________
Blood is a very important and life-saving component of the 
body and hence its transfusion for various ailments is a 
landmark for improving health. Timely transfusion of blood 
saves millions of lives.  
In recent times, transfusion medicine has gained immense 
importance and the use of specific components of blood 
rather than whole blood has gained importance. But there 
has been a shortage of sufficient blood units. An increase of 
10.7 million blood donations from voluntary unpaid donors 
has been reported from 2008 to 2013. In total, 74 countries 
collect over 90% of their blood supply from voluntary unpaid 
blood donors; however, 71 countries collect more than 50% 

of their blood supply from family/replacement or paid 
donors[1]. 
Human red blood cells contain on their surface a series of 
glycoproteins and glycolipids, which constitute blood group 
antigens. Development of these antigens is genetically 
controlled, inherited in a mandelian fashion.[2] Erythrocyte 
antigens are organized into more than 30 blood group 
systems by the International Society of Blood Transfusion.[3] 
The ABO blood group system was the first human blood 
group system to be discovered by Landsteiner in 1901.[4] 
Later Landsteiner and Wiener defined the Rh blood group in 
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1941.[5] Together these two systems have proved to be the 
most important, for blood transfusion purposes. 
All human populations share the same blood group systems; 
although they differ in the frequencies of specific types. The 
incidence of ABO and Rh groups varies markedly in different 
races, ethnic groups, and socio-economic groups in different 
part of the world.[6] 
Discovery of ABO blood group system opened the way for 
discoveries in the field of immunohaematology, blood 
transfusion among humans irrespective of their natives, 
unmatched pregnancy, legal medicine, anthropology and the 
discovery of other blood group systems.[7] 
The ABO blood group system is divided into four blood types 
on the basis of presence or absence of A and B surface 
antigens. The blood groups are ABO and AB. ABO blood 
group system is important because of the fact that A and B 
are strongly antigenic and anti A and anti B are naturally 
occurring antibodies present in the serum of persons lacking 
the corresponding antigen. These antibodies are capable of 
producing intravascular hemolysis in case of incompatible 
transfusion.[8] 
ABO and Rh blood groups are useful in blood transfusion 
practice, population genetic studies, analyzing population 
migration patterns as well as resolving certain medicolegal 
issues, for example, disputed paternity cases.[9]  
Blood banks usually have a problem of ever-changing stock 
position and it being very difficult to predict the prevalence of 
a particular blood group at a particular time hence the 
knowledge of distribution of ABO and Rh blood group is 
essential for effective management of inventory, be it a 
facility of a smaller local transfusion service or a regional or 
national transfusion service.[10]  
The present study was done to assess the prevalence of 
blood groups in the region and to compare the results with 
other studies conducted in India and elsewhere in the world 
and its multipurpose future utilities for the health planners. 
 
METHODS__________________________ 
This study was carried out at blood bank, Ananta Institute of 
Medical Sciences and Research centre, Rajsamand, 
Rajasthan, during the 2 years period from 1 January 2016 to 
31 December 2017. Total 1,142 donors were considered 
medically fit and accepted for blood donation during the study 
period. 
All were of age between 18 and 60 years. After blood 
donation, blood group was determined by forward blood 
grouping (cell grouping) by test tube agglutination method. 
Commercially available standard antisera A, antisera B, and 
antisera D were used after validation at blood bank. Reverse 
blood grouping (serum grouping) was performed by test tube 
agglutination method with pooled known A, B, and O cell that 
are being prepared daily at the blood bank. Final blood group 
is confirmed only if both forward group (cell group) and 
reverse group (serum group) are identical. The donor blood 
group data were recorded on specially formed pro forma, 
tabulated, analyzed, and compared with the similar studies 
by other authors. 
   
RESULTS___________________________  
Total number of donors was 1,142. The voluntary and 
replacement donors constituted 24.43% and 75.56% 
respectively. The frequency of ABO and Rh blood groups 
was compared. In ABO system, our study shows the highest 
frequency of blood group “B” (35.72%), followed by “O” 

(33.8%), “A” (23.38%), and “AB” (7.09%). Incidence of Rh 
positive and Rh-negative donors was 94.92% and 5.07% 
respectively. Percentage of male and female donors was 
97.81% and 2.18% respectively. 

 

Table 1. Distribution of different types of blood donors 
according to sex and donation type (voluntary/replacement). 

Donation type Male Female Total Percent of Total 
Voluntary 261 18 279 24.43% 

Replacement 856 7 863 75.56% 

Total 1117 25 1142  

Percent of Total 97.81% 2.18%   

 
Table 2: Distribution of blood donors according to group. 

 Rh+ Rh- 

 
A 

positi
ve 

B 
positi

ve 

O 
positi

ve 

AB 
positi

ve 

A 
negati

ve 

B 
negati

ve 

O 
negati

ve 

AB 
negati

ve 
Number 

of donors 252 388 365 79 15 20 21 2 
Percenta

ge 22.06 33.97 31.96 6.91 1.31 1.75 1.83 0.17 

 
Table 3: Comparison of frequency percentage of ABO and 
Rhesus blood groups in various studies of India and with 
different countries 

Study A B O AB Rh+ Rh- 

Chandra and Gupta [11] 21.73 39.84 29.10 9.33 95.71 4.29 

Girish et al [14] 24.27 29.43 39.17 7.13 94.93 5.07 

Kaur et al [12] 18.01 38.06 34.31 9.62 91.28 8.72 

Giri et al [16] 28.38 31.89 30.99 8.72 95.36 4.64 

Periyavan et al [20] 23.85 29.95 39.82 6.37 94.20 5.80 

Wadhwa et al [18] 23.30 35.50 32.50 8.80 94.20 5.80 

Nag et al [19] 23.90 33.60 34.80 7.70 94.70 5.30 

Mallikarjuna et al [17] 26.15 29.85 31.76 7.24 94.80 5.20 

Khattak et al [21] 27.92 32.40 29.10 10.58 90.13 9.87 

Patel et al [15] 21.94 39.40 30.79 7.86 95.05 4.95 

Garg et al [13] 28.70 32.07 28.70 10.53 94.49 5.51 

Agrawal et al [23] 22.88 32.26 37.12 7.74 94.61 5.39 
Pramanik and 
Pramanik[22] 34 29 33 4 96.70 3.30 

Frances et al [24] 42 8 47 3 83 17 

Mollison et al [25] 41 9 46 4 85 15 

Bashwari et al [26] 24 17 52 4 93 7 

Mwangni J [28] 21.60 21.40 54.20 2.80 95.20 4.80 
Australian Red Cross 

Society [27] 38 10 49 3 NA NA 

Present Study 22.06 33.97 31.96 6.91 94.92 5.07 

 
DISCUSSION________________________ 
Total 1,142 subjects were included in the study. 
Replacement donors (75.56%) were much more than 
voluntary donors (24.43%).  
In ABO system, our study shows the highest frequency of 
blood group “B” (33.97%), followed by “O” (31.96%), “A” 
(22.06%), and “AB” (6.91%) (Table 3). Blood group 
frequency with respect to ABO with Rh positive was found to 
be in sequence of B > O > A > AB (Table 2) which is in 
accordance with other studies.[11,12] The frequency for ABO 
with Rhesus negative comes out to be in sequence of O > B 
> A > AB (Table 2) which matches with study done by Kaur 
et al[12] but is in contrast with study done by Garg et al[13] 
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where the sequence of B > A > O > AB was given. As 
observed in Table 3, these figures are similar to the other 
studies carried out in India.[11-21,23]  
Many studies have suggested that outside India, “A” group is 
much more common than “B”. The most common blood 
group in the studies conducted in Britain, the USA, Australia, 
Nigeria, and Saudi Arabia is “O” group followed by “A,” “B,” 
and “AB”.[24-28] In a study from Nepal, “A” group was the most 
common followed by B, O, and AB.[22]  
Rh negativity status was found to be 5.07% in our study 
(Table 4) which is in accordance with the studies conducted 
at other places in India and is in contrast with western 
studies[24,25] where it was reported to be as high as 15-17%. 
 
Table 4: Percentage of male and female donors in and outside 
India 

 Male donors (%) Female donors (%) 

Inside India   

Present 
Study 97.81 2.18 

Garg et al [13] 99.71 0.23 

Patel et al [29] 99.05 4.95 
Agarwal et al 

[30] 87.4 12.6 

Giri et al [16] 95.75 4.25 

Bala et al [31] 94.79 5.21 
Koram et al 

[32] 97.73 2.27 

Singh et al [10] 91.73 8.27 

Outside India   

Nigeria [33] 90.1 9.9 

Iran [34] 95 5 

Italy [35] 67 33 

Spain [36] 50.3 49.7 
Great Britain 

[34] 45 55 

USA [37] 54.5 45.5 
 
 

It has been observed that female donors (2.18%) are very 
less compared to male donors (97.81%) (Table 1, 4). Similar 
results have been seen in many studies conducted in India 
[10,13,16,29,30,31,32] and some developing countries for example 
in Iran [34] and Nigeria [33]. This may be attributed to taboos 
related to blood and its loss, fear of blood donation, low level 
of awareness regarding the importance of blood donation, 
lack of motivation and increased deferral in female donors 
which are obviously accentuated in developing countries. In 
contrast, female donors show significant participation in 
developed countries.[34,35,36,37] 
The significance of such studies which analyze the 
prevalence of blood groups is manifold. The group-wise 
availability of blood will eventually reflect the prevalence of 
blood group in the general population in that territory. It helps 
the doctor to plan the treatment of patients in a better way, 
for example, at the time of emergencies such as trauma, Rh 
incompatibility, and postoperative care.  
This type of studies also allows blood banks to identify and 
maintain records of donors of blood groups which are rare in 
that particular area. In case of any unavailability during any 
emergency, the donor could be contacted and requested if 
he/she would like to donate in a good cause. 
The data generated can be useful in population genetic 
studies giving useful information for instance, about 

population migration patterns. It may also prove important for 
other studies of various geographical regions of India which 
will be useful to health planners while making efforts to face 
the future health challenges in the particular region. 
 
 

CONCLUSION_______________________ 
In conclusion, blood group ‘B’ was most common in the study 
followed by ‘O’, ‘A’ and ‘AB’. Proportion of Rh positive donors 
was 94.92% while Rh negative was 5.07%. Blood donation 
by females was very low (2.18%) compared to males 
(97.81%) and it needs to be increased by improving health 
status of females and generating awareness about 
importance of blood donation.  
These studies generate a database of blood groups at local 
and regional level. It is important to conduct similar studies in 
other regions in order to present a broader picture which can 
have significant implications for doctors, patients, transfusion 
services and health planners.  
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Background: Despite the long list of several other blood groups discovered, the knowledge and 
distribution of ABO and Rh-D blood group are essential for blood transfusion purposes, population 
genetic study and healthcare planning. Aims: This study is aimed to determine the distribution pattern 
of the ABO and Rh blood groups among blood donors in Southern Rajasthan and compare it with 
other data from similar studies within and outside India. The importance of the study lies in maintaining 
the blood bank inventory so that no patient dies due to the deficient supply of blood. 
Methods: It is a retrospective study carried out at blood bank, Ananta Institute of Medical Sciences 
and Research centre, Rajsamand, Rajasthan over a period of 2 years from January 1, 2016, to 
December 31, 2017. Blood group of the blood donors was determined by commercially available 
standard monoclonal antisera by test tube agglutination technique accompanied by reverse grouping. 
Results: Out of 1142 subjects, 1117 (97.81%) were male and 25 (2.19%) were female subjects. 279 
(24.43%) donors were voluntary and 863 (75.56%) donors were replacement donors. On studying 
the ABO blood group system, the most frequent group was B (33.97%) followed by O (31.96%), A 
(22.06%), and AB (6.91%) in blood donors while in Rh system, 1084 (94.92%) donors were Rh 
positive and 58 (5.07%) were Rh negative. Conclusions: The knowledge of distribution of blood 
group is very important for blood banks and transfusion services which play an important role in the 
patient's health care. The study has a significant implication regarding the inventory management of 
blood bank and transfusion services and will also throw light on the reasons of deficiency of a 
particular group in a particular area so that deficient group donors may be encouraged to donate more 
frequently.  
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INTRODUCTION_____________________
Blood is a very important and life-saving component of the 
body and hence its transfusion for various ailments is a 
landmark for improving health. Timely transfusion of blood 
saves millions of lives.  
In recent times, transfusion medicine has gained immense 
importance and the use of specific components of blood 
rather than whole blood has gained importance. But there 
has been a shortage of sufficient blood units. An increase of 
10.7 million blood donations from voluntary unpaid donors 
has been reported from 2008 to 2013. In total, 74 countries 
collect over 90% of their blood supply from voluntary unpaid 
blood donors; however, 71 countries collect more than 50% 

of their blood supply from family/replacement or paid 
donors[1]. 
Human red blood cells contain on their surface a series of 
glycoproteins and glycolipids, which constitute blood group 
antigens. Development of these antigens is genetically 
controlled, inherited in a mandelian fashion.[2] Erythrocyte 
antigens are organized into more than 30 blood group 
systems by the International Society of Blood Transfusion.[3] 
The ABO blood group system was the first human blood 
group system to be discovered by Landsteiner in 1901.[4] 
Later Landsteiner and Wiener defined the Rh blood group in 
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1941.[5] Together these two systems have proved to be the 
most important, for blood transfusion purposes. 
All human populations share the same blood group systems; 
although they differ in the frequencies of specific types. The 
incidence of ABO and Rh groups varies markedly in different 
races, ethnic groups, and socio-economic groups in different 
part of the world.[6] 
Discovery of ABO blood group system opened the way for 
discoveries in the field of immunohaematology, blood 
transfusion among humans irrespective of their natives, 
unmatched pregnancy, legal medicine, anthropology and the 
discovery of other blood group systems.[7] 
The ABO blood group system is divided into four blood types 
on the basis of presence or absence of A and B surface 
antigens. The blood groups are ABO and AB. ABO blood 
group system is important because of the fact that A and B 
are strongly antigenic and anti A and anti B are naturally 
occurring antibodies present in the serum of persons lacking 
the corresponding antigen. These antibodies are capable of 
producing intravascular hemolysis in case of incompatible 
transfusion.[8] 
ABO and Rh blood groups are useful in blood transfusion 
practice, population genetic studies, analyzing population 
migration patterns as well as resolving certain medicolegal 
issues, for example, disputed paternity cases.[9]  
Blood banks usually have a problem of ever-changing stock 
position and it being very difficult to predict the prevalence of 
a particular blood group at a particular time hence the 
knowledge of distribution of ABO and Rh blood group is 
essential for effective management of inventory, be it a 
facility of a smaller local transfusion service or a regional or 
national transfusion service.[10]  
The present study was done to assess the prevalence of 
blood groups in the region and to compare the results with 
other studies conducted in India and elsewhere in the world 
and its multipurpose future utilities for the health planners. 
 
METHODS__________________________ 
This study was carried out at blood bank, Ananta Institute of 
Medical Sciences and Research centre, Rajsamand, 
Rajasthan, during the 2 years period from 1 January 2016 to 
31 December 2017. Total 1,142 donors were considered 
medically fit and accepted for blood donation during the study 
period. 
All were of age between 18 and 60 years. After blood 
donation, blood group was determined by forward blood 
grouping (cell grouping) by test tube agglutination method. 
Commercially available standard antisera A, antisera B, and 
antisera D were used after validation at blood bank. Reverse 
blood grouping (serum grouping) was performed by test tube 
agglutination method with pooled known A, B, and O cell that 
are being prepared daily at the blood bank. Final blood group 
is confirmed only if both forward group (cell group) and 
reverse group (serum group) are identical. The donor blood 
group data were recorded on specially formed pro forma, 
tabulated, analyzed, and compared with the similar studies 
by other authors. 
   
RESULTS___________________________  
Total number of donors was 1,142. The voluntary and 
replacement donors constituted 24.43% and 75.56% 
respectively. The frequency of ABO and Rh blood groups 
was compared. In ABO system, our study shows the highest 
frequency of blood group “B” (35.72%), followed by “O” 

(33.8%), “A” (23.38%), and “AB” (7.09%). Incidence of Rh 
positive and Rh-negative donors was 94.92% and 5.07% 
respectively. Percentage of male and female donors was 
97.81% and 2.18% respectively. 

 

Table 1. Distribution of different types of blood donors 
according to sex and donation type (voluntary/replacement). 

Donation type Male Female Total Percent of Total 
Voluntary 261 18 279 24.43% 

Replacement 856 7 863 75.56% 

Total 1117 25 1142  

Percent of Total 97.81% 2.18%   

 
Table 2: Distribution of blood donors according to group. 

 Rh+ Rh- 

 
A 

positi
ve 

B 
positi

ve 

O 
positi

ve 

AB 
positi

ve 

A 
negati

ve 

B 
negati

ve 

O 
negati

ve 

AB 
negati

ve 
Number 

of donors 252 388 365 79 15 20 21 2 
Percenta

ge 22.06 33.97 31.96 6.91 1.31 1.75 1.83 0.17 

 
Table 3: Comparison of frequency percentage of ABO and 
Rhesus blood groups in various studies of India and with 
different countries 

Study A B O AB Rh+ Rh- 

Chandra and Gupta [11] 21.73 39.84 29.10 9.33 95.71 4.29 

Girish et al [14] 24.27 29.43 39.17 7.13 94.93 5.07 

Kaur et al [12] 18.01 38.06 34.31 9.62 91.28 8.72 

Giri et al [16] 28.38 31.89 30.99 8.72 95.36 4.64 

Periyavan et al [20] 23.85 29.95 39.82 6.37 94.20 5.80 

Wadhwa et al [18] 23.30 35.50 32.50 8.80 94.20 5.80 

Nag et al [19] 23.90 33.60 34.80 7.70 94.70 5.30 

Mallikarjuna et al [17] 26.15 29.85 31.76 7.24 94.80 5.20 

Khattak et al [21] 27.92 32.40 29.10 10.58 90.13 9.87 

Patel et al [15] 21.94 39.40 30.79 7.86 95.05 4.95 

Garg et al [13] 28.70 32.07 28.70 10.53 94.49 5.51 

Agrawal et al [23] 22.88 32.26 37.12 7.74 94.61 5.39 
Pramanik and 
Pramanik[22] 34 29 33 4 96.70 3.30 

Frances et al [24] 42 8 47 3 83 17 

Mollison et al [25] 41 9 46 4 85 15 

Bashwari et al [26] 24 17 52 4 93 7 

Mwangni J [28] 21.60 21.40 54.20 2.80 95.20 4.80 
Australian Red Cross 

Society [27] 38 10 49 3 NA NA 

Present Study 22.06 33.97 31.96 6.91 94.92 5.07 

 
DISCUSSION________________________ 
Total 1,142 subjects were included in the study. 
Replacement donors (75.56%) were much more than 
voluntary donors (24.43%).  
In ABO system, our study shows the highest frequency of 
blood group “B” (33.97%), followed by “O” (31.96%), “A” 
(22.06%), and “AB” (6.91%) (Table 3). Blood group 
frequency with respect to ABO with Rh positive was found to 
be in sequence of B > O > A > AB (Table 2) which is in 
accordance with other studies.[11,12] The frequency for ABO 
with Rhesus negative comes out to be in sequence of O > B 
> A > AB (Table 2) which matches with study done by Kaur 
et al[12] but is in contrast with study done by Garg et al[13] 
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where the sequence of B > A > O > AB was given. As 
observed in Table 3, these figures are similar to the other 
studies carried out in India.[11-21,23]  
Many studies have suggested that outside India, “A” group is 
much more common than “B”. The most common blood 
group in the studies conducted in Britain, the USA, Australia, 
Nigeria, and Saudi Arabia is “O” group followed by “A,” “B,” 
and “AB”.[24-28] In a study from Nepal, “A” group was the most 
common followed by B, O, and AB.[22]  
Rh negativity status was found to be 5.07% in our study 
(Table 4) which is in accordance with the studies conducted 
at other places in India and is in contrast with western 
studies[24,25] where it was reported to be as high as 15-17%. 
 
Table 4: Percentage of male and female donors in and outside 
India 

 Male donors (%) Female donors (%) 

Inside India   

Present 
Study 97.81 2.18 

Garg et al [13] 99.71 0.23 

Patel et al [29] 99.05 4.95 
Agarwal et al 

[30] 87.4 12.6 

Giri et al [16] 95.75 4.25 

Bala et al [31] 94.79 5.21 
Koram et al 

[32] 97.73 2.27 

Singh et al [10] 91.73 8.27 

Outside India   

Nigeria [33] 90.1 9.9 

Iran [34] 95 5 

Italy [35] 67 33 

Spain [36] 50.3 49.7 
Great Britain 

[34] 45 55 

USA [37] 54.5 45.5 
 
 

It has been observed that female donors (2.18%) are very 
less compared to male donors (97.81%) (Table 1, 4). Similar 
results have been seen in many studies conducted in India 
[10,13,16,29,30,31,32] and some developing countries for example 
in Iran [34] and Nigeria [33]. This may be attributed to taboos 
related to blood and its loss, fear of blood donation, low level 
of awareness regarding the importance of blood donation, 
lack of motivation and increased deferral in female donors 
which are obviously accentuated in developing countries. In 
contrast, female donors show significant participation in 
developed countries.[34,35,36,37] 
The significance of such studies which analyze the 
prevalence of blood groups is manifold. The group-wise 
availability of blood will eventually reflect the prevalence of 
blood group in the general population in that territory. It helps 
the doctor to plan the treatment of patients in a better way, 
for example, at the time of emergencies such as trauma, Rh 
incompatibility, and postoperative care.  
This type of studies also allows blood banks to identify and 
maintain records of donors of blood groups which are rare in 
that particular area. In case of any unavailability during any 
emergency, the donor could be contacted and requested if 
he/she would like to donate in a good cause. 
The data generated can be useful in population genetic 
studies giving useful information for instance, about 

population migration patterns. It may also prove important for 
other studies of various geographical regions of India which 
will be useful to health planners while making efforts to face 
the future health challenges in the particular region. 
 
 

CONCLUSION_______________________ 
In conclusion, blood group ‘B’ was most common in the study 
followed by ‘O’, ‘A’ and ‘AB’. Proportion of Rh positive donors 
was 94.92% while Rh negative was 5.07%. Blood donation 
by females was very low (2.18%) compared to males 
(97.81%) and it needs to be increased by improving health 
status of females and generating awareness about 
importance of blood donation.  
These studies generate a database of blood groups at local 
and regional level. It is important to conduct similar studies in 
other regions in order to present a broader picture which can 
have significant implications for doctors, patients, transfusion 
services and health planners.  
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ABSTRACT 
 
Objective: the present study was conducted to assess the prevalence and cytological pattern of 
various metastatic cervical lymph nodes in the southern part of Rajasthan, India. 
Material and Methods: The prospective study was conducted in a tertiary healthcare centre of 
southern Rajasthan, India during the period of 1 year from August 2018 to August 2019. 100 patients 
with cytologically diagnosed metastatic cervical lymph node were included in the study. Review of all 
cytological reports were done according to standard guidelines and the diagnosis was classified and 
correlated with patient age and sex to explore the pattern and association. 
Results: Age of the patients’ ranges from 29 to 70 years with the mean age of 54.16 years. Maximum 

patients (80%) were from the age group > 50 years. Among the 100 study participants, 83% were 
male and 17% were females (Male: Female ratio- 4.89:1). Primary site was known in 89% cases while 
primary was occult in 11% cases. Out of 89 cases of known primary, 32 cases had primary in oral 
cavity followed by 24 cases having primary in larynx. On cytological examination, squamous cell 
carcinoma was found to be the most common type of tumour type (71%) followed by 
Adenocarcinoma (20 %). 
Conclusion: Fine needle aspiration cytology is an effective, economical and reliable method in 
diagnosing metastasis with good degree of certainty. Squamous cell carcinoma is most common type 
of metastatic tumour which commonly affects older individuals after the fifth decade with male 
preponderance. 
 
Keywords: Metastasis, Carcinoma, Lymph Node, cytology, Cytology. 
 
INTRODUCTION 

Lymphadenopathy is a sign of 
inflammation, infections, primary or 
metastatic tumours. This is commonly seen 
involving the head, neck and inguinal 
region. (1) Carcinoma metastatic from the 
head and neck region is the most important 
of these and must remain prominent in the 
mind of the clinician. (2) Even though the 
cause of cervical lymphadenopathy may 
vary, enlarged cervical nodes in an elderly 
patient must be considered as metastatic 
until proved otherwise. (3) 

Fine needle aspiration of neck lymph 
nodes is quick, safe, very cost effective and 
simple technique, well tolerated by the 
patients, without any complication, done on 
an outpatient basis and repeatable. India is 
eminently suited for this procedure. (4) 
Metastatic lesions confirmed by FNAC also 
give clue to the nature and site of primary. 
(5) A correct diagnosis helps in early 
management thus reducing mortality and 
morbidity. The present study was performed 
to know the prevalence of various metastatic 
cervical lymph nodes in our region. As there 
is paucity of literature on these matters from 
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our region, this study will highlight for the 
same the cytomorphological patterns of 
neck node metastasis. 
 
MATERIAL AND METHODS 

Nature of study and study 
population: The present study was a 
prospective study performed in the 
department of Pathology of Ananta Institute 
of Medical Sciences, Rajsamand, Rajasthan 
during the period of 1 year from August 
2018 to August 2019. 100 slides of 
cytologically diagnosed metastatic cervical 
lymph nodes among the various suspected 
patients referred for FNAC were included in 
the present study.  
Study period: 1 year from August 2018 to 
August 2019 
Sample size: 100 cases of metastatic 
cervical lymph nodes 
Procedure: A well informed and written 
consent was taken from all the study 
participants before starting the study. 
Approval from institutional ethical 
committee was also taken. Brief clinical 
history including age, sex, site, side were 
taken from all the participants and thorough 
clinical examination was also carried out. 
The FNAC was performed by experienced 
faculty using 20-24 gauze needles without 
local anaesthesia. Needle was inserted up to 
the desired depth into the lymph node and 
adequate quantity of cellular material was 
withdrawn. A minimum of two well labeled 
glass smears were prepared. The smears 
were air dried and stained with 
Romanowsky stain according to standard 
procedure. Review of all cytological reports 
were done according to standard guidelines 
and the diagnosis was classified and 
correlated with patient age and sex to 
explore the pattern and association. All the 
information collected from the results of 
present study was correlated with previous 
studies done in the similar field and results 
were compared & correlated.  
Patients with the diagnosis other than 
metastatic lymph node and those who 
refused to give consent were excluded from 
the study. 

RESULTS 
100 patients with metastatic cervical 

lymph nodes were included in present study. 
Age of the patients ranges from 29 to 70 
years with the mean age of 54.16 years. 
Maximum patients were from the age group 
> 50 years. (Table 1) 
 

Table 1 Age wise distribution of the study participants 
S.No. Age-group Number Percentage 
1 < 30 years 01 01 
2 31-50 years 19 19 
3 >50 years 80 80 
 Total  100 100 

 
Among the 100 study participants, 83% 
were male and 17% were females (Male: 
Female ratio- 4.89:1). Primary site was 
known in 89% cases while primary was 
occult in 11% cases. Out of 89 cases of 
known primary, 32 cases had primary in 
oral cavity followed by 24 cases having 
primary in larynx. (Table 2) 
 
Table 2 Distribution of primary site of the metastatic tumour 

S.no. Primary site Number of cases Percentage 
1 Oral cavity 32 35.99 
2 Larynx 24 26.96 
3 Oropharynx 11 12.35 
4 Nasopharynx 7 7.86 
5 Lung 7 7.86 
6 Breast 6 6.74 
7 Thyroid 1 1.12 
8 Prostate 1 1.12 
 Total 89 100% 

 
On cytological examination, squamous cell 
carcinoma was found to be the most 
common type of tumour type (71%) 
followed by Adenocarcinoma (20 %). 
(Table 3) 
 
Table 3 Cytological diagnosis of cervical lymph node 
metastasis. 
S.No. Tumour type Number of 

cases 
Percentage 

1 Squamous cell carcinoma 71 71 
2 Adenocarcinoma 20 20 
3 Undifferentiated 

carcinoma 
6 6 

4 Small cell carcinoma 2 2 
5 Follicular carcinoma 1 1 
 Total 100 100 

 
DISCUSSION 

In present study, age of the patients’ 

ranges from 29 to 70 years with the mean 
age of 54.16 years and maximum number of 
patients were from the age group > 50 years. 
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Similar results were obtained in similar 
studies done in the past. In a study 
performed by Mehrotra et al in 2005, the 
commonly affected age group was 50-60 
years. (6) Ghartimagar et al studied the utility 
of FNAC in metastatic lymph node in 2011 
and found that most commonly affected age 
group was > 60 years. (4) Similarly, in a 
study by Virendra T et al, the most 
commonly affected age group was 50-60 
years. (7) 

The male: female ratio in present 
study was 4.89:1. In the study by Virendra T 
et al the ratio was 4:1. (7)The ratio was 2.9: 1 
in the study done by Bhattacharjee et al in 
2006. (8) The male: female ratio was almost 
equal in another study done by Engzell et al 
in 1971 (1.07:1). (9) 

The most common primary site for 
metastasis in present study was oral cavity 
(32%). Izhar N. Bhagwan (2007) and Karabi 
Kohar et al (2008) also found the oral cavity 
as the most common primary site for 
cervical lymph node metastasis. (10, 11) In a 
study performed in china by Chih Hsu et al 
in 1971, the most common site for cervical 
lymph node metastasis was nasopharyngeal 
carcinoma. (12) We all know; the incidence 
and mortality of nasopharyngeal carcinoma 
are highest in china because of their specific 
diet and genetic inheritance. In a study 
performed by Malika Afroz, the most 
common primary site was larynx. (13) 

In present study, the most common 
type of tumour was squamous cell 
carcinoma (71%) followed by 
adenocarcinoma (20%). Other types were 
undifferentiated carcinoma (6%), small cell 
carcinoma (2%) and follicular carcinoma 
(1%). 

In squamous cell carcinoma, tumour 
cells are seen arranged in sheets or scattered 
singly. The cells had dense cytoplasm with 
hyperchromatic nuclei owhile cynophilic 
cytoplasm with pyknotic nuclei in PAP 
stain. Necrotic material is often present in 
the background and keratinization may also 
be found. 

In adenocarcinoma, the tumour cells 
are arranged in acinar or papillary 

arrangements or singly scattered. Cells are 
cuboidal to columnar with moderate amount 
of cytoplasm and pleomorphic nuclei with 
prominent nucleoli. Intracellular mucin 
secretion is present. 

In undifferentiated carcinoma, there 
is pattern less solid, sheet like growth of 
tumour cells. There are no nests, papillae, 
glands, trabeculae or spindle pattern, no 
squamous or mucinous metaplasia, no or 
minimal neuroendocrine differentiation. In 
present study, the undifferentiated 
carcinomas were mainly from the 
nasopharynx. 

Metastatic small cell carcinoma was 
seen in 2 cases of present study where the 
primary was found to be in lungs. In small 
cell carcinoma, the cells have scanty 
cytoplasm with large nuclei. Nuclei usually 
demonstrate the classical “salt and pepper” 

chromatin with indistinct nucleoli and 
frequent molding.  

One case of metastatic follicular 
carcinoma with suspected primary in 
thyroid was also encountered in present 
study.  

Squamous cell carcinoma has been 
found as the most common verity in other 
studies done in the past by Ustun et al, (14) 
Izhar N. Bhagwan (10) and Kiran Alam et al. 
(15) In contrary to our result, 
adenocarcinoma was the most common 
variety in a study performed by Ghartimagar 
D. et al. (4) 
 
CONCLUSION 

Fine needle aspiration cytology is an 
effective, economical and reliable method in 
diagnosing metastasis with good degree of 
certainty. Squamous cell carcinoma is most 
common type of metastatic tumour which 
commonly affects older individuals after the 
fifth decade with male preponderance. 
Unnecessary use of invasive methods like 
surgical biopsy can be avoided with the use 
of FNAC.  
Conflict of interest: No conflict of interest 
exists. No financial relationship exists 
between authors and products or procedures 
related to the article. 
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Abstract 
The most common cancer among women in the urban Indian population is breast cancer and it is 
second only to cancer of the cervix in the rural population. Breast cancer is no longer seen as a single 
disease but rather a multifaceted disease comprised of distinct biological subtypes with diverse natural 
history, presenting a varied spectrum of clinical, pathologic and molecular features with different 
prognostic and therapeutic implications. One important aspect of the role of Pathology in the evaluation 
of breast cancer is biomarker testing, specifically the accurate assessment of the Estrogen receptor 
(ER), progesterone receptor (PR), and Her2 neu status of a patient's breast cancer. Biomarkers can be 
prognostic, predictive, or both. Prognostic biomarkers are independent measures of prognosis such that 
the presence or absence of the biomarker is associated with a patient's overall clinical outcome. 
 
Keywords: Breast carcinoma, ER, PR, Her2 neu, triple negative 
 
Introduction  
Breast carcinoma is a malignant proliferation of the epithelial cells lining the ducts and 
lobules of breast. Breast cancer is the most common malignancy in women, affecting one in 
12 in the western world. Advances in imaging techniques and the increased use of aspiration 
needle biopsy have greatly assisted preoperative evaluation of breast lesions; however, in a 
large proportion of cases, differentiation between benign and malignant lesions still rests on 
histologic examination. Currently, routine clinical management of breast cancer incorporates 
specific molecular markers; namely ER (Estrogen receptor), PR (progesterone receptor), Her 
2 neu (human epidermal growth factor receptor 2 gene) that have been proven to provide 
therapeutic, predictive and prognostic value. 
 
Aims and Objective  
1. To analyse histomorphology and lymph node status in breast carcinomas.  
2. To study Estrogen receptor (ER), progesterone receptor (PR) and human epidermal 

growth factor receptor 2 (Her2 neu) in all these breast carcinomas  
 
Materials and methods 
All the lumpectomy, simple mastectomy and modified radical mastectomy specimens of 
carcinoma breast submitted to the Department of Pathology in a tertiary care hospital in 1 
year were enrolled. A total of 50 cases were included in this study. H&E sections from the 
tumour were analysed for histomorphology and corresponding tumour section was used for 
immunohistochemistry analysis of ER, PR and Her2neu. 
 
Observation and results 
The present study comprised of 50 cases of breast carcinoma over a period of 24 months. 
The age of the patients range from 32 to 77 years with a mean age of 51.10 years (SD 
10.869).  
Majority of patients were in age group of 40-49 years. Modified radical mastectomies (96%) 
comprised the maximum load of specimens received followed by small biopsies (4%).  
Most of the lesions were in the Right breast (64%). The most common location of tumour 
was in upper outer quadrant with 22 cases (44%) followed by upper inner quadrant with 11  
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cases (22%). In our study, the size of the tumour ranged 
from 1 to 9 cm with majority of the tumours (50%) in the 
size range of 2 to 5 cm. Most common histologic type was 
Infiltrating Ductal Carcinoma (Not otherwise Specified) 
with 66% cases (Table 1) (Figure1). Majority of the cases 
were of Grade II with 39 (78%) cases (Table 2). Lymph 
node positivity was seen in 24 cases (48%) and in 4 cases 
(8%) more than 10 positive lymph nodes were found.  
 
ER, PR, Her 2neu status (Figure 2-4) 
The immunohistochemical analysis revealed 54% (27 cases) 
positivity for ER with Allred score of 3-8. Majority 
(62.96%) of the ER positive cases had the Allred score of 7 
or 8. PR positive cases were 23 (46%) with Allred score of 7 
or 8 in most of the positive cases. Her2 neu was positive in 
11 (22%) cases. Equivocal score was seen in 3 (6%) cases. 
 
Lymph node status and Allred score for ER: In 24 cases 
(48%) lymph nodes were involved in which 12 cases (50%) 
were ER negative (Allred Score: 0,2). Lymph nodes were 
not involved in 24 cases (50%) in which 13 cases (54%) had 
ER positivity (Allred score: 3-8) (Table 3). Significant 
association was noted with ER score and lymph node 
involvement (p value < 0.05). 
 
Lymph node status and Allred score for PR: In 24 cases 
(48%) lymph node status was positive with 13 cases 
(54.2%) being PR negative. In lymph node negative cases, 
10 cases (41.6%) were PR positive (Allred score 3-8) (Table 
4). 
 
Lymph node status and Her2 neu score: In 36 (72%) 
cases Her2 neu score was negative. In HER2 neu negative 
cases, lymph nodes were involved in 17 patients (47.22%). 
Equivocal status was seen in 3 cases in which 1 case was 
positive for lymph nodes. In 11 patients HER2 neu score 
was 3+ out of which 6 cases (54.5%) had lymph node 
involvement (Table 5). 
 
Allred score for Pr with her2/NEU score 
In 11 cases (22%) HER2/neu was positive in which 10 cases 
(90.9%) were negative for PR with Allred score of 0 or 2. 
HER2/neu score inversely correlated with the Allred Score 
for PR (Table 6). Pearson Chi Square test showed 
significant association between HER2 neu score and Allred 
score for PR. 
 
Triple negative status and histologic grade: The study had 
13 triple negative cases, of which 12 cases (92.3%) were 
grade II or grade III, thus emphasising that Triple negative 
status is associated with higher grade (Table 7). 
Pearsons Chi Square test showed significant correlation 
among triple negative status and tumour grade (p value < 
0.05). 
  
Discussion  
Age: The age range of present study with mean age of 51.10 
years was comparable with various other studies (Table 8).  
 
Laterality: The present study had majority of tumours in the 
right breast while the studies by Sofi et al. and Nisa et al. 
have left predominance. (Table 9) 
 

Tumour Size: In the present study the size of tumour 
ranged from 1 to 9 cm. The mean tumor size was 3.52 cm 
and is comparable to the studies by Mudduwa et al. [1] and 
Sofi et al. [2] (Table 10). Also it is noted in the present study 
that 72% of cases showed more than 2 cm tumor size which 
is similar to the results observed by Bhagat Vasudha et al. [3] 
(91.38%), Azizun et al. [4] (88%), Moses et al. [5] (91.6%) 
and Mona et al. [6] in their study. While study from western 
country, Adedayo et al. [7] showed 71.4% cases with ≤ 2cm 

size, this could be due to early cancer detection programs. In 
India owing to the lack of awareness of this disease and 
absence of a breast cancer screening program, the majority 
of breast cancers are diagnosed at a relatively advanced 
stage. In our study 14.3% of tumours which were less than 2 
cm in size showed HER2/neu positive staining, 20% cases 
in the size range of 2-5 cm were HER2/neu positive and 
36.4% cases in which tumour size was more than 5 cm were 
HER2/neu positive. Significant association between 
increasing tumor size and HER-2/neu expression was seen 
in our study. Tumors larger than 2 cm size had higher rates 
of Her-2/neu expression than those of tumors less than 2 cm 
size. Similar result was observed by Bhagat et al. [3] in their 
study.  
 
Histologic type: The most common histologic type in the 
present study was IDC-NOS which is comparable to the 
findings of other studies (Table11).  
 
Tumour grade: The most common tumour grade in the 
present study was grade II with 78% cases followed by 
grade II with 16% cases. This was similar to findings by 
Sofi et al. [2] and Ayadi et al. (Table 12). 
  
Lymph node status: In 24 (48%) cases lymph nodes were 
positive for metastasis. In 2 cases lymph nodes were not 
retrieved. Lymph nodes were not involved in 24 (48%) 
cases. In the studies by various authors like Zubair Ahmed 
et al. [8], Mudduwa et al. [1]., Seho Park et al. [9], Lobna 
Ayadi et al. [10] and Lokuhetty [11] documented lymph nodes 
positive for metastasis as 74.77%, 57.7%, and 27.8%, 65% 
and 41% respectively.  
 
ER/PR and HER2/neu status: Comparison of ER/PR and 
HER2/neu status in various studies is shown in the table 13. 
Out of total 50 cases, 22 cases (44%) showed positive 
staining for both ER and PR and 21 cases (42%) were 
negative for both ER and PR. Our findings were in 
concordance with study of R. Kumawat [12], who 
demonstrated 33% cases showed positive staining for both 
ER and PR while 45% cases showed negative staining for 
both estrogen and progesterone receptors. The negative ER 
PR status in IDC-NOS was comparable to study by 
Kumavat et al. [12]. 
 
HER2/neu score and Histologic Type: We compared our 
results with previously published international data. In the 
Sloan-Kattering study HER-2 positivity was limited to 
infiltrating breast carcinoma of the ductal and lobular 
morphology. None of the special type carcinomas like 
mucinous, medullary or papillary showed HER-2 positivity. 
These findings were similar to our study.  
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Histologic Grade with ER/PR and HER2/neu expression: 
The comparison of molecular marker expression in different 
studies are given in the table 14. Our findings were in 
concordance with Bird P et al. [13] who demonstrated that 
increasing tumour grade is associated with decreased PR 
expression 
 
Triple Negative Breast Carcinoma (TNBC): The present 
study had 26% of triple negative breast carcinomas (TNBC). 
A major proportion (30.7%) of TNBC had tumour size 
>5cm as compared to 18.91% in other cases. The finding 
that TNBC present with larger size compared to other group 
is consistent with findings by Bauer et al. [14], Li et al. [15], 
Somali et al. [16]  
Also the rate of node positivity was found in TNBC was 
high (53.84%) compared to node positivity in other group of 
carcinomas (45.94%). This is consistent with findings of 
Bauer et al, Li et al. The majority of TNBC were of grade 
III, the finding being consistent with Carey et al. [17], Bauer 
et al. [14], Somali et al. [16].  
There are conflicting reports in literature regarding lymph 
node status in TNBC. While some publication report a 
higher rate of node positivity (Bauer et al. 2008; Li et al. 
2013) [14, 15] Some report node negativity more common in 
TNBC (Foulkes et al, 2003; Cheang et al., 2008; Somali et 
al. 2013) [18, 19, 16]. In our study a high rate of node positivity 
was found in TNBC compared to other group (53.84% vs 
45.94%). Comparing the histological subtypes, IDC NOS 
comprised maximum number of cases in both the study 
groups (61.53% vs 67.56%). Similar results were observed 
in other studies (Carey et al. 2006; Somali et al. 2013) [17, 16]. 
 
Conclusion 
The study of ER, PR and HER2 neu expression in breast 
carcinomas by IHC is a very important diagnostic tool in 
deciding the treatment strategy and the prognosis. The study 
throws a light on lack of adequate screening programs and 
awareness regarding breast carcinoma in India compared to 
western countries. The study establishes a significant 
correlation between lack of estrogen receptors and lymph 
node involvement and also that expression of HER2 neu 

receptors are inversely related to the expression of 
progesterone receptors. Triple negative status of tumours 
significantly associated with higher tumour grade and 
tumour size. 

 
Table 1: Distribution of breast carcinomas according to histologic 

type 
 

Histological type Frequency Percentage 
IDC-NOS 33 66.0 

IDC with DCIS 5 10.0 
Multicentric IDC 1 2.0 

IDC with medullary component 2 4.0 
Invasive papillary carcinoma 1 2.0 
Invasive lobular carcinoma 3 6.0 

Invasive medullary carcinoma 1 2.0 
IDC with paget’s disease 1 2.0 

Mucinous carcinoma 2 4.0 
DCIS 1 2.0 
Total 50 100.0 

 
Table 2: Distribution of breast carcinomas according to histologic 

grade 
 

Histological grade Frequency Percentage 
Grade 1 4 8 
Grade 2 39 78 
Grade 3 7 14 

Total 50 100 
 

Table 3: Lymph node status and Allred score for ER 
 

Allred score for ER 
Lymph Node status 

Total 
Not retrieved Negative Positive 

0,2 
Frequency 0 11 12 23 

% 0.0 45.8 50.0% 46.0% 

3 
Frequency 1 0 0 1 

% 50.0 0.0 0.0% 2.0% 

4-6 
Frequency 0 6 3 9 

% 0.0 25.0 12.5% 18.0% 

7-8 
Frequency 1 7 9 17 

% 50.0 29.2 37.5% 34.0% 

Total 
Count 2 24 24 50 

% 100.0% 100.0% 100.0% 100.0% 

 
Table 4: Lymph node status and Allred score for PR 

 

Allred score for PR 
Lymph Node status 

Total 
Not retrieved Negative Positive 

0,2 
No. of Cases 0 14 13 27 

% 0.0 58.3 54.2 54.0 

3 
No. of Cases 0 1 1 2 

% 0.0 4.2 4.2 4.0 

4-6 
No. of Cases 1 5 2 8 

% 50.0 20.8 8.3 16.0 

7-8 
No. of Cases 1 4 8 13 

% 50.0 16.7 33.3 26.0 

Total 
No. of Cases 2 24 24 50 

% 100.0 100.0 100.0 100.0 
 

Table 5: Lymph node status and Her2/neu score 
 

Lymph node status 
Her2 neu  

Total Negative Negative 1+ Equivocal 2+ Positive 3+ 

Not retrieved 
No. of Cases 2 0 0 0 2 

% 5.9 0.0 0.0 0.0 4.0% 

Negative 
No. of Cases 17 0 2 5 24 

% 50.0 0.0 66.7 45.5 48.0% 
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Positive 
No. of Cases 15 2 1 6 24 

% 44.1 100.0 33.3 54.5 48.0% 

Total 
No. of Cases 34 2 3 11 50 

% 100.0 100.0 100.0 100.0 34.0% 
 

Table 6: Allred Score for PR with HER2/neu Score 
 

Allred Score for PR 
Her2 neu  

Total Negative Negative 1+ Equivocal 2+ Positive 3+ 

0,2 
No. of Cases 15 1 1 10 27 

% 44.1 50.0 33.3 90.9 54.0% 

3 
No. of Cases 1 1 0 0 2 

% 2.9 50.0 0.0 0.0 4.0 

4-6 
No. of Cases 7 0 1 0 8 

% 20.6 0.0 33.3 0.0 16.0% 

7-8 
No. of Cases 11 0 1 1 13 

% 32.4 0.0 33.3 9.1 26.0% 

Total 
No. of Cases 34 2 3 11 50 

% 100.0 100.0 100.0 100.0 100.0 
 

Table 7: Triple negative status and histologic grade 
 

ER, PR & Her2/neu status 
Histologic grade  

Grade I Grade II Grade III Total 
Triple 

Negative 
No. of Cases 1 8 4 13 

% 25 20.5 57.14 26.0 

Others 
No. of Cases 3 31 3 37 

% 75 79.5 42.8 74.0 

Total 
No. of Cases 4 39 7 50 

% 100.0 100.0 100.0 100.0 
 
Table 8: Age range and Mean age of carcinoma breast in various 

studies 
 

Study No. of 
cases 

Age range 
(years) 

Mean age 
(years) 

Present Study 50 32-77 51.10 
Ahmed et al. [8] 157 16-80 43.75 

Cadman et al. [20] 103 31-83 59 
Mudduwa et al. [1] 151 31-85 52.5 
Konofaos et al. [21] 119 36-86 50 
Faheem et al. [22] 1226 27-84 48.04 
Mohsin et al. [23] 1042 25-80 45.6 

 
Table 9: Tumour laterality in various studies 

 

 Left Right Bilateral 
Present study 36% 64% - 
Sofi et al. [2] 50.8% 48.5% 0.7% 
Nisa et al. [24] 57% 43% - 

 
Table 10: Tumour Size in various studies 

 

Study Mean tumour size (in Centimeter) 
Present study 3.52 

Mudduwa et al. [1] 3.52 
Sofi et al. [2] 3.56 

Cadman et al. [20] 2.1 
 

Table 11: Comparison of various histologic types in other studies 
 

 IDC ILC IMC IPC 
Present Study 84% 6% 2% 2% 
Zoppi et al. [25] 95% 2% - 1% 

Malaviya et al. [26] 97.5% 0.5% - 1% 
Stalhammer et al. [10] 80% 18% - - 

 
Table 12: Histologic grade in various studies 

 

Study Grade I Grade II Grade III 
Present Study 6% 78% 10% 

Ahmed et al. [8] 25.3% 55.2% 19.5% 
Mudduwa et al. [1] 14.6% 36.4% 49% 

Sofi et al. [2] 7.6% 52.1% 40.3% 
Ayadi et al. [10] 10.9% 63.2% 25.8% 

 
Table 13: Comparison of ER, PR and HER2/neu status in various 

studies 
 

S. No Study 
ER + 
(%) PR + (%) Her2/neu + (%) 

1 Present study 54.0 46.0 22.0 
2 Faheem et al. [22] 62.2 60.9 38.9 
3 Mostafa et al. [27] 69.0 72.3 28.4 
4 R.Kumawat et al. [12] 52.0 34.0 - 
5 K Rathod et al. [28] 32.7 25.3 24.7 

Table 14: Histologic Grade with ER/PR and HER2/neu expression 
 

 Grade I Grade II Grade III 
Study Present Study K Rathod et al. [28] Present Study K Rathod et al. [28] Present Study K Rathod et al. [28] 

ER 66.6 68.7 59 27.02 0 28.5 
PR 66.6 62.5 46.2 27.02 20.0 28.5 

Her 2 neu 0 6.25 38.5 18.9 0 71.42 
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Table 15: Triple Negative Breast Carcinoma (TNBC) in various 
studies 

 

Study TNBC cases (%) 
Present Study 26 

Syeda Zubeda et al. [29] 46 
Ghosh et al. [30] 29.80 
Rakha et al. [31] 16.30 

Dunwald et al. [32] 25 
Bauer et al. [14] 12.5 

 

 
 

Fig 1: Infiltrating ductal carcinoma (grade III) [H&E, 100X] 
 

 
 

Fig 2: Strong nuclear staining for ER (Allred score: 8) [IHC-ER, 
400X] 

 

 
 

Fig 3: Strong nuclear staining for PR in infiltrating ductal 
carcinoma (Allred score: 8), [IHC- PR, 400X 

 
 

Fig 4: Strong complete membrane staining for HER2/neu (3+), 
[IHC-HER2/neu, 400X] 
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ABSTRACT 
 
Objective: the present study was conducted to assess the prevalence and cytological pattern of 
various metastatic cervical lymph nodes in the southern part of Rajasthan, India. 
Material and Methods: The prospective study was conducted in a tertiary healthcare centre of 
southern Rajasthan, India during the period of 1 year from August 2018 to August 2019. 100 patients 
with cytologically diagnosed metastatic cervical lymph node were included in the study. Review of all 
cytological reports were done according to standard guidelines and the diagnosis was classified and 
correlated with patient age and sex to explore the pattern and association. 
Results: Age of the patients’ ranges from 29 to 70 years with the mean age of 54.16 years. Maximum 

patients (80%) were from the age group > 50 years. Among the 100 study participants, 83% were 
male and 17% were females (Male: Female ratio- 4.89:1). Primary site was known in 89% cases while 
primary was occult in 11% cases. Out of 89 cases of known primary, 32 cases had primary in oral 
cavity followed by 24 cases having primary in larynx. On cytological examination, squamous cell 
carcinoma was found to be the most common type of tumour type (71%) followed by 
Adenocarcinoma (20 %). 
Conclusion: Fine needle aspiration cytology is an effective, economical and reliable method in 
diagnosing metastasis with good degree of certainty. Squamous cell carcinoma is most common type 
of metastatic tumour which commonly affects older individuals after the fifth decade with male 
preponderance. 
 
Keywords: Metastasis, Carcinoma, Lymph Node, cytology, Cytology. 
 
INTRODUCTION 

Lymphadenopathy is a sign of 
inflammation, infections, primary or 
metastatic tumours. This is commonly seen 
involving the head, neck and inguinal 
region. (1) Carcinoma metastatic from the 
head and neck region is the most important 
of these and must remain prominent in the 
mind of the clinician. (2) Even though the 
cause of cervical lymphadenopathy may 
vary, enlarged cervical nodes in an elderly 
patient must be considered as metastatic 
until proved otherwise. (3) 

Fine needle aspiration of neck lymph 
nodes is quick, safe, very cost effective and 
simple technique, well tolerated by the 
patients, without any complication, done on 
an outpatient basis and repeatable. India is 
eminently suited for this procedure. (4) 
Metastatic lesions confirmed by FNAC also 
give clue to the nature and site of primary. 
(5) A correct diagnosis helps in early 
management thus reducing mortality and 
morbidity. The present study was performed 
to know the prevalence of various metastatic 
cervical lymph nodes in our region. As there 
is paucity of literature on these matters from 
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our region, this study will highlight for the 
same the cytomorphological patterns of 
neck node metastasis. 
 
MATERIAL AND METHODS 

Nature of study and study 
population: The present study was a 
prospective study performed in the 
department of Pathology of Ananta Institute 
of Medical Sciences, Rajsamand, Rajasthan 
during the period of 1 year from August 
2018 to August 2019. 100 slides of 
cytologically diagnosed metastatic cervical 
lymph nodes among the various suspected 
patients referred for FNAC were included in 
the present study.  
Study period: 1 year from August 2018 to 
August 2019 
Sample size: 100 cases of metastatic 
cervical lymph nodes 
Procedure: A well informed and written 
consent was taken from all the study 
participants before starting the study. 
Approval from institutional ethical 
committee was also taken. Brief clinical 
history including age, sex, site, side were 
taken from all the participants and thorough 
clinical examination was also carried out. 
The FNAC was performed by experienced 
faculty using 20-24 gauze needles without 
local anaesthesia. Needle was inserted up to 
the desired depth into the lymph node and 
adequate quantity of cellular material was 
withdrawn. A minimum of two well labeled 
glass smears were prepared. The smears 
were air dried and stained with 
Romanowsky stain according to standard 
procedure. Review of all cytological reports 
were done according to standard guidelines 
and the diagnosis was classified and 
correlated with patient age and sex to 
explore the pattern and association. All the 
information collected from the results of 
present study was correlated with previous 
studies done in the similar field and results 
were compared & correlated.  
Patients with the diagnosis other than 
metastatic lymph node and those who 
refused to give consent were excluded from 
the study. 

RESULTS 
100 patients with metastatic cervical 

lymph nodes were included in present study. 
Age of the patients ranges from 29 to 70 
years with the mean age of 54.16 years. 
Maximum patients were from the age group 
> 50 years. (Table 1) 
 

Table 1 Age wise distribution of the study participants 
S.No. Age-group Number Percentage 
1 < 30 years 01 01 
2 31-50 years 19 19 
3 >50 years 80 80 
 Total  100 100 

 
Among the 100 study participants, 83% 
were male and 17% were females (Male: 
Female ratio- 4.89:1). Primary site was 
known in 89% cases while primary was 
occult in 11% cases. Out of 89 cases of 
known primary, 32 cases had primary in 
oral cavity followed by 24 cases having 
primary in larynx. (Table 2) 
 
Table 2 Distribution of primary site of the metastatic tumour 

S.no. Primary site Number of cases Percentage 
1 Oral cavity 32 35.99 
2 Larynx 24 26.96 
3 Oropharynx 11 12.35 
4 Nasopharynx 7 7.86 
5 Lung 7 7.86 
6 Breast 6 6.74 
7 Thyroid 1 1.12 
8 Prostate 1 1.12 
 Total 89 100% 

 
On cytological examination, squamous cell 
carcinoma was found to be the most 
common type of tumour type (71%) 
followed by Adenocarcinoma (20 %). 
(Table 3) 
 
Table 3 Cytological diagnosis of cervical lymph node 
metastasis. 
S.No. Tumour type Number of 

cases 
Percentage 

1 Squamous cell carcinoma 71 71 
2 Adenocarcinoma 20 20 
3 Undifferentiated 

carcinoma 
6 6 

4 Small cell carcinoma 2 2 
5 Follicular carcinoma 1 1 
 Total 100 100 

 
DISCUSSION 

In present study, age of the patients’ 

ranges from 29 to 70 years with the mean 
age of 54.16 years and maximum number of 
patients were from the age group > 50 years. 
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Similar results were obtained in similar 
studies done in the past. In a study 
performed by Mehrotra et al in 2005, the 
commonly affected age group was 50-60 
years. (6) Ghartimagar et al studied the utility 
of FNAC in metastatic lymph node in 2011 
and found that most commonly affected age 
group was > 60 years. (4) Similarly, in a 
study by Virendra T et al, the most 
commonly affected age group was 50-60 
years. (7) 

The male: female ratio in present 
study was 4.89:1. In the study by Virendra T 
et al the ratio was 4:1. (7)The ratio was 2.9: 1 
in the study done by Bhattacharjee et al in 
2006. (8) The male: female ratio was almost 
equal in another study done by Engzell et al 
in 1971 (1.07:1). (9) 

The most common primary site for 
metastasis in present study was oral cavity 
(32%). Izhar N. Bhagwan (2007) and Karabi 
Kohar et al (2008) also found the oral cavity 
as the most common primary site for 
cervical lymph node metastasis. (10, 11) In a 
study performed in china by Chih Hsu et al 
in 1971, the most common site for cervical 
lymph node metastasis was nasopharyngeal 
carcinoma. (12) We all know; the incidence 
and mortality of nasopharyngeal carcinoma 
are highest in china because of their specific 
diet and genetic inheritance. In a study 
performed by Malika Afroz, the most 
common primary site was larynx. (13) 

In present study, the most common 
type of tumour was squamous cell 
carcinoma (71%) followed by 
adenocarcinoma (20%). Other types were 
undifferentiated carcinoma (6%), small cell 
carcinoma (2%) and follicular carcinoma 
(1%). 

In squamous cell carcinoma, tumour 
cells are seen arranged in sheets or scattered 
singly. The cells had dense cytoplasm with 
hyperchromatic nuclei owhile cynophilic 
cytoplasm with pyknotic nuclei in PAP 
stain. Necrotic material is often present in 
the background and keratinization may also 
be found. 

In adenocarcinoma, the tumour cells 
are arranged in acinar or papillary 

arrangements or singly scattered. Cells are 
cuboidal to columnar with moderate amount 
of cytoplasm and pleomorphic nuclei with 
prominent nucleoli. Intracellular mucin 
secretion is present. 

In undifferentiated carcinoma, there 
is pattern less solid, sheet like growth of 
tumour cells. There are no nests, papillae, 
glands, trabeculae or spindle pattern, no 
squamous or mucinous metaplasia, no or 
minimal neuroendocrine differentiation. In 
present study, the undifferentiated 
carcinomas were mainly from the 
nasopharynx. 

Metastatic small cell carcinoma was 
seen in 2 cases of present study where the 
primary was found to be in lungs. In small 
cell carcinoma, the cells have scanty 
cytoplasm with large nuclei. Nuclei usually 
demonstrate the classical “salt and pepper” 

chromatin with indistinct nucleoli and 
frequent molding.  

One case of metastatic follicular 
carcinoma with suspected primary in 
thyroid was also encountered in present 
study.  

Squamous cell carcinoma has been 
found as the most common verity in other 
studies done in the past by Ustun et al, (14) 
Izhar N. Bhagwan (10) and Kiran Alam et al. 
(15) In contrary to our result, 
adenocarcinoma was the most common 
variety in a study performed by Ghartimagar 
D. et al. (4) 
 
CONCLUSION 

Fine needle aspiration cytology is an 
effective, economical and reliable method in 
diagnosing metastasis with good degree of 
certainty. Squamous cell carcinoma is most 
common type of metastatic tumour which 
commonly affects older individuals after the 
fifth decade with male preponderance. 
Unnecessary use of invasive methods like 
surgical biopsy can be avoided with the use 
of FNAC.  
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Pattern and Prevalence of Congenital Malformation of Fetus: 
Autopsy Based Study 

Seemant Kumar Saini1, Matariswa Samanta2, DR Mathur3, Anna Purna Mathur4 

Introduction

Fetal autopsy includes external, internal and 
histopathological examination of dead fetus along 
with placental examination [2].

There are two types of fetal autopsy.

1. Medico-legal autopsy

2. Academic autopsy

Medico legal Autopsy– is conducted on requisition 
of police under section Crpc -174 to know the cause 
of death, age, sex and viability of fetus for which 
police inquest& panchnama is required [2].

Academic Autopsy / Clinico-pathological Autopsy– 
is conducted on request of obstetrician, pediatrician, 
radiologist or family members of fetus to know the 
cause of congenital malformation if any and cause 
of repeated abortions, where in the detail pre and 
post natal history of mother and consent of parents 
/relatives with the collaboration of concerned 
department is necessary [2]. Placental examination is 
done to know the cause of death to certain extent and 
placental pathology explains the cause of prematurity.
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Abstract

Introduction: Autopsy is an important aspect of clinical service, providing clinicians with critical feedback 
regarding diagnostic accuracy, therapeutic efficacy, and medical complication [1]. Rajasthan has reportedly the 
second Indian state having highest number of child marriages in the country with more than 60 percent of girls 
getting married before 18 [1]. The practice of child marriage is common in Rajasthan. Along with cultural incest 
marriage leads to one most important causes of fatal anomalies. Early diagnosis of life threatening congenital 
malformation can pave the way for surgical correction or palliation of these infants [1].

Material and Method: We studied 217 cases of fetal autopsies from January 2017 to October 2018 duration of 
one year retrospective study. Purpose of study is pathological and legal correlation in aspect of M:F ratio, age of 
termination of pregnancy, fetal anomalies & its pattern In Pacific Institute of Medical Sciences (PIMS) and M.R. 
Medical College, Gulbarga, Karnatka.

Results: Total fetal autopsies done are 217, out of which 51 are anomalous.Among them 22 are male and 28 are 
female babies and 1 sex is not determined {ambiguous}. In our study M:F ratio is 1:1.35. Most common cause of 
death found in autopsy examination is meconium aspiration in male fetus and placental insufficiency in female 
fetus. And mean age of gestation is 29 week and 30 weeks respectively. Mean age of the mother is 29 years.  

Conclusion: Fetal autopsies provide us an important information about pattern of anomalies, their incidence 
and cause of death in relation with sex and age of fetus, maternal age, along with socio-economical status. Legal 
implications regarding fetal autopsies is still a field of interest.
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In our study we performed 217 cases of fetal 
autopsy to rule out cause of death and associated 
anomalies, which is helpful in future family 
planning for couples and improvement of 
management of anomalous babies

Etiological diagnosis in unexplained fetal deaths 
is possible with detailed evaluation of fetus. Fetal 
autopsy is con rmative in 28.6-89%, diagnostic in 
10-38%; it provided additional information in 3.9-
24% cases; it changed the predicted probability 
in 18% cases In addition, the data pertaining to 
demography, socio-economic status, and maternal 
health is helpful to pinpoint the factors behind the 
occurrence of fetal loss.

 Congenital anomalies were estimated to be the 
 fth largest cause of neonatal deaths in India after 
preterm births (34.7%), intrapartum complications 
(19.6%), pneumonia (16.3%) and neonatal sepsis 
(15%) Despite this ranking, in absolute numbers, 
congenital anomalies were estimated to contribute 
to 60699 neonatal deaths in India in 2013, which 
accounted for the highest global burden of neonatal 
mortality due to congenital anomalies India lacks 
national birth defects surveillance, indicating that 
there is no data on the magnitude of congenital 
anomalies in the country [7,8]. Thus, systematic 
data on the magnitude of congenital anomalies, 
the most prevalent types of congenital anomalies, 
their healthcare impact and their impact on 
neonatal health are required, especially as India has 
announced a program me for the management of 
children born with selected birth defects like cleft 
palate lips etc. [9,10].

Materials and Method

We studied 217 cases The present study of 
congenital anomalies in fetal and neonatal deaths 
was done at PIMS. Study conducted over a time 
period of 8 month from January 2017 to october 2018.
Consent for autopsy in requested compassionately, 
respectfully and was fully informed. Autopsy 
was within the scope of the autopsy permit and 
all the legal requirements are met before it is 
conducted. The dissecting instruments required 
for fetal and neonatal (perinatal) autopsy are small 
scissors and forceps and scalpels. The autopsy 
protocol was including space for recording speci c 
measurements and norms for particular gestational 
ages.

Measurements

The crowns heal length (CHL) and crown rump 

(CRL) length determined to the nearest 0.5 cm. 
Chest and abdominal circumferences were taken at 
the level of the nipple and umbilicus respectively. 
Both limb measurements has been taken. The 
metric documentation of changes in the face is 
often a valuable component of the autopsy. So the 
distances between the inner canthi and outer canthi, 
nasal height and width, philtrum height, mouth 
width and ear length are obtained and compared 
with published norms. Weights: Scales accurated 
to 0.1 gm.in perinatal specimens. All major organs 
weighed (i.e. thymus, heart, lungs, liver, spleen, 
kidney, adrenal glands, brain and placenta) and the 
date recorded in the autopsy protocol along with 
expected values. Photographs were taken which 
provide indisputable evidence of  ndings and 
study of dysmorphic face images, for important 
diagnostic information [3]. 

Inclusion and exclusion criteria

The present study included dead fetus and 
neonates with gestational age 18 to 40 weeks of 
intra uterine life. All fetuses of gestational age <12 
weeks and all neonates above 7 days of age were 
excluded from the study. Autopsy was performed 
by standard technique adopted by Edith L. Potter. 

Procedure

1-External examination 

Done for inspection of cyanosis, injuries and 
maceration, skin lesions, all major and minor 
developmental anomalies were described. The y 
shaped incision was taken which extend from the 
anterior aspect of each shoulder to the xiphoid 
process. Umbilical vein examined for signs of 
in ammation, vernix, rupture (or) thrombus. 
The two umbilical arteries are examined and 
inspected in their entirety. The arteries and 
urachus examined for patency and the arteries 
for hemorrhage (or) thrombosis. Single umbilical 
artery was an important anomaly noted. The 
autopsy protocol included the removal of thoracic, 
cervical, abdominal and pelvic organs en block and 
subsequently dissected into organ blocks [3].

2- Internal examination

All internal organs position and size and 
weight were examined. The internal genitalia are 
inspected. As the testis will be undescended in 
younger fetuses, are removed with abdominal 
contents. Prior to opening of the pleural cavities 
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the possibility of pneumo thorax is ruled out. 
on entering the chest each cavity inspected for 
 uid. Each lung was examined for developmental 
changes carefully. The integrity and tension of the 
pericardium are ascertained and the pericardial 
cavity is looked for the presence of free gas (or) 
 uid and  brinous deposition. Heart examined in 
situ, while anatomic relationship with structures 
were intact, inspected externally and internally, in 
a systematic fashion that follows the  ow of  blood. 
All major veins and arteries were examined. The 
diagnosis of premature closure of foramen ovale 
if any are noted. The con guration of tricuspid 
valve, right ventricle, and main pulmonary artery 
were studied. The endocardium, myocardium, and 
con guration of trabeculae, pectinate and papillary 
muscles and chordae tendineae were examined. 
After opening the left part of heart, the interior of 
the left atrium [3] pulmonary venous ori ces, mitral 
valve and left ventricle were inspected, followed 
by examination of the aortic valve and ascending 
aorta All other organs were removed en bloc by the 
rokitansky methods of evisceration. Neck structures 
trachea and esophagus were examined. The scalp, 
fontanels, and cranial sutures were examined by 
palpation and any changes were documented. The 
fontanels, sutures, and glia were examined and any 
changes were documented. brain has been exposed 
and examined in situ.  Then the brain was removed 
and examined on all sides and placed in  xative. 
Attention to the cranial base and dural sinuses was 
given [3].

3- Dissecting the viscera 

Examination begins with the most posterior 
structures and moved anteriorly layer by layer. 
Aorta, inferior vena cava, adrenal glands and 
posterior surface of the urinary system exposed 
and examined. Adrenal glands, kidneys, ureters 
and urinary bladder were examined. The vagina 
and uterus were opened in the anterior midline and 
examined. The liver, gallbladder and structures of 
the porta hepatis, portal vein, hepatic artery and 
common bile duct were identi ed and dissected as 
indicated [3]. 

The esophagus was opened in the posterior 
midline while intact with trachea. In this way a 
trachea-esophageal  stula can be identi ed and 
opened. Next the incision carried into the stomach. 
After major hilar structures of the lungs have been 
opened and inspected, attention was turned to 
the lungs. Lobation and condition of the visceral 
pleura were presumably ascertained. In case of 
bladder outlet obstruction, the entire urethra is 

examined for posterior urethral valves (or) other 
abnormalities (i.e., anterior urethral valves, mega 
urethra). Placenta was available in only few cases 
[3]. 

4-Histopathological examination

The organs after evisceration and external 
examination were  xed in 10% formalin. Blocks of 
tissues for microscopic examination were taken, 
one block from each lobe of both lungs. One block 
each from thymus, heart, stomach, liver, spleen, 
pancreas, small intestine, large intestine, kidneys, 
adrenals, and any doubtful lesions were taken. 
Sections were studied in the routine way with 
Haemato-xylin and Eosin (H&E) stains. Special 
stains were done whenever necessary and studied. 
Autopsy  ndings were compared with ultrasound 
 ndings whenever available.

Results

In present study out of 217 patients 213 (98%) 
were fetal death and 4 (2%) cases of neonatal death 
were included in present study. Among 217 cases 
51 found to anomalous. Relation between maternal 
age and neonatal death mean age of mother was 29 
years. 99 (45.6%) fetal death seen in maternal age 
group was 20-24 years. While in neonatal death 
maternal age most commonly involved was 25-29 
years.

External anomalies most commonly seen in 
present study was Neural and spinal malformations 
that included 77% of external anomalies. 
While Lymphatic system & Circulatory system 
involvement was only 5.5% in present study.

 In Internal congenital anomalies diaphragmatic 
hernia (40%) was most common anomaly seen 
followed by atelectasis of lung i.e. 33% in present 
study. Cardiac and genitourinary anomalies 
involvement was 13% respectively.

Relationship between anomalous fetus and 
weight of fetus reveals that 47 anomalous fetus had   
weight of 1000 gm, 800 gm & 750 gm respectively 
while 4 fetus had normal weight range 2.5 to 3.5 kg. 
And 30-34 year of maternal age involved maximum 
number of anomalous fetus which was 47% seen in 
present study.

 Anomalous pattern in 22 male fetus involved   
Neural and spinal Malformation (8 cases) > 
Pulmonary malformation (6 cases) > cardiac 
malformations (3 cases) > genitourinary & Renal 
malformation (1 case) and in miscellaneous 4 cases 
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2 cases diagnosed as Edwards syndrome. while 
anomalous pattern in female fetus included no of 
cases were 28, female fetus it s bit higher incidence as 
compare to male fetus anomalies ratio of anomalies 
in study was 1:1.3, Neural and spinal Malformation 
(8 cases) > Pulmonary malformation (7 cases) > 
Genitourinary & Renal malformation (6 cases)  > 
cardiac malformations (1 case). In miscellaneous 
category total number of cases were 6 cases among 
them 2 cases diagnosed as Klipilfeil Syndrome 
& 2 cases diagnosed as Achondrodysplasia in 
present study. Thanatropic dysplasia seen in 1 
case (sex was not determined). As we mentioned 
consensual marriage incidence in our study is 
83%, 180 cases had history of consensual marriage 
a great signi cance in formation of anomalous 
fetus pattern and preventable cause by spreading 
awareness among population subgroups. There is 
no toxicological study done in present study due to 
lack of any relevant signi cance because cause of 
death known in all cases as malformation.

Table 1: Percentage of fetal deaths (FD) and early neonatal death 
(END). 

Classification No. of cases Percentage (%)

Fetal death (FD) 213 98

Neonatal death (ND) 04 2

Total

Table 2: Relation of maternal age (yrs) with no of fetal/neonatal 
deaths

Maternal age (years)  fetal death Neonatal Death

No. No % No  %

19 3 1.38

20-24 99 45.6

25-29 81 37.3 3 1.38

30-34 23 10.5 1 0.5

s35-39 07 3.22

Total 213 4

Table 3: External congenital anomalies

System affected Type of anomaly No %

Neural &spinal 
malformation

Anencephaly 
Omphalocele 
Meningocele 

Hydrocephalus 
acephalus

5
1
5
2
1

28
5.5
28
11
5.5

Lymphatic  
system

Hamartoma nape of 
neck

1 5.5

Skeletal system Achondroplasia 2 11

Circulatory 
system

Single umbilical 
artery

1 5.5.

Total 18

Table 4: Internal congenital anomaly

 Type of anomaly No. %

Respiratory system Atelectasia of lungs 5 33

Genitourinary system Polycystic kidneys 2 13

Cardiac system Tetrology of Fallot 1 6.6

Hypoplastic heart 1 6.6

others Diaphragmatic hernia 6 40

Total 15

Table 5: Relation between Maternal age , Fetal weight and   fetal 
anomaly 

Total 
anomaly

Mother 
Age ( Yr)

Fetal 
anomaly

Fetal weight 
(Mean wt )

51 cases Total no 
case-47

Total no of 
case – 04 

case

25-29 20 1000 gm

30-34 24 800gm 2.8 kg

35-39 07 750gm

* 04 Cases Having Normal Weight Range 2.5 -3.0

Table 6: Fetal Anomaly Pattern According to Sex Distribution
Anomaly Pattern in male  fetus-22 Cases (Study of 217 Cases)

Sno.
Neural & Spinal 
Malformation 8 

Cases

Cardiac 
Malformation 3 

Cases

Pulmonary 
Malformation 6 Cases

Genitourinary / 
Renal Malformation 

1 Case
Miscellenous 4 Cases

1 Anencephaly -1 Myocarditis-1 Atelectasis – 3 cases Poly cystic Kidney -1 Hydrops Fetalis-1

2
Anencephaly with 

Spinabifida-1
Tetrology of Fallot -1

Diaphragmatic Hernia 
– 2cases

Chlongiomatous placenta-1

3 Omphalocele-1 Hypoplastic Heart -1
Congenital Adenoid 

Cystic Malformation-1
Edward syndrome (Trisomy 

– 18) – 2 cases

4 Meningocele -1

5
Meningocele-
Myelocele-1

- - - -

6
Meningocele 

Encephocele-1
- - - -

7 Hydrocephalus-1 - - - -

8
Hydrocephalus 

with Spinabifida-1
- - - -
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Fig. 2: H & E (400x) section reveals meninigocele-showing 
kertinized stratified squamous epithelum with neural tissue

Fig. 3. Gross–lung showing multiple cystic lesion

Table 7: Anomaly pattern in female fetus study of (total 217 cases) – 28 cases

S.No.
Neural & Spinal 
Malformation -8  

Cases

Cardiac 
Malformation-1 

Case

Pulmonary Malformation-7 
Cases

Genitourinary / Renal 
Malformation-6  

Cases

Miscellenou-6 
Cases

1 Anencephaly – 3cases Ebstein Anomaly Partial Atelectasis – 2cases Uretheral Stenosis
Sacrococcygeal  

teratoma

2
Anencephaly with 
Spinabifida- 2case

Diaphragmatic Hernia – 
2cases

Extrophy Bladder
Hamartoma of 
Nape of neck

3
Anencephaly with 
spinal deformity

Diaphragmatic Hernia with 
CCAM Type II– 2cases

Winters Syndrome – 
Renal Dysplasia

Achondrodysplasia 
– 2cases

4 Acephalous
Congenital Adenoid Cystic 

Malformation TYPE III
Bilateral Renal Cystic 

Diseases
Klipilfeil Syndrome 

– 2 cases

5 Meningocele-occipital
Mermaid – Renal 

Agenesis

6
Renal – Hepatic 

-Splenic  Dysplasia

* Thanatropic dysplasia – 1 case (sex not determined), m:f- 1 :1.3 , Total anomalous – 51 cases

         

Fig 1: Gross – fetus with short neck (web neck) and meningocele 
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Fig.4: H & E (400x) section showing congnital cystoid 
malformation type-1

Fig. 5: Gross - fetus showing  polycystic kidney &omphelocele

Fig. 6: H&e (400 x) section showing multiple cystic lesion -  
polycystic kidney 

Fig. 7: Gross picture fetus showing microcephaly

Fig. 8: gross picture fetus showing meningocele 

Discussion

Fetal autopsy signi cantly contributes to the 
diagnosis of intrauterine fetal death and congenital 
anomalies are a major cause of perinatal death. 
Congenital malformations in fetal and neonatal 
deaths vary in different studies. The study of 
malformations greatly helpful in genetic counseling 
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and prenatal diagnosis in successive pregnancies1. 

In the present study 217 fetal and neonatal 
autopsies were carried out among 213 fetal and 
04 neonatal deaths that occurred in PIMS, during 
the period from Jan 2018 to Oct 2018. Prevalence 
of Congenital malformations account for 23.5% of 
fetal and neonatal deaths. This incidence matches 
with the study by Rabah M. Shawky, Nermine S. 
Elsayed 

Maternal Factors

In present study, the incidence of congenital 
malformations were higher in mother’s age group 
of 25 to 39 years. In 25 to 29 years out of 217 fetal 
and neonatal deaths 20 (9.2%) cases got anomalies. 
In 30 to 34 years of maternal age group, 24 (11.05%) 
cases got anomalies. In 35-39 years of maternal age 
group, 07 (3.2%) cases got anomalies many authors 
have shown higher incidence of malformations 
in the babies born to maternal age between 20 to 
35 years. The observations in the present study is 
that 90% of the cases belong to multi gravid and 
10% cases belong to primi gravida. In our study the 
incidence of congenital anomalies were increased 
with the increase in maternal age

Fetal Factors

In present study, the incidence of congenital 
malformations were higher among the low birth 
weight infants (<1500 gm) in comparison to 
the normal weight accounting for 04 cases. The 
association of low birth weight and malformations 
has been well documented. Many studies have 
documented male predominance amongst 
congenital malformed babies. However, in the 
present study we observe 22 male babies and 28 
female babies with congenital malformation. In 
a  ve year study on major congenital anomalies 
in Turkey by Tomtair et al., 14 there were 183 
cases (2.9/1000) of single (or) multiple congenital 
Anomalies among 63,159 live births. The most 
common anomalies were related to the nervous 
system (31.1%), cleft palate and lip (18.6%), 
musculoskeletal system disorder (14.2%) and 
chromosomal anomalies (13.1%). Both genders 
were found to have greater anomalies related to the 
nervous system (34.9% of girls and 28.3% of boys) 
while amongst.

In present study CNS malformation is the most 
common. (17cases 8%) in 217 cases. Among them 
most common follows the order Meningocele 
> Anencephaly > Hydrocephalus. Second most 
common malformation is  pulmonary malformation 

(13 cases 6%) in 217 cases ,most common is 
Diaphragmatic Hernia than Atelectasis of Lung. 
Urogenital malformation (7 cases 3.2%) in 217 cases  
– with  female predominance.

Benefits of Autopsy

The direct bene ts of autopsy to parents are not 
limited to re ning the risk of recurrence. Even after 
autopsy, sometimes a de nitive  nal diagnosis 
cannot be made and information given to parents 
may cover a range of possible diagnoses. In such 
cases the storage of fetal samples for possible future 
genetic analysis provides the hope of an accurate 
diagnosis (which may have rami cations for the 
wider family) at a much later date. In most cases 
in which the scan  ndings are con rmed parents 
can gain comfort that their baby had the prenatally 
suspected condition. The  nding of additional 
malformations, as well as in some cases changing 
the diagnosis, may be helpful in targeting tests 
in a subsequent pregnancy. A wider importance 
of autopsy is in its value for quality control for 
prenatal diagnosis, teaching, and research [5]. 

The decline in autopsy rate and issues 
surrounding the retention of tissues and organs 
for diagnostic studies, teaching, and research has 
been the subject of much debate since the adverse 
publicity concerning autopsies and organ retention 
Parents should be provided with full information 
and not be coerced into accepting an autopsy 
examination. It is important that those advising 
them at such a sensitive time do not take what 
may be the super cially kinder route of avoiding 
detailed discussion about the autopsy. Parents 
need full information about the potential bene ts 
of the examination, including details both about 
the procedures involved and about the bene ts in 
providing information about risks of recurrence if 
they are to make a truly informed decision. This 
discussion should be with an appropriately trained 
professional [5]. 

Our study provides important information 
for parents. If a termination has been carried out 
because of anomalies detected by ultrasound 
scan, by declining an autopsy, parents will remain 
ignorant of information of recurrence risk.

Conclusion

The study of dead is to save the livings. 
Congenital malformations have become   important 
cause of fetal and neonatal mortality in developed 
countries and would very soon be increasingly 
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important determinants of fetal and neonatal 
mortality in developing countries like India and of 
various states- like Rajasthan, Karnataka & Andhra 
Pradesh where consensual marriage is common 
which is known cause of congenital malformation 
This study was undertaken with the purpose of 
 nding out cause of death  during the perinatal & 
neonatal period at PIMS Udaipur, to see pattern and 
prevalence of congenital anomalies and implication 
of legal aspects of fetal autopsy.

Con iction of interest: No

Ethical clearance: Not necessary.
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Background: Breast malignancy is the most widely recognized tumor in females around the world. 
With the advent of fine needle aspiration cytology (FNAC), the approach to diagnosis and 
management of breast lesions has been revolutionized. Its accuracy in many situations can approach 
that of histopathology in providing an unequivocal diagnosis. 
Hence a review was undertaken with the following objectives. 
1. To correlate cytological and histopathological diagnosis of breast lesions as a part of internal quality 
control. 
2. To know the incidence of false positive and false negative cases. 
3. To find out the sensitivity and specificity of FNAC of breast lesions. 
Methods: This study was conducted for a period of 2 year and 102 aspirations of breast lumps 
studied. Out of which 82 cases were followed- up by histopathological correlation. 
Results: Cytological diagnosis in general was divided into four categories, benign (76.29%), 
malignant (18.29%), suspicious (2.44%), and unsatisfactory (00). Age of the patient was range from 
16 - 62 years with mean age of 32 years. There were 76 female patients and 06 male patients. 
Fibroadenoma (54.87%) was most common benign neoplasm. The two cases which were categorized 
as “Epithelial Hyperplasia, Suspicious” by cytology turned out to be malignant lesions on 
histopathology. Sensitivity and specificity of FNAC in breast lesions were reported to be 88.24 % and 
100% respectively, with 100% positive predictive value and 97.01% negative predictive value. 
Conclusion: Considering the high specificity and sensitivity of aspiration cytology in the cases of 
breast lesion, it can be established as an internal quality control at tertiary centre to minimize 
economical stress demanded for EQAS (External Quality Assessment Scheme). 
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INTRODUCTION_____________________
A palpable breast lump is a common diagnostic problem both 
to the general practitioner and to the surgeon.[1]  In addition 
to enormous reservoir of benign pathology, breast cancer is 
the most common form of cancer among women and the 
second most common cancer in the world, trailing only lung 
cancer.[2] Women have a lifetime breast cancer risk of 
approximately 1 in 8 (12%) and is one of the leading causes 
of cancer mortality among woman.[3]  
Traditional management of breast lumps has been surgical 
biopsy. As the number of biopsies has increased, the cost of 

screening for breast cancer is also increased. The need for 
cost containment has led to interest in alternative methods to 
open biopsy that could provide definitive diagnosis of breast 
cancer. Fine needle aspiration represents such an alternative 
technique. 
FNAC can reduce the number of open breast biopsies.[4] It 
has been shown that, clinical examination in conjunction with 
fine needle aspiration cytology and mammography, also 
known as “triple approach” can divide almost all breast 

Access this article online 
Website: 
 www.iabcr.org 

Quick Response code 

 
DOI:  10.21276/iabcr.2018.4.2.26 

 

ABSTRACT  

*Corresponding Author 

 

 

How to cite this article: Goyal S, Mewani M. Cyto-Histopathological 
Correlation of Breast Lump as a Part of Internal Quality Control. Int Arch 
BioMed Clin Res. 2018;4(2):87-90.  
 
 
 

 

Source of Support: Nil, Conflict of Interest: None 
 



www.iabcr.org                                                                                              Goyal S and Mewani M: Cyto-Histopathological Correlation of Breast Lump 

International Archives of BioMedical and Clinical Research                              [88]                                                                   April – June 2018 | Vol 4| Issue 2                  
 

lesions preoperatively into benign and malignant categories. 
This technique was suggested by Kreuzer and Boquoi 
(1976)[5] and Hermansen et al (1987).[6] 
The concept of quality control, which is deeply rooted in most 
other disciplines of laboratory medicine, is relatively young in 
the histopathology department. Unlike in other disciplines of 
laboratory medicine, assessment of analytical aspects in 
histopathology is not easy given the subjectivity of the 
reports. Error detection and avoidance in histopathology has 
been written about very often.[7-11] 
The present study was undertaken with the aim of cyto-
histopathological correlation to understand the lesion more 
clearly and if it can be used as one of the objective criteria 
for Internal Quality Control.  
 

METHODS__________________________ 
The present study was carried out at Ananta institute of 
Medical science and research Centre, Rajasthan. FNAC was 
done on 107 patients with breast lesions, among which cyto-
histopathological correlations were obtained in 82 cases. 
FNAC was done by standard procedure on palpable breast 
lumps. Palpable axillary lymph nodes, wherever indicated, 
were aspirated to exclude metastases. The slides were 
stained with Papanicolaou stains. Correlation with imaging 
studies, including mammography, was done.  
The surgical specimens received were fixed in 10% formalin. 
The gross and cut section findings were noted. Several bits 
were taken from appropriate sites for processing and paraffin 
embedding. From each block, sections were cut at 4-5 
microns thickness and stained by H&E. 
The breast samples from FNAC were further sub-classified 
into definite breast disease entities. The final 
histopathological diagnosis of each case was then compared 
with the cytological diagnosis. 
Results thus obtained were subjected to statistical analysis. 
 
RESULTS___________________________  
A total of 107 cases of FNAC were analyzed into the study. 
Out of 107 cases, 82 (76.63%) histopathology correlations 
was done in the department. The 6 (7.32 %) cases were male 
while 76 (92.68%) were female. Age of the patient was range 
from 16 - 62 years with mean age of 32 years. 
 
Table 1: Age incidence of breast lesions (of 82 cases) 

Age range No. of cases Percentage 
0-10 00 0 % 

11-20 22 26.83 % 
21-30 31 37.80 % 
31-40 18 21.95 % 
40-50 07 8.54 % 
>50 04 4.88 % 
Total 82 100 % 

 
Table 2: Sex incidence 

Sex Total no. of cases Percentage 
Female 76 92.68 % 

Male 06 7.32 % 
 
 
Cytological diagnosis of 82 aspirations was reviewed and 
lesions were classified into four diagnostic classes revealing 
65 (79.26 %) benign lesions, 15 (18.29%) malignant, 02 
(2.44%) suspicious and nil inadequate. 
 

Tab 3: Cytological findings in breast FNA smears in general 
Cytological 
diagnosis No. of cases Percentage 

Benign 65 79.26 % 
Malignant 15 18.29 % 
Suspicious 02 2.44 % 

Unsatisfactory 00 00 % 
Total 82 100 % 

 
Table 4: FNAC diagnosis of Breast Lump 

Cytological diagnosis No. of cases Percentage 
Fibroadenoma 45 54.87 % 

Chronic Mastitis 04 4.87 % 
Granulomatous Mastitis 02 2.44 % 

Galactocele 02 2.44 % 
Fibrocystic Disease 05 6.10 % 

Gynecomastia 06 7.31 % 
Phyllodes tumor 01 1.22 % 

Epithelial Hyperplasia, 
Suspicious 02 2.44 % 

Carcinoma Breast 15 18.29 % 
 
In our study we have recorded 45 (54.87%) cases of 
Fibroadenoma. The 91 % of fibroadenoma cases were seen 
in the age group of 15-35 yrs. Histopathology available in all 
45 cases of Fibroadenoma which shows 100% sensitivity 
and specificity for FNAC. 
This study documented the fact that benign breast lesions 
were the most common lesions in young females, among 
which the Fibroadenoma was the commonest one. The 
malignant lesions were common in fourth and fifth decades 
of life. The two cases which were categorized as “Epithelial 
Hyperplasia, Suspicious” by cytology turned out to be 
malignant lesions on histopathology and they were 
diagnosed as Invasive ductal carcinoma. Rest of all cases 
showed good correlations between FNAC and 
histopathology. 
Following cyto-histopathological correlation, sensitivity, 
specificity, positive predictive values were calculated in 
accordance with Park. There were two false negative cases 
and no false positive cases in this study. In the present study, 
the sensitivity in diagnosing malignant lesions was 88.24%, 
specificity was 100 %. PPV and NPV were 100 % and 97.01 
% respectively. 
 
DISCUSSION________________________ 
FNAC of breast lumps is an accepted and established 
method for determining the natures of breast lumps with a 
high degree of accuracy.[12,13] Most of the patients with breast 
lumps are in a state of anxiety. So, in reducing anxiety and 
unnecessary surgical procedures as well as in minimization 
of delay in the diagnosis, FNAC proves very fruitful. FNA 
procedure is a safe method with only a few reported 
complications. It has been reported in the literature that the 
incidence of tumour transplantation along the needle track by 
FNA procedure is only about 0.0045%, and even much lower 
in superficially located tumours.[14] 
In the present study, all the 15 cytologically diagnosed 
malignant cases were confirmed as malignant on 
subsequent histopathological examinations. So, in our study, 
a 100% cyto-histopathological correlation was observed for 
malignant lesions. Khemka et a,l[15] Ramesh S et al[16], Tiwari 
M[17]  had also observed the same results in their studies.  
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In the present study, 2 cases which were cytologically 
diagnosed as lesions “suspicious for malignancy” were 
confirmed as malignant lesions on doing histopathological 
studies. Other studies also noted an increase in rate of 
malignancy on histopathology in lesions which were 
previously diagnosed under the category of “suspicious 
lesions for malignancy”. The sensitivity of our study is 
88.24% similar results has been observed with other 
studies.[16-19] 
A difference was noted in the incidences of benign and 
malignant breast lesions amongst various studies, which 
may be explained on the basis of variables like the duration 
of study period, number of cases studied, age group of 
patients, etc.  
In developing countries like ours, economical restrictions, low 
budget for health care and screening program put the 

patients at a disadvantage because of the high cost of 
sophisticated diagnostic methods, thus we recommend that 
FNAC be used as a routine diagnostic method because of its 
low cost compared with the others and this policy maximizes 
the availability of health care to women with breast cancer. 

 
CONCLUSION_______________________ 
FNAC is an initial diagnostic modality in breast lumps. It is 
fairly safe procedure and it gives reasonably accurate 
results, thereby helping the clinicians to plan the best line of 
treatment. The high specificity and a high negative predictive 
value for malignancy illustrates the high accuracy of FNAC in 
the diagnosis of malignancy in the breast. Hence the cyto-
histopathological correlation can be used as one of the 
criteria for internal quality control. 

Table 5:  Cyto-Histopathological Correlation (n=82) 

 
 
 

FNAC↓ 

 
Histopathological Diagnosis → 

 
Inflammatory 

Lesion Fibroadenoma 
Fibrocy

stic 
disease 

Phyllodes 
tumor Galactocele Gynecomastia 

Breast 
carcinom

a 
Inflammatory Lesion 06       

Fibroadenoma  45      

Fibrocystic Disease   05     

Phyllodes tumor    01    

Galactocele     02   
Epithelial Hyperplasia, 

Suspicious       02 

Gynecomastia      06  

Carcinoma Breast       15 

 
Table 6: Calculation of statistical value 

FNAC 
Histopathology 

 
Benign 

 Malignant 

Positive for Malignancy 00 15 (TP) 

Negative for Malignancy 65 (TN) 02 (FN) 

Total 65 17 

 
Table 7: Statistical indices of present study 

Statistical 
indices 

TP TN FP FN Sensitivity 
(%) 

Specificity 
(%) 

PPV 
(%) 

NPV 
(%) 

15 65 00 02 88.24% 100% 100% 97.01% 

 
Table 8: Comparison of sensitivity, specificity, positive predictive value and negative predictive value by various authors 

Author Sensitivity (%) Specificity (%) PPV (%) NPV (%) 

Khemka et al 
15

 96 100 100 95.12 

Ramesh S et al 
16

 88.24 100 100 93.2 

Tiwari
17

 83.3 100 ----- ----- 

Pandit et al18 83 100 100 91 

Norton et al19 89 100 100 90 

Bojia F et al 
22

 94.3 78.6 68.8 96.5 

Watson DP et al
23

 74 99.6 68.8 96.5 

Clive et al 24 92 100 100 85 

Kline et al25 86 100 100 95 

Wanebo et al26 99 100 100 99 

Present Study 88.24 100 100 97.01 
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Background: Dengue fever is a mosquito-borne virus disease of humans. In terms of numbers of 
individuals infected, it is by far the most devastating of all the recognized arthropod-transmitted virus 
diseases. It is estimated that more than 3 billion humans live in dengue endemic regions of the world, 
and currently, more than 50 million infections occur annually with at least 500,000 individuals requiring 
hospitalization. 
Methods: This study was conducted in  Department of Pathology, Ananta Institute of Medical 
Sciences and Research Centre, Rajsamand. A total of 160 serum positive samples from clinically 
suspected dengue patients attending outdoors, causality services and indoor patients were included 
in this study. Five milliliter of blood was collected from all suspected cases of dengue fever. 
 Results: In our study, 525  total samples were included in this study. 160 samples were positive out 
of 525 samples. In the present study, 53.7% were males and 46.3% were females. In this study 
showed relationship between Platelet count and other parameters. From which notice that, 110 
patients had less than 1 lakh count. 
Conclusion: Thrombocytopenia found in case of fever which is more constantly in dengue positive 
sooner than dengue negative cases. It correlates well when NS1 & IgM are found simultaneously. 
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INTRODUCTION_____________________
Dengue is an acute febrile illness which is endemic to the 
Indian subcontinent. It is one of the most significant 
mosquito-borne viral diseases transmitted to humans by the 
Aedes aegypti mosquitoes.[1,2]  
It is caused by the Dengue virus (DENV) belonging to the 
family Flaviviridae. On the basis of the neutralization assay 
data, four serotypes (DENV-1, DENV-2, DENV-3, and 
DENV-4) have been distinguished. DENV infection is a major 
cause of sickness in tropical and subtropical countries.[3-6] 
Each year almost 100 million people are infected. Out of 
these, 5,00,000 people suffer from dengue hemorrhagic 

fever (DHF) and dengue shock syndrome (DSS) with 30,000 
fatalities, mostly of children.[7] 
There are three basic methods for the diagnosis of dengue 
virus infection. These are viral isolation, detection of the viral 
genomic sequence by a nucleic acid amplification technology 
assay (Reverse transcription polymerase chain reaction (RT-
PCR)), and detection of dengue virus-specific IgM antibodies 
by the IgM-capture enzyme-linked immunosorbent assay 
(MAC-ELISA) and/or the rapid dengue 
immunochromatographic test (ICT).  
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The laboratory methods should be rapid and sensitive to 
reduce the morbidity and mortality of the dengue.[8] The 
antibody (IgG/M) detection is the most commonly used 
method for diagnosis of dengue infection but it is not a rapid 
method because time needed for appearance of IgM 
antibody is approximately 4-6 days.[9] Dengue non-structural 
1 antigen (NS1) is highly conserved glycoprotein produced in 
both membranes associated and secretory forms is a new 
biomarker which is used for early diagnosis of dengue 
infection.[10] 
Besides the dengue specific parameters, platelet count is the 
only other accessory lab test that can support the diagnosis 
of DHF or DSS. The platelet counts can be rapidly, easily and 
roughly estimated by microscopy even in the remotest of the 
areas.[11] 

With this background it was planned to study correlation of 
the platelet count and microbiological laboratory tests of 
detection of NS1 antigen and IgG/M antibody tests in dengue 
suspected patients attending hospital. 
 
METHODS__________________________ 
This study was conducted in Department of Pathology, 
Ananta Institute of Medical Sciences and Research Centre, 
Rajsamand. A total of 160 serum samples from clinically 
suspected dengue patients attending outdoors, causality 
services and indoor patients were included in this study. Five 
milliliter of blood was collected from all suspected cases of 
dengue fever. Serum was separated from all blood samples 
and was further tested for NS1 Ag and the presence of IgM 
and IgG Dengue antibody by dengue day1 test (J. Mitra) 
according to manufacturer s instructions. 
Platelet Count:- 
EDTA blood samples were collected and the platelet count 
was done by automated analyzer and cross checked by  
microscopy in the Department of Pathology, AIMSRC. 
Ethical Considerations:  
This was a analysis of routine laboratory diagnostic work thus 
ethical approval was not necessary. 
 
RESULTS___________________________  
In our study, 1052 total samples were included in this study. 
160 samples were positive and 892 samples were positive out 
of 1052 samples. In the present study, 53.7% were males and 
46.3% were females. In this study showed relationship 
between Platelet count and other parameters. From which 
notice that, 110 patients had less than 1 lakh count. 
 
Table 1. Positive sample found from total number of sample 

Sample No. of sample Percentage 

Positive 160 15.2% 

Negative 892 84.7% 

Total 1052 100% 

 
Table 2:- Gender-wise distribution 

Gender No. of Patients Percentage 

Male 86 53.7% 

Female 74 46.3% 

Total 160 100% 

 
 
 

Table 3:- Various dengue  Parameters in diagnosis of dengue 
cases 

Parameters No. of Patients Percentage 

NS1 48 30% 

IgM 80 50% 

IgG 5 3.1% 

NS1 & IgM 17 10.6% 

NS1 & IgG 1 0.6% 

IgG & IgM 9 5.6% 

TOTAL 160 100% 

 
 
Table 3:- Relationship of platelets count with other parameters 

Parameters No. of Patients Platelets less 
than 1 lakh Percentage 

NS1 48 35 31.8% 

IgM 80 48 43.6% 

IgG 5 4 3.6% 

NS1 & IgM 17 16 14.5% 

NS1 & IgG 1 1 0.9% 

IgG & IgM 9 6 5.4% 

TOTAL 160 110 (68.75) 100% 

 
 

 
Fig:-1  This chart showed number of positive and negative 
sample 
 
 

 
Fig:-2 This chart showed relationship between palates count 
and other parameters 
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DISCUSSION________________________ 
The detection of dengue-specific antibodies IgG/M has been 
the main diagnostic modality of DI for a long. The 
dengue-specific antibodies appear from fifth day of fever in 
primary infection[5] and from third day in the most secondary 
infections.[9] Thus, both in primary and secondary DI, there is 
a window period when only antibodies can be tested. On the 
other hand, the NS1 antigen can be detected from first day 
of fever both in primary and secondary infections. NS1 
antigen test has been reported to be highly specific viral 
marker and an extremely reliable parameter for the diagnosis 
of DI from first day of the fever.[10] Out of the 160 cases 
reported in the present study, 48 cases (30%) were positive 
only for NS1 antigen indicating if the NS1 antigen test had 
not been included in the study, the 30% cases of DI had been 
missed.[11,12] Almost the similar findings were reported by 
Datta and Shrivastava in their studies.[10,13] In the present 
study, NS1 alone or in combination with IgM/G was positive 
in 66 cases (41.25% cases). IgG has been reported to be a 
less reliable marker in the diagnosis of DI between the two 
dengue antibodies test.[5] It has been found that antibody IgG 
can be produced both in clinical and sub-clinical infections 
and may persist even for several years.[14] High levels of IgG 
in endemic areas can be attributed to the bites of infected 
mosquitoes.  
On the contrary, dengue-specific IgM is a good indicator of 
recent DIs. Along with primary, it can also be detectable in 
secondary DI.  In antibodies test, the diagnosis of DIs mainly 
depends on rising titers while in NS1 antigen test, there is no 
need of repeat testing as it is a highly specific marker of DI.[5]  
Out of the 160 cases reported in the present study, 110 
(68.75%) were having thrombocytopenia. Out of 66 cases 
positive for NS1, thrombocytopenia was evident in 52 cases. 
Contrary to this, thrombocytopenia was present only in 117 
(61.6%) cases out of 190 cases positive only with antibodies 
tests. The association of thrombocytopenia with NS1 showed 
higher SEP test = 5.01, Z=3.51 and P value <0.001 (highly 
significant).  
On analysis of NS1 only group (73.68%) with NS1 plus IgM 
(94.12%) group, thrombocytopenia was found to be 
associated more with NS1 plus IgM group (SEP = 6.06, 
Z=3.37, P<0.001, highly significant). 
It has been reported that platelet counts are decreased in 
some other conditions such as some viral infections other 
than DI, drug induced thrombocytopenia, collagen vascular 
diseases, idiopathic thrombocytopenia etc.[3]  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the present study, On statistical analysis (SEP = 4.55, 
Z=8.51, P<0.001), it was found that the association of 
thrombocytopenia and dengue parameter was significantly 
higher in comparison to thrombocytopenia and dengue 
negative cases. 
 
CONCLUSION_______________________ 
In the diagnosis of dengue, presence of NS1 antigen 
increases the detection rate significantly. Thrombocytopenia 
found in case of fever which is more constantly in dengue 
positive sooner than dengue negative cases. It correlates 
well when NS1 & IgM are found simultaneously. 
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Background: Acute leukemia are characterized by clonal expansion of immature myeloid or 
lymphoid precursors (blasts). The blasts cells are known to replace the normal hematopoietic tissues 
and to invade other organs of the body as well. Anemia, hemorrhage and infections occurring due to 
bone marrow failure are the top three complications of acute leukemia. 
Methods: This study was carried out in the Department of Pathology, Ananta Institute of Medical 
Sciences and Research Centre, Rajsamand 
Results: In The present study, 32 cases of different patterns of acute leukemia were reported. 
According to hematological parameters, 25 cases (78.1%), 2 cases (6.25%), 3 cases (28.1%) and 2 
cases (6.25%) were reported as acute leukemia, AML, ALL and bi-lineage leukemia respectively. 
Conclusions: The present study showed that AML is more prevalent than ALL. It is observed that 
ALL is more common in children. The incidence of AML is higher in adults in comparison to children 
and decreases towards older age. 
 
 
Keywords: acute leukemia’s, heterogeneous, hematological ,ALL, ALM 

DOI:10.21276/iabcr.2018.4.3.16 
 
Received: 28.06.18  
Accepted: 18.07.18 
 
 
 
 
 
Dr. Sunanda Chauhan 
Assistant Professor, Department of 
Pathology, Ananta Institute of Medical 
Sciences and Research Centre, Rajsamand  
 
 

Copyright: © the author(s) and publisher. 
IABCR is an official publication of Ibn Sina 
Academy of Medieval Medicine & Sciences, 
registered in 2001 under Indian Trusts Act, 1882.  

 This is an open access article 
distributed in accordance with the Creative 
Commons Attribution Non Commercial (CC BY-
NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work 
non-commercially, and license their derivative 
works on different terms, provided the original 
work is properly cited and the use is non-
commercial 

 

INTRODUCTION_____________________
It is a known fact that acute leukemias are heterogeneous 
group of hematological malignancies. Acute leukemias are 
characterized by clonal expansion of immature myeloid or 
lymphoid precursors (blasts). The blasts cells are known to 
replace the normal hematopoietic tissues and to invade other 
organs of the body as well. Anemia, hemorrhage and 
infections occurring due to bone marrow failure are the top 
three complications of acute leukemia[1-3] and may even be 
fatal. Acute leukemias are among the most common 
childhood cancers. The percentage of blasts should be more 
than 20% in the marrow or peripheral blood for diagnosing as 
per WHO classification.[4] 

 Acute leukemias are classified morphologically, in two types 
acute myeloid leukemia (AML) and acute lymphoblastic 
leukemia (ALL). AML is the most common type of leukemias 
in adults while ALL, accounting for 80% of the total cases, is 
the most common type in children.[5,6] ALL is further 
subclassified in three subtypes L1-L3 while AML in eight 
subtypes M0-M7.[7] some cytoplasmic and surface proteins 
known as cluster differentiation (CD) antigens are expressed 
by every blood cell. A unique set of CD antigens is expressed 
at every level of differentiation. The identification and 
quantification of cellular antigens through fluorochrome 
labeled monoclonal 7 antibodies are known as 
immunophenotyping.[8] 
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METHODS__________________________ 
Study population:- A total of 32 cases of acute leukemia’s 
were reported in the Haematology section. 
Study Area:- This study was carried out in the Department 
of Pathology, Ananta Institute of Medical Sciences and 
Research Centre, Rajsamand. 
Data Collection:- The complete haemograms were 
determined according to standard 
laboratory procedures. Slides were prepared with peripheral 
blood and in selected cases bone marrow aspirates which 
were stained by 'Leishman stain' and 'Giemsa stain' to find 
out the blast cells morphology in peripheral blood and bone 
marrow. Diagnosis of acute leukemia was made in cases 
where blast percentage was ≥20% 
(WHO guideline) and then Flow cytometric 
immunophenotyping was performed to distinguish between 
AML & ALL. 
Data analysis:-Data were analyzed by using Microsoft 
excel. 
   
RESULTS___________________________  
In The present study, 32 cases of different patterns of acute 
leukemia were reported. According to hematological 
parameters, 25 cases (78.1%), 2 cases (6.25%), 3 cases 
(28.1%) and 2 cases (6.25%) were reported as acute 
leukemia, AML, ALL and bi-lineage leukemia respectively. 
The lowest blast percentage was 18.7% and highest was 
31.25%. The hematological diagnosis (by means of complete 
blood count (CBC) / peripheral blood smear (PBS) / bone 
marrow aspirates (BMA)) and the number of cases that fall in 
different ranges of haemoglobin (Hb) level, total leucocyte 
count (TLC), platelet count (Plt.) and blast percentage are 
detailed in chart 3-7. 
 

 
Chart  1: Distribution of hematological diagnosis 

 

 

Chart  2: Distribution of Immunophenotypical diagnosis 
 

 
Chart  3: Distribution of Immunophenotypical diagnosis 

 

 
Chart  4: Hemoglobin findings of all cases presenting as 

acute form of leukemia 

 

 
Chart  5: Total leucocyte count findings of all cases 

presenting as acute form of leukemia 

 

 
Chart  6: Platelets count findings of all cases presenting as 

acute form of leukemia 
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Chart  7: Platelets count findings of all cases presenting as 

acute form of leukemia 
 

DISCUSSION________________________ 
In the present study, anaemia was diagnosed in all cases 
and 37.5% of the total cases presented with severe anaemia 
with less than 5.0 g/dl of haemoglobin concentration. TLC 
was found to be more than 50,000/ cu.mm in 25% of patients, 
while such high TLC was present in only forty to fifty percent 
of cases in western studies.[9] 18.75% of the patients 
presented with less than 50,000/cu.mm platelet counts while 
25% of patients had severe thrombocytopenia with platelet 
count less than 20,000/cu.mm. The results of the present 
study were almost similar to the local studies but on 
comparison with western studies, the results are more 
manifested. These marked results can be attributed to the 
late presentation as the degree of anaemia; leucocytosis and 
thrombocytopenia are directly proportional to severity of 
bone-marrow failure.[10] Immunophenotypic observations of 
AML (HLA-DR, CD13, CD33, MPO) in the presented study 
were supported by other studies.[11-12] On the other hand, B-
cell and T- cell ALL were diagnosed in  
immunophenotypically  cases. These findings were 
supported by observations of Shanta V et al. and Magrath I 
et al.[13-14] The results of the present study of the aberrant 
expression of lymphoid antigens (CD22, CD79a) in AML 
were also similar to the findings of the Ghosh S et al studies.  
Considering the different types of acute leukemia it was 
observed that AML was more common  than ALL . These 
results are closely resembled to results reported from Kenya 
in Africa.[15] 

 

CONCLUSION_______________________ 
The present study  showed  that  AML  is more prevalent than  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 

ALL. It is observed that ALL is more common in children. The 
incidence of AML is higher in adults in comparison to children 
and decreases towards older age.  
In morphologically challenging cases, it is also concluded 
that immunophenotyping is an important diagnostic tool to 
differentiate between AML and ALL. It is possible to subtype 
as well as to establish the lineage of the leukemia from 
immunophenotyping. It is also essential to monitor the 
progress of patients after chemotherapy in detection of 
minimal residual disease. 
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AbStrACt

background: There are instances when either we do not perform pre-operative biopsy due to the fear of spread of malignancy, 
or needle aspiration cytology is inconclusive. During surgical exploration for a benign pathology if surgeons find suspicious 
lesions, per-operative cytological diagnosis becomes important to rule out malignancy. The frozen section facility is available 
only at few large volume centres. So there is always a need for an easy and cheap alternative to frozen section that can help 
surgeons at low volume centres as well.  

Aim: Aim of the study was to assess the reliability of imprint cytology in per-operative (immediate) diagnosis of malignancy. 

material and methods: The present study was a prospective analysis of 69 specimens from suspected or diagnosed cancer 
patients that were sent for per-operative (or urgent) imprint cytology (IC) from July 2012 to Feb. 2014, at surgical oncology unit 
of our institute. All the specimens were then subjected to paraffin section (PS) and final reports were compared.

results: Out of 69 specimens 61 were found to be malignant, and five were found to be benign by both IC and PS. In all such 
situations IC helped us a lot in decision making regarding change in treatment plan further. The sensitivity and specificity of im-
print cytology were 96.8 % and 83.3% respectively. The positive predictive value (PPV) of IC was 98.3 %. 

Conclusions:  The imprint cytology is a cheap and reliable method for per-operative diagnosis of malignancy. It can be used for 
per-operative confirmation of parathyroid glands before auto-implantation. 

Key Words: Frozen section, Imprint cytology, Per-operative cytology, Touch cytology
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INTRODUCTION

For past many years it has become a trend to have de-
finitive diagnosis before surgery, as it helps in surgical 
planning, planning of neo-adjuvant therapy and in pa-
tient counselling. This practice has decreased the num-
bers of surgical explorations. Surgeons feel difficulty in 
planning out the extent of resection of lesion whenever 
initial tissue diagnosis is not available. Still there are in-
stances when we do not perform pre-operative biopsy 
or cytology due to the fear of capsular rupture, needle 
tract seedling or spread of malignancy. Sometimes fine 
needle aspiration cytology (FNAC) or needle biopsy is 
inconclusive and we have to take surgical (excision) bi-
opsy, and then plan the definitive procedure after biopsy 
report, thus making it a 2 stage procedure. Many times 
during surgical exploration for a benign pathology if sur-
geons find suspicious lesions, per-operative cytological 
diagnosis becomes important to rule out malignancy, as 

this may change the intra-operative surgical plan further. 
Since a long time frozen section (FS) and imprint cytol-
ogy (IC) are considered as two methods of per-operative 
cytological diagnosis. After popularity of frozen section 
in practice, pathologists have given up interest towards 
imprint cytology. The frozen section facility is available 
only at few centres in India as compared to large number 
of hospitals and patients. So there is always a need for 
an easy and cheap alternative to frozen section that can 
help surgeons at low volume centres as well.  The aim of 
this study was to assess the reliability of imprint cytology 
in per-operative (immediate) diagnosis of malignancy. 

MaTeRIal aND MeThODs 

The present study was a prospective analysis of 69 speci-
mens from suspected or diagnosed cancer patients that 
were sent for per-operative (or urgent) imprint cytology 
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from July 2012 to Feb. 2014, at surgical oncology unit of 
our institute. In all these situations it was important to 
confirm (or to rule out) malignancy, as this would make 
a major difference in treatment plan or extent of resec-
tion or in initiating a specific treatment. At our hospital 
we did not have facility for frozen section. Many times 
we felt difficulty in decision making where per-operative 
cytological diagnosis was needed.  So we started doing 
imprint cytology as an alternative to frozen section based 
on previous literature, along with systematic recording 
of data.  

Slides were either made in operation theatre or fresh ad-
equate tissue samples were taken and wrapped in saline 
soaked cotton gauss pieces and, sent to pathology labo-
ratory for urgent imprint cytology. The imprint cytology 
slides were then prepared in pathology lab by standard 
technique, fixed and stained. The reporting was done by 
a senior pathologist who was expert in cytological diag-
nosis of malignancy. All the specimens were then sub-
jected to paraffin section (PS) and final reports were 
compared. 

ResUlTs 

The results are shown in table 1. 

From various surgical explorations (or excision biopsies) 
suspicious 12 metastatic nodules, six breast lumps, two 
encapsulated ovarian masses and 14 lymph nodes (in-
cluding celiac, pelvic or para-aortic lymph nodes) were 
examined and all found to be positive by IC and PS as 
well. In all such situations IC helped us a lot in per-oper-
ative decision making. 

The sensitivity and specificity of imprint cytology were 
96.8 % and 83.3% respectively. The positive predictive 
value (PPV) of IC was 98.3 %. The average time taken in 
reporting was 23 minutes.   

The only false positive result of IC was a specimen of 
lower uterine fibroid protruding out of cervix with sur-
face erosions. It was giving appearance of defined cer-
vical cancerous mass clinically (including imaging), but 
showing only dysplasia in cervical biopsy. We did radical 
hysterectomy and send specimen for imprint cytology to 
rule out malignancy in cervical mass before pelvic lymph 
node dissection (PLND). The IC reported it as malignant 
and we did bilateral PLND. Later on in final PS report it 
was found to be a uterine fibroid with surface dysplasia, 
all nodes negative. 

Now let me discuss with you the two false negative cases. 
There was a confirmed case of carcinoma cervix, con-
fined to cervix only in imaging, opened for radical hys-
terectomy. On exploration there was a significantly large, 
hard, round right pelvic lymph node (LN), which was 

sent for imprint cytology. The IC reported it as granu-
lomatous disease and we proceeded to radical hysterec-
tomy. The LN was finally found to harbour metastatic 
cancer. 

The second false negative report was from a per-oper-
ative biopsy of stomach suspicious of linitus plastica. 
Multiple endoscopic biopsies were negative for malig-
nancy, but clinically patient was not improving and CT 
(computed tomography) scan was constantly showing a 
diffuse wall thickening. Surgery with per-operative cy-
tology was planned. The tumour was inoperable on ex-
ploration, as it was infiltrating into porta and transverse 
mesocolon. A small full thickness stomach wall biopsy 
was taken and sent for IC, which was negative for ma-
lignancy. We took a large full thickness biopsy and based 
on clinical judgement closed the abdomen. Finally both 
showed carcinoma stomach. 

In a known case of laryngeal malignancy, ‘wide field lar-
yngectomy’ surgery was planned. During surgery all four 
parathyroid glands were isolated and cut. One fourth 
part of each was sent for confirmation by IC. In the re-
port three were normal parathyroids (auto-implanted) 
and one was found to be metastatic LN (discarded), 
which were confirmed by final PS. 

The sub typing of malignancy (although it was not a pre-
decided criterion to report) was given in 22 IC reports, 
but it was changed finally in nine patients.  This makes 
IC unreliable for diagnosis of specific subtype (PPV 59 
% only). 

DIsCUssION 

Imprint cytology (IC) and frozen section (FS) are re-
nowned techniques of per-operative cytology and the 
diagnostic accuracy of both is comparable. Liu et al have 
investigated the utility of intraoperative touch prepa-
ration with comparison of frozen section in 122 cases. 
The rate of correct diagnosis for touch preparation was 
88.5% as compared to 86.1% for frozen section. The rate 
of incorrect diagnosis for touch preparation was 4.1% as 
compared to 2.5% for frozen.[1]

Scucchi et al compared 2,250 intraoperative  cytology 
with frozen section with the final diagnosis achieved on 
paraffin sections. The diagnostic accuracy of each tech-
nique alone was 94.9%. For frozen section the sensitiv-
ity was 89.9% and specificity 97.9% as compared to the 
touch cytology, which had a sensitivity of 94.9%, and 
specificity of 96.8%.[2] 

Guarda et al carried out a comparative study of the two 
techniques and found the accuracy of cytology and fro-
zen section 98.4% and 99.2% respectively.[3]
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The greatest advantage of IC examination is of not hav-
ing artifacts, resulting in superb nuclear and cytological 
details.[1] IC provides better and crisp cellular morpho-
logical details and even some tissue architecture.[4] Very 
small fragments of tissue provide sufficient cells for IC, 
but difficult to process and report on FS. The diagnosis 
of very small lesions is therefore facilitated and tissue is 
saved for permanent section.[5] Certain tissues that can-
not be studied by frozen section i.e. bone, necrotic tis-
sue and fat etc. give accurate results on touch prepara-
tions.[1]  IC was found to be more valuable in the field of 
neuro-pathology, lymph node and most of the epithelial 
tumours.[3] Parathyroid glands are correctly identified by 
IC, slightly more sensitive than FS.[5]

Used intraoperatively, the imprint method can provide 
valuable information when frozen-section interpretation 
is equivocal. IC is particularly valuable in the diagnosis of 
certain neoplastic lesions which can simulate inflamma-
tory lesions on FS eg. Well differentiated Pancreatic can-
cer, metastatic signet ring cell carcinoma in LN (can be 
mistaken for reactive sinus histiocytosis on FS). Certain 
benign inflammatory lesions can simulate malignancy on 
FS e.g. Organizing pneumonia (anaplastic carcinoma), 
intense sinus histiocytosis (can simulate metastatic carci-
noma) that can be diagnosed with IC.[5] 

Well-differentiated tumours and tumours with a dense 
fibrous stroma cannot be diagnosed by imprint cytology 
method.[5]

On the other hand Frozen Sections provided more tissue 
architectural details. It is well recognized, however, that 
the freezing and sectioning techniques of frozen section 
results in unavoidable distortions and artifacts, render-
ing diagnosis difficult in many instances.[1]

The diagnostic accuracy in distinguishing benign from 
malignant lesions by combined procedures was 100%. 
There were no false positive or false negative cases.[4] To 
increase diagnostic accuracy many people recommend 
the combined use of imprints and frozen sections.[5]

For diagnosing specific subtypes of malignancy, the diag-
nostic accuracy of each method alone was 96.6% with a 
sensitivity of 86% and specificity of 100% and the com-
bined sensitivity 90%. The benefit of frozen section is 
that the tissue architecture closely approximates perma-
nent histology sections.[4]

By virtue of our experience from this study, we would 
like to emphasize upon these few points:- 

1. Imprint cytology is a reliable method to rule out 
malignancy in a short time. It may help surgeons 
to make changes in the previously made treat-
ment plan. The confirmation of malignancy can 
help an oncologist to start therapy earlier without 
waiting for the results of final biopsy. 

2. This method can be used to find out adequacy 
of biopsy specimen. Many times we are not sure 
while taking core biopsies (may be sonography 
or CT guided) that correct specimen is retrieved 
or not. Immediate imprint cytology from biopsy 
specimen will tell us that the tissue contains vi-
able tumour, necrosed tissue or normal tissue. If 
the biopsy is not representative of disease we can 
take more samples immediately, hence to save 
time, patients’ comfort and cost. 

3. The imprint cytology can differentiate between a 
normal parathyroid gland and a lymph node with 
or without metastasis. This may help head and 
neck surgeons in per-operative confirmation of 
normal parathyroid glands before using them for 
auto-implantation. Now days, it is highly empha-
sised not to implant parathyroid glands without 
histological confirmation.  

4. The imprint cytology is not a reliable investigation 
for sub-typing of cancer. It cannot differentiate 
between the grades of differentiation from well 
to poorly differentiated cancers. Its reliability on 
differentiating lung cancer into various subtypes 
like small cell, squamous cell or adenocarcinoma 
is not acceptable. Also it can’t differentiate among 
various grades of dysplasia and early invasive can-
cer. This limitation should always be kept in mind. 

5. Frozen section needs a good cryostat and other 
specialized materials along with experienced pa-
thologist and technician. The cost of the setup 
ranges from Rupees 4 lac to 20 lac. There are 
problems regarding maintaining low temperature 
in the range of minus 15 to 20 0 centigrade (some-
times even lower) with the cheaper cryostats along 
with issues regarding wastage of precious sample 
and poor quality of slides with cheaper devices. To 
make frozen section cost effective a centre should 
have at least 5 specimens for frozen section per 
day. This is the basic reason why frozen section is 
not available in majority of the hospitals even in 
big cities.  

CONClUsION

Imprint cytology is a cheap and reliable method for per-
operative diagnosis of malignancy, and can be used in 
place of frozen section, where such facility is not avail-
able. It can be used for per-operative confirmation of 
parathyroid glands before auto-implantation. 
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Table 1: The results are shown with categorization of various specimens. 

S. No. Tissue of origin of specimen Total 
No.

Positive for malignancy by 
Imprint Cytology (IC)

Positive for malignancy by 
Paraffin Section (PS)

1 Metastatic nodules 13 12 12

2 Breast lump 6 6 6

3 Ovary 2 2 2

4 Cervix/uterus 2 2 1

5 Lymph nodes (LN) 15 14 15

6 Parathyroid gland for confirmation  4 3 3

7 CT/ USG guided biopsies 25 22 22

8 Stomach cancer 2 1 2

Total 69 62 63
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Abstract 
Background: Carcinoma of the colon or rectum is a common and lethal disease. The present study was 
conducted to assess histopathology of colorectal cancer. 
Materials & Methods: The present study was conducted on 112 rectum specimens. Tumor invasion 
depth, surgical margin status, lymph vascular/perineal invasion, presence/absence of metastatic lymph 
nodes, neoadjuvant therapy, and regression rates were assessed.  
Results: Out of 112 specimens, 64 were of males and 48 of females. There was mild treatment 
response in 21, moderate in 15, high in 14 and complete regression in 10 cases. Tumor type was 
adenocarcinoma in 76, mucinous adenocarcinoma in 23, malign melanoma in 6, signet ring cell 
carcinoma in 4, and gastrointestinal stromal tumor in 2 and endometriosis in 1 case. 
Conclusion: Authors found that histopathology revealed that maximum cases were of adenocarcinoma 
followed by mucinous adenocarcinoma. 
 
Keywords: Adenocarcinoma, colorectal cancer, histopathology 
 
Introduction  
Worldwide, colorectal carcinomas are the third most common carcinomas in men and the 
second most common carcinomas in women. A study conducted in 2014 reported that there 
are approximately 10 000 new cases of colon cancer and nearly 40000 new cases of rectal 
carcinoma annually in the United States. Deaths due to colorectal cancers account for 
approximately 9% of all cancer-related deaths. With changes in oncological treatments over 
the years, care should be taken to accurately perform pathological and clinical staging of 
these cases [1]. 
Carcinoma of the colon or rectum (colorectal cancer [CRC]) is a common and lethal disease. 
Approximately 145,600 new cases are diagnosed each year in the United States, of which 
101,420 are colon and the remainder are rectal cancer [2]. Annually, approximately 51,020 
Americans die of CRC, accounting for approximately 8 percent of all cancer deaths. Global, 
country-specific data on incidence and mortality are available from the World Health 
Organization (WHO) [3]. 
Surgical resection is the primary treatment modality for early stage CRC (stage I through III) 
and the most powerful tool for assessing prognosis following potentially curative surgery is 
pathologic analysis of the resected specimen. Although the parameters that determine 
pathologic stage are the strongest predictors of postoperative outcome, other clinical, 
molecular, and histologic features may influence prognosis independent of stage. Among 
patients with stage IV disease, prognosis is more closely tied to the location and extent of 
distant metastatic disease [4]. The present study was conducted to assess histopathology of 
colorectal cancer. 
 
Materials & Methods 
The present study was conducted to in the department of General pathology. It comprised of 
112 rectum specimens. The study protocol was approved from institutional ethical 
committee.  
Demographic data, etiology, and physiological and surgical parameters were collected from 
medical records. Tumor invasion depth, surgical margin status, lymphovascular/perineural 
invasion, presence/absence of metastatic lymph nodes, neoadjuvant therapy, and regression 
rates were assessed. When performing lymph node dissection, adipose tissue specimens were 
kept in alcohol overnight and were dissolved and solidified into adipose tissue components.  
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Results thus obtained were subjected to statistical analysis. P 
value < 0.05 was considered significant. 
 
Results 

Table 1: Distribution of patients 
 

Total- 112 
Gender Males Females 
Number 64 48 

 
Table I shows that out of 112 specimens, 64 were of males 
and 48 of females.  

Table 2: Regression responses of neoadjuvant treated patients 
 

Response Number P value 
Mild treatment response 21 

0.12 
Moderate treatment response 15 

High treatment response 14 
Complete regression 10 

 
Table II, graph I shows that there was mild treatment 
response in 21, moderate in 15, high in 14 and complete 
regression in 10 cases.  

 

 
 

Graph 1: Regression responses of neoadjuvant treated patients 
 

Table 3: Distribution of cases 
 

Tumor type Number P value 
Adenocarcinoma 76 

0.01 

Mucinous Adenocarcinoma 23 
Malign melanoma 6 

Signet ring cell carcinoma 4 
Gastrointesitnal stromal tumor 2 

Endometriosis 1 
 
Table III, graph II shows that tumor type was 
adenocarcinoma in 76, mucinous adenocarcinoma in 23, 
malign melanoma in 6, signet ring cell carcinoma in 4, 

gastrointestinal stromal tumor in 2 and endometriosis in 1 
case. 

 

 
 

Graph 2: Distribution of cases 
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Discussion 
Colorectal cancer (CRC) is one of the most common 
malignancies and usually ranks high in incidence and 
mortality among all malignancies in the Western world.5 
Carcinoma of the rectum and sigmoid is one of the most 
sites of gastrointestinal tract malignancy and accounts for 
20% of all gastrointestinal malignancies. The age-adjusted 
incidence rates of CRCs in all the Indian cancer registries 
are very close to the lowest rates in the world [6]. 
Pathological examination of rectum specimens requires 
special attention for correctly evaluating many 
prognostically important factors. Careful pathological 
examination is extremely important with respect to tumor 
invasion depth, surgical margin status, presence of 
lymphatic/vascular/perineural invasion, presence/absence of 
metastatic lymph nodes, presence of neoadjuvant therapy, 
and regression rates [7]. The present study was conducted to 
assess histopathology of colorectal cancer. 
In present study, out of 112 specimens, 64 were of males 
and 48 of females. There was mild treatment response in 21, 
moderate in 15, high in 14 and complete regression in 10 
cases. A et al. [8] found that of the 173 specimens, 15 (8.7%) 
were APR and 158 (91.3%) were LAR specimens. Ninety-
four patients (54.3%) were males and 79 patients (45.7%) 
were females. The mean age of the patients was 63.5 years 
(range 26–90 years). In the histopathological examination, 
malignant neoplasm was detected in 172 of the cases 
(99.4%) and benign endometriosis was detected in 1 of the 
cases (0.6%). There were 151 (87.2%), 8 (4.6%), 5 (2.9%), 
1 (0.6%), 1 (0.6%), 1 (0.6%), 1 (0.6%), 1 (0.6%), and 4 
(2.3%) patients with adenocarcinoma, mucinous adeno-
carcinoma, intramucosal adenocarcinoma in the setting of a 
high-grade tubulovillous adenoma, synchronous 
colon/prostate adenocarcinoma, malignant melanoma, signet 
ring cell carcinoma, gastrointestinal stromal tumor, 
endometriosis, and adenocarcinoma diagnosed by the 
examination of colonoscopic biopsy specimens that showed 
complete regression with neoadjuvant therapy, respectively. 
In present study tumor type was adenocarcinoma in 76, 
mucinous adenocarcinoma in 23, malign melanoma in 6, 
signet ring cell carcinoma in 4, gastrointesitnal stromal 
tumor in 2 and endometriosis in 1 case. Singla et al. [9] found 
that rectum was the most common site of involvement 
followed by the recto-sigmoid involvement. Metastasis was 
observed in 5 cases out of the 31 malignant cases. Five of 
the 7 cases were correctly staged as T1 & T2 lesions on CT 
having a sensitivity of 83.3%, specificity of 92%, and 
positive predictive value of 71.4% and a negative predictive 
value of 95.8% in the diagnosis of T1 and T2 lesions. 15 of 
the 16 cases were correctly staged as T3 lesions. CT had a 
sensitivity of 88.2%, specificity of 93.8%, and positive 
predictive value of 93.8% and a negative predictive value of 
86.7% in the diagnosis of T3 lesions. All the 8 cases were 
correctly staged as T4 lesions. CT had a sensitivity of 100%, 
specificity of 100%, and positive predictive value of 100% 
and a negative predictive value of 100% in the diagnosis of 
T4 lesions. 
A study done by Pereira et al. [10] described that pericolic fat 
stranding is commonly seen in inflammatory conditions of 
the colon. Adjacent organ infiltration was seen in 8 cases 
(25.8% of total cases); however, the rest of the 23 cases did 
not show any involvement of viscera which means that the 
rate of detection of infiltration was 100%. 

Conclusion 
Authors found that histopathology revealed that maximum 
cases were of adenocarcinoma followed by mucinous 
adenocarcinoma. 
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ABSTRACT: 
Background: Appendicitis is a common acute surgical emergency. The present study was conducted to assess histopathology of 
appendectomy specimens. Materials & Methods: The present study was conducted on 89 appendix specimens. Data such as 
age, gender etc. was recorded in performa.  Histopathological assessment was performed. Results: Out of 89 specimens, 52 were 
of males and 47 of females. Specimens found to be of appendicitis in 14, unusual pathology in 28, carcinoid tumor in 30 and 
mucinous lesion in 17 cases. The difference was found to be significant (P< 0.05). Age group 0-10 years had 6, 11-20 years had 
17, 21-30 years had 24, 31-40 years had 21, 41-50 years had 13 and >50 years had 7 specimens. The difference was significant 
(P< 0.05). Conclusion: Authors found maximum case in age group 21-30 years with male predominance. Maximum cases found 
to be of carcinoids tumor. 
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INTRODUCTION 
Appendicitis is a common acute surgical emergency 
with over 40,000 cases in the UK every year and the 
estimated life time risk of appendicitis in the USA is 
8.6% and 6.7% for males and females respectively. The 
diagnosis of appendicitis is largely clinical and 
appendectomy is the treatment of choice.1 Delayed 
diagnosis of appendicitis could lead to complications 
like perforated appendix, peritonitis, sepsis, increased 
morbidity and mortality. Right iliac fossa pain can be a 
presenting complaint of different pathologies that may 
mimic appendicitis especially in the female population 
causing diagnostic difficulties and often leads to 
negative appendectomies. 
Acute abdominal pain is one of the most common 
earliest indicators of any clinical issues. The earliest 
known case of an appendiceal tumor dates back to 1882. 
Appendiceal tumors constitute 0.2% to 0.5% of all 
primary neoplasms seen in the gastrointestinal tract. 

This type of tumor is rare compared to other tumors that 
affect the gastrointestinal tract.2 

Obstruction of lumen is the dominant factor in acute 
appendicitis and although faecoliths and lymphoid 
hyperplasia are the usual cause of obstruction, some 
unusual factors could be involved.3 Unusual causes of 
obstructions are enterobiasis, ascariasis, tuberculosis, 
carcinoid tumor ,primary or secondary adenocarcinoma, 
lymphoma, dysplastic changes, mucocele, gastro-
intestinal stromal tumor, eosinophilic granuloma etc. 
Even though, there are many case reports in English 
written medical literature, reports with meticulous 
analysis of all cases with appendicitis are small in 
number.4 The present study was conducted to assess 
histopathology of appendectomy specimens.  
 
MATERIALS & METHODS 
The present study was conducted to in the department of 
General pathology. It comprised of 89 appendix 
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specimens. The study protocol was approved from 
institutional ethical committee.  
Data such as age, gender etc. was recorded in performa.  
Histopathological assessment was performed. Results 

thus obtained were subjected to statistical analysis. P 
value < 0.05 was considered significant. 

 
RESULTS 
 
Table I Distribution of specimens 

Total- 89 
Gender Males Females 
Number 52 47 

 
Table I shows that out of 89 specimens, 52 were of males and 47 of females.  
 
Table II Histopathological findings in appendectomy specimens 

Specimens Number P value 
Appendicitis 14 0.05 

Unusual pathology 28 
Carcinoid tumor 30 
Mucinous lesion 17 

 
Table II, graph I shows that specimens found to be of appendicitis in 14, unusual pathology in 28, carcinoid tumor in 
30 and mucinous lesion in 17 cases. The difference was found to be significant (P< 0.05). 
 
Graph I Histopathological findings in appendectomy specimens 

 
 
Table III Distribution of cases according to age group 

Age group (Years) Number P value 
0-10 6 0.04 

11-20 17 
21-30 24 
31-40 21 
41-50 13 
>50 7 

 
Table III shows that age group 0-10 years had 6, 11-20 years had 17, 21-30 years had 24, 31-40 years had 21, 41-50 
years had 13 and >50 years had 7 specimens. The difference was significant (P< 0.05). 
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DISCUSSION 
There is variation in the practice of routine 
histopathological examination of appendectomy 
specimens. Arguments against the practice include the 
rarity of incidental pathologies that may impact on 
treatment and also the financial implications of routine 
histopathological assessments.5Acute appendicitis is the 
most common surgical emergency for a number of 
decades and the appendectomy is the most frequently 
performed abdominal operation. Obstruction of the 
lumen seems to be the essential for developing an 
appendiceal infection. Although faecoliths and 
lymphoid hyperplasia are the usual causes of the 
obstruction, some unusual factors could also be 
involved.6 The present study was conducted to assess 
histopathology of appendectomy specimens. 
In present study, out of 89 specimens, 52 were of males 
and 47 of females. Specimens found to be of 
appendicitis in 14, unusual pathology in 28, carcinoid 
tumor in 30 and mucinous lesion in 17 cases. Memon et 
al7 found that a total of 238 appendectomies were 
performed during the study period. The mean age of the 
patients was 32 years (range, 7-81 years). Adult patients 
(>16 years) represented 79.4% of the study population. 
The female sex accounted for 46.6% of all the patients. 
Of the 238 resected appendix, 211 (88.7%) had 
histopathology findings consistent with appendicitis. 
Approximately 1.7% of the 238 specimens were 
abnormal pathologies other than inflammation of the 
appendix. The negative appendectomy (normal 
appendix on histology) rate was 11.3%. The female sex 
accounted for 59.1% of the negative appendectomies. 
Adults (>16 years) represented 77.8% of the negative 
appendectomies. 
We found that age group 0-10 years had 6, 11-20 years 
had 17, 21-30 years had 24, 31-40 years had 21, 41-50 
years had 13 and >50 years had 7 specimens. Emre et 
al8 found that out of 790 appendectomy specimens, 
acute appendicitis accounted for 302 (38.2%) with peak 
occurrence in the age group 11-20 years (38.9%) and 
21-30 years (27.7%) with male predominance (2.34:1). 
Unusual findings were noted in 44 (5.6%) cases by 
histopathology. Most common findings included 
obliterative appendicitis (77.3%), followed by 
eosinophilic appendicitis (6.8%) and granulomatous 
appendicitis (4.5%).Other unusual findings include 
diverticulum, mucocele, carcinoid and signet ring 
adenocarcinoma of the appendix. 
Shrestha9 reported the findings of a retrospective 
analysis of 261,134 patients who underwent non-
incidental appendectomies with a NAR of 15.3%. When 
compared with patients with appendicitis, negative 
appendectomy was associated with a significantly 
longer length of stay (5.8 vs. 3.6 days, P<0.001), 

infectious complications rate (2.6% vs. 1.8%, P<0.001) 
case fatality rate (1.5% vs. 0.2%, P<0.001) and total 
charge-admission. An estimated $741.5 million in total 
hospital charges resulted from admissions in which a 
negative appendectomy was performed. Hence NAR 
has been recognized as a quality metric in the 
management of acute appendicitis. 
The histological criterion for the diagnosis of acute 
appendicitis is polymorphonuclear leucocytic 
infiltration of the muscularis mucosa. The incidence of 
primary chronic appendicitis as a pathologic or clinical 
entity has been greatly disputed. Much more frequently 
recurrent acute attacks may be inappropriately referred 
to as chronic appendicitis.10 Extensive fibrosis of the 
appendiceal architecture implies a chronic 
inflammatory reaction within the wall, supports the 
diagnosis of chronic obliterative appendicitis. The 
appendectomy resolves the chronic appendicitis. 
 
CONCLUSION 
Authors found maximum case in age group 21-30 years 
with male predominance. Maximum cases found to be 
of carcinoids tumor. 
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Abstract 
Introduction: The cost of drug play important role in practice of medicine and disease outcome. In Indian market numerous brand available 
of generic drug. Tuberculosis is curable disease but if proper treatment not taken by patients then lead to development of drug resistance or 
pulmonary disability. AKT drugs used for the management of tuberculosis. 
Objective: To compare and analysed cost variation in AKT drugs with different brand name for same dosage form & same active compound.  
Materials and Methods: The price of the drug with same formulation and same strength (Dosage) was review from Indian drug review issue 
3, 2017 (IDR) & CIMS (Apr- Jul 2017). Percentage of cost price variation and Cost ratio is analysed. 
Result: High percentage of cost variation among first line AKT drugs seen with Ethambutol (474.51%) followed by Isoniazid (432.60%). 
Least percentage of cost variation seen with streptomycin (1.01%) followed by rifampicin (1.33%). Maximum cost ratio of first line drugs 
seen with Ethambutol (5.74). Among 2nd line AKT drug Maximum and least percentage of cost variation are seen with levofloxacin 500 mg 
tablet formulations (1550.84%) and Ofloxacin 400 mg sustained Releases - tablet (1.57%) respectively. Higher percentage of cost variation 
seen with more manufacture company/ no. of brand. 
Conclusion: The wide percentage of cost variation is seen with AKT drugs available in Indian market. Regulation of drug price by concerned 
agencies and by government is needed. Rational drug prescription with low cost is important for treatment adherence and disease outcome.  
 
Keywords: Pharmacoeconomics, Cost variation, Cost ratio, AKT drugs. 

Introduction 
Pharmacoeconomics identifies, measure and compare 

the cost and consequences of drug therapy to healthcare 
system and play important role in practices of medicine.1,2 

Cost of drugs is important factor for the good patient’s 
compliances with treatment. In Indian market AKT drugs 
(antitubercular) drugs available are available with brand 
name. 

Tuberculosis is cause by mycobacterium tuberculosis 
and it is treatable and curable disease. Globally, the best 
estimate is that 10.0 million people (range, 9.0–11.1 million) 
developed TB disease in 2017. Drug-resistant TB continues 
to be a public health crisis. The best estimate is that, 
worldwide in 2017, 558 000 people (range, 483 000–639 000) 
developed TB that was resistant to rifampicin (RR-TB), the 
most effective first line drug, and of these, 82% had 
multidrug-resistant TB (MDR-TB). TB is one of the top 10 
causes of death and the leading cause from a single infectious 
agent.3,4 AKT drugs /*is also known as antitubercular drugs 
use for the treatment of tuberculosis. Antitubercular drug 
divided into first line drugs and second line drug according to 
clinical utility. Tuberculosis patient divided into newly 
diagnosed and previously treated patient. First line drugs 

having high therapeutic efficacy and low toxicity used for 
newly diagnosed and previously treated patients. Second line 
drugs have a either low antitubercular efficacy or higher 
toxicity or both used for drug resistant tuberculosis. So, 2nd 
line drugs are reserve drugs.5 treatment failure have 
higher morbidity and mortality compared with those who are 
cured as well as high rates of multidrug-resistant TB have 
been found among treatment failure cases especially in 
developing countries.6 Obstructive ventilatory disorder is the 
commonly found disorder in patients with pulmonary TB.7 

This study was planned to compare cost of various AKT 
drugs with same active compound (drug) and evaluate the 
difference in cost of various brand of same active compound 
(drug) with same formulations. 
 
Materials and Methods 

For this study price of the drug was review from Indian 
drug review issue 3, 2017 (IDR) & CIMS (Apr- Jul 2017). 
Difference between maximum and minimum price of the 
same drug (same generic name) manufactured by different 
company was calculated from these percentage of price 
variation was calculated. By using following formula 
percentage of price variation was calculated.2

 
Price of  the most expensive brand  Price of  least expensive brand 

Percentage of  cost variation X 100
Price of  least expensive




 
Cost ratio was calculated by the ratio of the most 

expensive brand to least expensive brand of the same drug.2 

Cost ration and percentage of variation was calculated by 
entered data in Microsoft excel 2013. Permission was taken 
from institutional ethical committee of the American  

 
international institute of the medical sciences. Udaipur, 
Rajasthan.  
 

https://www.sciencedirect.com/topics/medicine-and-dentistry/morbidity
https://www.sciencedirect.com/topics/medicine-and-dentistry/multidrug-resistant-tuberculosis
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Inclusion Criteria 
1. All single molecules, Fixed drug combinations of AKT 

drugs manufactured by more than one company  
Exclusion Criteria  
1. Drug formulation manufactured by only one company.  
2. Drug formulations with no price information. 
 
 
 
 
 
Result 

In present study cost of first line drug  Isoniazid, 
Rifampicin, Pyrazinamide, Ethambutol, Streptomycin 
(total  number of drugs  five) and second line drugs ofloxacin, 
levofloxacin, ciprofloxacin, moxifloxacin, ethionamide, 
cyclosporine, amikacin, capriomycin, prothioemide (total 
number of drugs nine) were analysed. 

Five fixed drug combinations of first line drugs with 
different formulation were analysed. Second line drug like 
terizidone, para- aminosalicyclic acid (PAS), rifabutin, 
thiacetazone, cyclosporine were not match with our inclusion 
criteria so not included in analysis.  

 
Table 1: Cost variation analysis of the 1st line AKT drugs  

Drug Strength Formulation MC Minimum 
Price 
(INR) 

Maximum 
price 
(INR) 

Cost 
variation 

(%) 

Cost ratio 

Isoniazid 300 mg Tab 2 2.76 14.7 432.60 5.32 
Rifampicin 150 mg Cap 2 17.74 21.78 22.77 1.22 

300 mg Cap 4 30.13 47.02 56.05 1.56 
450 mg Cap 6 44.31 68.93 55.56 1.55 

Tab 2 47.02 47.65 1.33 1.01 
600 mg Cap 4 54.26 68.93 27.03 1.27 

Pyrazinamide 500mg Tab 5 35.3 52.54 48.83 1.48 
750 mg Tab 7 26.76 86.87 224.62 3.24 

1000 mg Tab 5 35.42 105.5 197.85 2.97 
Ethambutol 200 mg Tab 4 3.92 11.11 183.41 2.83 

400mg Tab 6 7.18 41.25 474.51 5.74 
800mg Tab 9 13.69 57.75 321.84 4.21 

1000 mg Tab 2 55.68 72 29.31 1.29  
600 mg Tab 3 25.05 39.84 59.04 1.59 

Streptomycin 0.75 g Inj 2 8.17 8.25 0.97 1.00 
1 g Inj 2 9.83 9.93 1.01 1.01 

 MC: Manufacture Company, Tab: tablet, Cap: capsule, Inj: injection  
 

 
 Fig. 1: Percentage of cost variation among first line drugs  
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The cost variation of first line AKT drug are shown in 
Table 1 & figure 1. There is wide variation in price of Anti 
tubercular drugs. More manufacture company more price  
variation seen. Among first line drugs maximum percentage 
cost variation seen with Ethambutol (474.51%) followed by 

Isoniazide (432.60 %). Least percentage cost variation seen 
with streptomycin (1.01 %) followed by rifampicin (1.33%). 
Maximum cost ratio of first line drugs seen with Ethambutol 
(5.74) followed by Isoniazid (5.32). 
 

 
Table 2: Cost variation analysis of first generation fluroquinolone (2nd line AKT drugs)  

Drug Strength Formulation MC Minimum 
Price 
(INR 

Maximum 
price 
(INR) 

Cost 
variation 

(%) 

Cost 
ratio 

Ofloxacin 100 mg Tab 5 24.9 37 48.59 1.48 
DIS- tab 15 19.5 36 84.61 1.84 
FC- tab 2 16 34.65 116.56 2.16 

200 mg Tablet 90 28 310 1007.14 11.07 
FC- tab 4 28.5 87.5 207.01 3.07 

400 Mg Tablet 47 59.26 531.4 796.72 8.96 
FC- tab 4 53.26 112 110.28 2.10 
SR- tab 2 94 95.48 1.57 1.01 

50 mg/5 ml Suspension 26 19.5 48 146.15 2.46 
100mg/5ml Suspension 4 31 78.5 153.22 2.53 

Ciprofloxacin 100 mg Tab 2 13.95 20.33 45.73 1.45 
FC- tab 2 22.19 23.35 5.22 1.05 

250 mg Tab 47 17.01 49.46 190.77 2.90 
FC- tab 4 30.66 59.8 95.04 1.95 

500 mg Tab 59 34 156 358.82 4.58 
FC-tab 6 58 99.5 71.55 1.71 

750 mg Tab 3 55 101.6 84.72 1.84 
FC tab 2 129.95 139.75 7.54 1.07 

1000 mg Tab 2 79.35 150 89.03 1.89 
2mg/ml Inf 5 18.37 51.1 178.17 2.78 

 MC: Manufacture Company, Tab: tablet, DIS-tab: Dispersible tablet tablet, FC-Tab: Film coated tablet, Inf: Infusion 
 
Table 3: Cost variation analysis of second generation fluroquinolone (2nd line AKT drugs)  

Drug Strength Formulation MC Minimum 
Price 
(INR 

Maximum 
price 
(INR) 

Cost 
variation 

(%) 

Cost 
ratio 

Levofloxacin 250 mg Tab 35 29.5 74 150.84 2.50   
FC- tab 7 30.04 102 239.54 3.39 

500mg Tab 81 59 974 1550.84 16.50 
FC- tab 8 45 174 286.66 3.86 

750 mg Tab 27 37.5 136 262.66 3.62 
FC -tab 7 73.02 123.5 69.13 1.69 

125/5 ml 30 ml Suspension 2 32 54 68.75 1.68 
500 mg/m100 ml Inf 11 35 279 697.14 7.97 

Moxifloxacin 400 mg Tab 2 750.2 800 6.63 1.06 
 MC: Manufacture Company, Tab: tablet, FC-Tab: Film coated tablet, Inf: Infusion 
 

Fluroquinolones are 2nd line AKT drugs. They are 
divided into first generation and second generation drugs. 
Ofloxacin and Ciprofloxacin are first generation 
fluroquinolones and levofloxacin and moxifloxacin are 
second generation fluroquinolones. The cost variation among 
fluroquinolones are shown in Table 2 and Table 3. 
Fluroqulinolones have different type of formulation available 
in market. Maximum percentage of cost variation is seen with 
levofloxacin 500 mg tablet formulations (1550.84%)  

 
followed by Ofloxacin 200 mg tablet formulation 
(1007.74%). While least percentage of cost variation seen 
with the Ofloxacin 400 mg sustained  
Releases - tablet (1.57%). Maximum cost ratio seen with 
levofloxacin 16.50 and minimum seen with Ofloxacin (1.01). 
The cost variation of Second line AKT drugs other than 
fluroquinolones are shown in table 4. Maximum price 
variation seen with amikacin (119.71%) and least cost 
variation seen with prothonemide so among all 2nd line AKT 



Archanabahen Chaudhari et al. Pharmacoeco-economic study: A cost variation analysis of AKT drugs available… 

Indian Journal of Pharmacy and Pharmacology, January-March, 2019;6(1):6-10 9 

drug maximum price variation seen with levofloxacin and 
least cost variation seen with ofloxacin.  

 
 

 
Table 4: Cost variation analysis of other 2nd line AKT drugs  

Drug Strength Formulation MC Minimum 
Price 
(INR 

Maximum 
price 
(INR) 

Cost 
variation 

(%) 

Cost 
ratio 

Amikacin  100 g/2ml inj 22 15 29 93.33 1.93 
250mg/2ml inj 21 24.9 95 281.52 3.81 
500 mg/ml inj 22 38.55 84.7 119.7147 2.19 

Prothionemide 250 mg tab 2 99.9 126.2 26.32633 1.26 
Capriomycin 1g inj 2 236.1 428 81.27912 1.81 

MC: Manufacture Company, Tab: tablet, Inj: injection  
 
Table 5: Cost variation among fixed dose combination  

Drug Strength Formulation MC Minimum 
Price 
(INR 

Maximum- 
price 
(INR) 

Cost 
variation 

(%) 

Cost 
ratio 

Rifampicin(R) + 
Isoniazid(H) 

R(450),H(300)) FC tab 2 52.35 52.58 0.43 1.00 
Tab 8 51.5 67.74 31.53 1.31 

R(600),H(300)) Tab 4 50.2 77.83 55.03 1.55 
R(100),H(100)) Tab(p) 2 12.12 14.76 21.78 1.21 
R(100),H(100)) FC tab 2 18.53 29.94 61.57 1.61 

Rifampicin  
(R) +Isoniazid (H) 
+ Ethambutol (E) 

R (150), H(75), 
E(275) 

Tab 3 28.73 34.73 20.88 1.20 

Fc tab 2 30.78 39.9 29.62 1.29 

Rifampicin(R) 
+Isoniazid(H) 
+Pyrazinamide 
 (Z) 

R (225), H(150), Z 
(75O) 

Tab 2 49.4 51.76 4.77 1.04 

R(120), H(80), Z 
(250) 

Tab 2 29.9 30.09 0.63 1.00 

Rifampicin (R) 
+Isoniazid(H)+ 
Ethambutol 
(E) 
+Pyrazinamide (Z) 

R(150), H(75), 
Z(400) 
E(275) 

Tab 4 29.23 47.08 61.06 1.61 

FC tab 2 45.96 49.9 8.57 1.08 

R(450), H(100) 
Z(750), E(800) 

Tab 2 44.45 48.02 8.0314 1.08 

MC: Manufacture Company, Tab: tablet, FC-Tab: Film coated tablet,  
 

Fixed drug combination available with different 
formulations and different dosage form, among them FDCs 
which match our criteria they are analysed. The cost variation 
analysis is given in table 5. Maximum cost variation seen 
with isoniazid and ethambutol combinations (1984.69 %). 
Least cost variation seen with isoniazid and rifampicin(R 
450+ H 300) combination (0.43%). 
 
Discussion  

According to global tuberculosis report 2018, 
Tuberculosis is one of the top 10 causes of death and the 
leading cause from a single infectious agent & the proportion 
of people with TB who died from the disease was 16% in 
2017.3 According to various population-based studies there 
are numbers of risk factors associated with mortality 
following diagnosis of tuberculosis one of them is drug 
resistance.8 MDR-TB is associated with an increased risk of 
death during treatment.9 One of the reason for development 
of drug resistant TB is patient do not complete a full course  
 

 
of treatment.10 So, patient adherence to the treatment is 
import for cure of the disease and to stop drug resistant TB. 

In this Pharmacoeconomic studies result shows wide 
variation in the pricing of AKT drugs. First line drug which  
is mainly used for the treatment of TB shows wide variation 
in cost. High percentage cost variation seen with drug have 
more brand. Cost of the drug is one of the important factor 
for the compliance of the patients or adherence to treatment 
because the patient feels that the cost of therapy is a financial 
burden, then the compliance with therapy will be 
compromised.11 Cost of the prescription rise more during last 
several decades. In USA for single prescription average price 
was $55 in 2004. The average charge over prescription was 
over $80, with generic product being under $40 per 
prescription and brand name product over $140. Reason for 
this rise in cost is occasioned by new technology, marketing 
cost and stockholder expectations.12 This may directly affect 
the adherence of the treatment which affect the success of 
treatment. Poor adherence to the treatment decreases 
optimum clinical benefits and therefore reduces the overall 
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effectiveness of health systems.13 According study conducted 
by Indrajt Hazarika around half of the patient attended privet 
facility for tuberculosis although AKT drugs are available 
free of cost under RNTCP program in government sector. 
Thus Role of privet sector is also important for the control of 
tuberculosis.14 Pharmaceutical are not affected as all cost 
incurred in developing a drug/ formulations is ultimately 
passed on poor patients who have no choice and have to 
accept the drug.15 The patients are mainly depend upon the 
clinician for the treatment so, whatever is prescribed they 
have to use it. Thus the rational prescription by clinician is 
important, they should prescribed low cost drug to the 
patients.2 If clinician do not prescribed the higher cost 
formulation of drug the drug automatic out of market. So, 
Clinicians has greater responsibility to promote or to 
discourage the drug on the basis of scientific justification and 
rationality without influence any of pharmaceutical 
companies.15  

The DPCO (Drug price control order) list of price 
controlled drug includes rifampicin and streptomycin from 
first line AKT drugs.16 Rifampicin having low cost variation 
about 1% to 56% among all first line AKT drugs. Cost ratio 
helps to know how many times the most expensive 
formulation is costlier then the least expensive formulation of 
the same drugs.2 In present study cost ratio of rifampicin is 
ranges from 1.01 to 1.56 according to different formulations 
and dosage of the drug which suggest lower cost ratio then 
other first line drugs because rifampicin is controlled drug. 
Ofloxacin having both high and lest price variation, reason 
for this may be no. of brand available as in result shows more 
number of brand high cost variation.2 High cost variation seen 
with 200 mg tablet which is manufactured by around 90 
pharmaceutical companies & least percentage of cost 
variation seen with 400 mg SR which is manufactured by 
only 2 pharmaceutical companies. The DPCO fixed the price 
of the drug so, once medicine included as controlled drug 
under DPCO, drug cannot be sold at a price higher than that 
fixed by the government (DPCO).17 Thus, first line drugs 
used for tuberculosis treatment should be include under 
DPCO as controlled drug.  

This study provide cost variation among AKT drugs so, 
advantages of the study is to cross cut out of pocket 
expenditure of patients on AKT drugs and that will lead to 
more compliance for treatment and reduce economical 
burden among patients.  
 
Conclusion 

The wide percentage of cost variation is seen with AKT 
drugs available in Indian market. High no. of brand or 
manufacture companies for single drug then high cost 
variation is seen. So, regulation of drug price by concerned 
agencies and by government is needed. The cost of drug is 
plays important role for the treatment adherence. Thus, low 
cost of prescription more treatment adherence. Clinician 
should aware about the different drug formulation with high 
cost variation which are available in Indian market. Privet 
sector also play important role in economics by rational 
prescribing with low cost. 

Conflict of Interest: None. 
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ABSTRACT In this study we evaluated the   effects of two ARBs, Telmisartan and Olmesartan on memory and psychomotor 
functions in Indian population.  Material and Methods : A Prospective, comparative, randomized, before-after, 

open-label  study was  conducted at a tertiary care hospital of Ajmer.  Memory  functions were evaluated with PGI Memory Scale, while 
psychomotor functions were evaluated with Six Letter Cancellation test and Digit Letter Substitution test. Total 101 patients (SBP≥ 140 
mm hg; DBP ≥ 90 mm Hg), Group I (n=52) received Telmisartan 40 mg OD and group II (n=49) received Olmesartan 20 mg OD for 16 
weeks. Wilcoxon Signed Rank test and Mann Whitney U test were used. Statistical significance was considered at P<0.05.  Results : A  
improvement in scores of memory and psychomotor functions were observed in both the groups. A statistically significant improvement 
(p<0.05) was shown in 3 subtests out of 10 subtests of cognitive fuctions in telmisartan as compare to Olmesartan. Both the drugs showed 
significant improvement in psychomotor function tests (P<0.05). Conclusion : Telmisartan showed more improvement  as compare to 
Olmesartan. 

Introduction:
Hypertension is the most important factor that negatively 
affects the modalities of cerebral aging1 and is associated 
with cognitive compromise in aging individuals2. Studies 
have demonstrated that hypertensives exhibit reduced cer-
ebral blood flow and metabolism (utilization of glucose to 
obtain energy), particularly in certain brain regions3.Neu-
rochemical transmission within the brain and basic cellular 
functions are also affected by hypertension4.

Experimental studies suggest that treatments targeting RAS 
such as Angiotensin converting enzyme inhibitors(ACEIs) 
and Angiotensin receptor blockers (ARBs) may have benefi-
cial effect on cognitive decline and dementia5. Angiotensin 
receptor blockers (ARBs) may have greater neuroprotective 
effect than ACEIs through prevention of vascular damage 
induced by β-amyloid6. They potentially and selectively 
inhibit effects of angiotensin II , including angiotesin II in-
duced  contraction of vascular smooth muscles, rapid and 
slow pressor  response ,vasopressin release, increase in 
sympathetic  tone, enhancement of nor- adrenergic neuro-
transmission, changes of renal function etc.7 In this study 
to compare the effects of two ARBs, Telmisartan and Olm-
esartan on memory and Psychomotor functions in mild to 
moderate hypertensive patients in Indian population.

Material and Methods:
Patient selection
Patients of 20 to 70 years  with both sexes male and fe-
male  who were newly diagnosed as per  JNC VIII8(SBP ≥ 
140 mmHg and/or DBP ≥ 90 mmHg) or were not on any 
antihypertensive for at least one month, having ability to 
understand, read, write, and communicate in Hindi with 
primary knowledge of English.

Exclusion criteria for the cases were patients age less than 
20 and more than 70, patients known to have psychologi-
cal and behavioral disorders or any other CNS disorder 
that could interfere with the memory and psychomotor 
functions and patients on any other medications (e.g. seda-
tives, antipsychotics, antidepressants, antihistaminic) that 
are known to affect memory and psychomotor functions, 
patients who were unwilling and did not have ability to 
understand, read, write, and communicate in Hindi with 
primary knowledge of English,  Patients who have history 

of significant hepatic, renal, gastrointestinal, pulmonary, 
musculoskeletal, endocrine, neuropsychiatric, hematologic 
cardiovascular disease other than hypertension, Pregnant 
women, lactating women and any adverse drug reaction 
came during the study period due to drug therapy then pa-
tients supposed to be excluded from the study .

Methodology
After institutional ethical approval, a prospective, non-ran-
domized, Observational, before-after, open label study was 
conducted. After sample size calculation 45 patients in each 
group provided 80% power, considering withdrawl during 
study, we enrolled 52 patients in each group.   Those who 
met with the inclusion and exclusion criteria were enrolled 
in the study.  Written informed consent was obtained from 
the patient. 3 patients were failed to come for followup so, 
Group I (n=52) received Telmisartan 40 mg OD , group II 
(n=49) received Olmesartan 20 mg OD for 16 weeks. Pa-
tient selection, treatment or drug, dose and route were 
solely decided by physicians from Dept. of medicine, J.L.N. 
Medical College and asso. hospitals.The baseline informa-
tion was collected on the day zero i.e. before starting of the 
drug treatment. The patients were then evaluated with the 
help of PGI memory scale and psychomotor function tests 
on day zero and after 4 months. The systolic and diastolic 
blood pressure was recorded by the auscultatory method 
with the help of sphygmomanometer every fortnightly. All 
the cognitive functions tests were conducted in Hindi and 
English language. They were conducted in particular se-
quence and this sequence was maintained for every subject.

Tests for memory
The PGI memory scale (PGIMS)9 was employed to assess 
memory function of patients. PGI memory scale consists of 
ten sub-tests.  The subjects were explained about the test 
and were relaxed. The tests were done as per the instruc-
tions of PGI memory scale and scoring according to scale 
was done simultaneously in the following order:

Remote memory, Recent memory,   Mental Balance, Atten-
tion and concentration, Delayed Recall,   Immediate Recall, 
Verbal retention for similar pair, Verbal retention for dis-
similar pairs ,Visual retention,  Recognition Psychomotor 
function tests: 10,11
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Six Letter Cancellation Test (SLCT) and  Digit Letter Substi-
tution Test (DLST)

Statistical analysis G*Power 3.0.10 was used to calculate the 
sample size. Power analysis indicated that a sample  size 
of Total 90 patients (45 per group) would give  80% pow-
er  to detect differences  between  groups, at  an α level of  
<0.05 and with 95% confidence interval.Statistical signifi-
cance was set at P < 0.05.Data obtained in the various tests 
were analyzed using Graph Pad Prism 5 softwere. Analysis 
of distribution of data was done using the Komolgorov-
-Smirnov test and Wilcoxan signed rank test was used to 
compare cognitive and psychomotor functions at baseline 
and after 4 months in each group.   Mann whitney U test 
was used to compare the pre- and post-treatment scores of 
memory and psychomotor functions in between  groups.  

Table 1: age and sex distribtution of patients in Telmisar-
tan and Olmesartan group

Male Female
20-29 0 0
30-39 3 2
40-49 4 15
50-59 12 17
60 and above 25 23
Total 44 57

43.56% 56.44%
 
TABLE:2  Effect of Telmisartan on  Cognitive and Psycho-
motor  Functions

Parameter
Pre- treat-
ment 
values

Post-
treatment 
values

Mean of 
Differ-
ences

P-
value

Remote
memory 5.58±0.572 5.59±0.63 0.019±0.64 > 0.05 NS

Recent 
memory 4.52±0.58 4.56±0.50 0.038±0.59 > 0.05 NS

Mental 
Balance 5.96±0.86 7.52±1.11 1.56±1.14 <0.05 S

Attention 
and con-
centration

8.58±1.39 10.08±1.94 1.5±1.83 < 0.05 S

Delayed 
Recall 6±1.29 6.48±1.11 0.48±1.12 < 0.05 S

Immediate 
Recall 6.52±0.88 6.75±1.15 0.23±0.96 > 0.05 NS

Verbal 
Retention 
for Similar 
Pairs

4.38±0.63 4.59±0.49 0.21±0.82 > 0.05 NS

Verbal Re-
tention for 
Dissimilar 
Pairs

6.88±1.54 7.12±1.35 0.23±1.14 >0.05 NS

Visual 
Retention 8±1.26 8.31±1.26 0.31±1.39 > 0.05 NS

Recogni-
tion 6.52±0.91 7.56±1.13 1.04±1.31 < 0.05 S

SLCT 34.77±5.85 36.37±5.06 1.59±3.94 <0.05 S
DLST 41.12±7.83 44.28±5.84 3.17±4.41 < 0.05 S

SLCT = Six Letter Cancellation Test
DLST = Digit Letter Substitution Test
S= Significant
NS= Not significant

TABLE:3  Effect of Olmesartan on  Cognitive and Psycho-
motor  Functions

Parameter
Pre- treat-
ment 
values

Post-
treatment 
values

Mean of 
Differ-
ences

P-
value

Remote
memory 5.63±060 5.83±0.66 0.20±0.49 > 0.05 NS

Recent 
memory 4.61±0.49 4.65±0.48 0.04±0.61 >0.05 NS

Mental Bal-
ance 6.04±1.02 6.78±1.17 0.73±1.08 < 0.05 S

Attention 
and concen-
tration

8.96±1.65 9.26±1.90 0.30±1.62 >0.05 NS

Delayed 
Recall 5.78±1.30 6.55±1.28 0.78±1.36 <0.05 S

Immediate 
Recall 6.65±1.18 7.06±1.34 0.40±1.31 >0.05 NS

Verbal 
Retention 
for Similar 
Pairs

4.42±0.58 4.59±0.53 0.16±0.87 >0.05 NS

Verbal Re-
tention for 
Dissimilar 
Pairs

7.10±1.62 7.56±1.83 0.44±1.64 > 0.05 NS

Visual 
Retention 7.89±1.71 8±1.90 0.10±1.37 >0.05 NS

Recognition 6.51±1.19 6.95±1.27 0.44±1.31 < 0.05 S
SLCT 33.90±5.45 35.24±4.77 1.35±2.74 < 0.05 S
DLST 40.53±7.62 41.86±7.44 1.32±2.50 <0.05 S
 
Table 4: Comparative study of Telmisartan and Olmesar-
tanon cognitive and psychomotor functions

Parameter Telmisar-
tan Olmesartan p-value

Remote
memory 0.019±0.64 0.20±0.49 P > 0.05 NS

Recent memory 0.038±0.59 0.04±0.61 P >0.05 NS
Mental Balance 1.56±1.14 0.73±1.08 P < 0.05 S
Attention and 
concentration 1.5±1.83 0.30±1.62 P < 0.05 S

Delayed Recall 0.48±1.12 0.78±1.36 P > 0.05 NS
Immediate Recall 0.23±0.96 0.40±1.31 P >0.05 NS
Verbal Retention 
for Similar Pairs 0.21±0.82 0.16±0.87 P >0.05 NS

Verbal Retention 
for Dissimilar 
Pairs

0.23±1.14 0.44±1.64 P >0.05 NS

Visual Retention 0.31±1.39 0.10±1.37 P >0.05 NS
Recognition 1.04±1.31 0.44±1.31 P <0.05 S
SLCT 1.59±3.94 1.35±2.74 P >0.05 NS
DLST 3.17±4.41 1.32±2.50 P >0.05 NS
 
Results:
Table 1 shows the age and sex distribution of patients en-
rolled in Telmisartan and olmesartan group. Out of them 
43.56% were male and 56.44% female. As shown in  table 
2, Telmisartan  improved cognitive and psychomotor func-
tion tests. Out 10 , 4 sub-tests were improved significant-
ly (P<0.05) in memory function tests and improvement in  
psychomotor functions (SLCT & DLST) also  found sig-
nificant. Effect of Olmesartan on above mentioned param-
eters were tabulated in table 3, it shows, 3 out of 10 sub-
test were improved after olmesartan administration.SLCT 
and DLST were  also significantly improved .Table 4 shows 
comparative analysis of two ARBs on memory and psycho-
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motor function tests.  A significant (P<0.05) change was ob-
served in  3 out 10 subtests  i.e mental balance, attention 
and concentration and recognition in Telmisartan group  as 
compare to Olmesartan. Both the drugs showed significant 
improvement in psychomotor function tests (P < 0.05) but 
Telmisartan showed greater improvement as compare to 
Olmesartan, However, comparative results were not statis-
tically significant.

Discussion:
Age and sex distribution shows (Table 1) that maximum  
hypertensive patients were  of 60 and above in age  and 
female (57) patients. In our study, an improvement in the 
scores of memory and psychomotor functions was ob-
served in both the groups throughout the study period. 
Telmisartan significantly improved (P < 0.05) 4 out of 10 
subtests and in comparison between two drugs, statistically 
significant improvement (P < 0.05) was seen in 3 out of 10 
subtests of cognitive functions  for telmisartan as compare 
to Olmesartan.Similarly , In a another study,12 found that 
Telmisartan(40 mg) is associated with an improvement in 
cognitive functions, whereas Lisinopril (5 mg) could not 
provide any potential benefits to cognitive improvements  
after 12 weeks in metabolic syndrome patients. Swetha ES 
et al13,also concluded that ARBs Losartan  and Olmesar-
tan at higher doses, Telmisartan at both lower and higher 
doses possess significant anti-anxiety property on elevated 
plus maze test. However other study, found that Pretreat-
ment with a low dose of Olmesartan completely prevented 
beta-amyloid induced vascular dysregulation and partially 
attenuated the impairment of hippocampal synaptic plas-
ticity in young Alzheimer’s disease model transgenic mice 
(APP23 mice) with cerebrovascular dysfunction. Telmisar-
tan is also reported to improve memory impairment of 
mice that had been intracerebroventricularly injected with 
Amyloid β 14 Additionally, Telmisartan partially induce 
PPARγ activity 15. The PPARγ activation in the brain sup-
presses the inflammatory response in neuronal cells16, en-
dothelial cells17, astrocytes, microglia18and also increases 
Amyloid-β  clearance19. While,Olmesartan has low affinity 
towards PPARγ receptor 20.

Conclusion:
Long stayed hypertension is associated with cognitive de-
cline. ARBs are claimed to have positive effect on cognitive 
performance. In present study, we observed that improve-
ment in memory and psychomotor function tests was more 
with Telmisartan as compare to Olmesartan. 
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ABSTRACT In this study we evaluated the   effects of ARB, Telmisartan alone  and with Atorvastatin on cognitive 
functions in hypertensives.  Material and Methods : A Prospective, comparative, randomized, before-

after, open-label  study was  conducted at a tertiary care hospital of Ajmer.  Memory  functions were evaluated with 
PGI Memory Scale, while psychomotor functions were evaluated with Six Letter Cancellation test and Digit Letter Sub-
stitution test. Patients ( with SBP≥ 140 mm hg; DBP ≥ 90 mm Hg) devided into two groups, group I (n=52) received 
Telmisartan 40 mg OD and group II (n=51) received Telmisartan 40 mg OD with Atorvastatin 10 mg OD for 16 weeks. 
Wilcoxon Signed Rank test and Mann Whitney U test were used. Statistical significance was considered at P<0.05.  
Results : A  improvement in scores of memory and psychomotor functions were observed in both the groups. A sta-
tistically significant difference (p<0.05) in both groups was shown in 2 subtests out of 10 subtests of memory func-
tions. Both the groups showed significant improvement in psychomotor function tests (p<0.05). Conclusion :Telmisartan 
shows improvement in  cognitive functions in both groups. Atorvastatin did not affect memory and psychomotor func-
tions adversely.  

Keywords Telmisartan, Atorvastatin ,  cognitive functions.

Introduction:
Studies have shown that hypertension is a risk factor for 
cognitive decline and dementia 1. Angiotensin receptor 
blockers and Statins are frequently prescribed for cardio-
vascular diseases. Previous clinical studies have suggested 
that blockade of the RAS could prevent cognitive impair-
ment associated with hypertension 2.Recent studies shows 
that angiotensin II inhibitors help to preserve cognitive 
functions in patients with Alzheimer’s disease through a 
mechanism that is independent of the blood-pressure-low-
ering effect3. Relative stimulation of AT2 signaling during 
ARB treatment has been highlighted in terms of protection 
against brain damage4. Some ARBs  like Telmisartan and 
Irbesartan have PPAR-γ agonistic activity5,which is involved 
in  prevention of brain damage by interrupting inflamma-
tory process of brain cells6.

Statins can also improve cognitive ability by inhibition of 
cholesterol synthesis7, suppression of neurogenesis8, in-
creased cellular proliferation and differentiation in the den-
tate gyrus, also improved spatial learning9. But in 2014 
FDA10 released a alert that Atorvastatin can lead to cogni-
tive impairment. The status of statins for cognitive function 
is still controvercial.

So, we planned to compare ARB Telmisartan alone and 
Telmisartan with Atorvastatin on memory and psychomotor 
function tests in mild to moderate hypertension.

Material and Methods:
Patient selection
Patients of 20 to 70 years  with both sexes male and fe-
male  who were newly diagnosed as per  JNC VIII11(SBP ≥ 
140 mmHg and/or DBP ≥ 90 mmHg) or were not on any 
antihypertensive for at least one month, having ability to 
understand, read, write, and communicate in Hindi with 
primary knowledge of English.

Exclusion criteria for the cases were patients age less than 
20 and more than 70, patients known to have psycho-

logical and behavioural disorders or any other CNS disor-
der that could interfere with the memory and psychomo-
tor functions and patients on any other medications (e.g. 
sedatives, antipsychotics, antidepressants, antihistaminic) 
that are known to affect memory and psychomotor func-
tions, patients who were unwilling and did not have ability 
to understand, read, write, and communicate in Hindi with 
primary knowledge of English,  Patients who have history 
of significant hepatic, renal, gastrointestinal, pulmonary, 
musculoskeletal, endocrine, neuropsychiatric, hematologic 
cardiovascular disease other than hypertension, Pregnant 
women, lactating women and any adverse drug reaction 
came during the study period due to drug therapy then 
patients supposed to be excluded from the study .

Methodology: After institutional ethical approval, a pro-
spective, non-randomized, Observational, before-after, 
open label study was conducted. After sample size cal-
culation 45 patients in each group provided 80% power, 
considering withdrawal during study, we enrolled 52 pa-
tients in each group.   Those who met with the inclusion 
and exclusion criteria were enrolled in the study.  Written 
informed consent was obtained from the patient. One pa-
tient was failed to come for follow up so, group I (n=52) 
received Telmisartan 40 mg OD , group II (n=51) received 
Telmisartan 40 mg OD with Atorvastatin 10 mg OD for 
16 weeks. Patient selection, treatment or drug, dose and 
route were solely decided by physicians from Dept. of 
medicine, J.L.N. Medical College and associated hospitals. 
The baseline information was collected on the day zero 
i.e. before starting of the drug treatment. The patients 
were then evaluated with the help of PGI memory scale 
and psychomotor function tests on day zero and after 4 
months. The systolic and diastolic blood pressure was re-
corded by the auscultatory method with the help of sphyg-
momanometer every fortnightly. All the cognitive functions 
tests were conducted in Hindi and English language. They 
were conducted in particular sequence and this sequence 
was maintained for every subject.
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Tests for memory
The PGI memory scale (PGIMS)12 was employed to assess 
memory function of patients. PGI memory scale consists of 
ten sub-tests.  The subjects were explained about the test 
and were relaxed. The tests were done as per the instruc-
tions of PGI memory scale and scoring according to scale 
was done simultaneously in the following order:

Remote memory, Recent memory,   Mental Balance, Atten-
tion and concentration, Delayed Recall,   Immediate Recall, 
Verbal retention for similar pair, Verbal retention for dissim-
ilar pairs ,Visual retention,  Recognition

Psychomotor function tests: 13,14

Six Letter Cancellation Test (SLCT) and  Digit Letter Substi-
tution Test (DLST)

Statistical analysis G*Power 3.0.10 was used to calcu-
late the sample size. Statistical significance was set at P < 
0.05.Data obtained in the various tests were analyzed us-
ing Graph Pad Prism 5 software. Analysis of distribution of 
data was done using the Komolgorov--Smirnov test and 
Wilcoxan signed rank test was used to compare cognitive 
and psychomotor functions at baseline and after 4 months 
in each group.   Mann whitney U test was used to com-
pare the pre- and post-treatment scores of memory and 
psychomotor functions in between  groups.  

Table 1: Age and sex distribution of patients:
Male Female

0-20 0 0
21-30 0 0
31-40 4 6
41-50 7 22
51-60 13 24
>60 14 13
Total 38(36.08%) 65(63.1%)

TABLE:2  Effect of Telmisartan on  Cognitive and Psy-
chomotor  Functions

Param-
eter

Pre- treat-
ment 
values

Post-
treatment 
values

Mean of 
Differences

P-
value

Remote

memory
5.58±0.572 5.59±0.63 0.019±0.64 > 

0.05 NS

Recent 
memory 4.52±0.58 4.56±0.50 0.038±0.59 > 

0.05 NS

Mental 
Balance 5.96±0.86 7.52±1.11 1.56±1.14 <0.05 S

Atten-
tion and 
concen-
tration

8.58±1.39 10.08±1.94 1.5±1.83 < 
0.05 S

Delayed 
Recall 6±1.29 6.48±1.11 0.48±1.12 < 

0.05 S

Imme-
diate 
Recall

6.52±0.88 6.75±1.15 0.23±0.96 > 
0.05 NS

Verbal 
Reten-
tion for 
Similar 
Pairs

4.38±0.63 4.59±0.49 0.21±0.82 > 
0.05 NS

Verbal 
Reten-
tion for 
Dissimi-
lar Pairs

6.88±1.54 7.12±1.35 0.23±1.14 >0.05 NS

Visual 
Reten-
tion

8±1.26 8.31±1.26 0.31±1.39 > 
0.05 NS

Recog-
nition 6.52±0.91 7.56±1.13 1.04±1.31 < 

0.05 S

SLCT 34.77±5.85 36.37±5.06 1.59±3.94 <0.05 S

DLST 41.12±7.83 44.28±5.84 3.17±4.41 < 
0.05 S

 
SLCT = Six Letter Cancellation Test

DLST = Digit Letter Substitution Test

S= Significant

NS= Not significant

TABLE:3  Effect of Telmisartan with Atorvastatin  on  
Cognitive and Psychomotor  Functions

Param-
eter

Pre- treat-
ment values

Post-treat-
ment values

Mean of 
Differences

t- 
value P-value

Remote

Mem-
ory

5.53±0.73 5.74±0.72 0.22±0.78 1.899 >0.05 NS

Recent 
memory 4.43±0.54 4.65±0.522 0.21±0.73 2.047 <0.05 S

Mental 
Balance 5.96±1.02 7.35±1.23 1.39±1.15 5.429 < 0.05 S

Atten-
tion 
and 
concen-
tration

8.82±1.60 10.25±2.31 1.43±2.17 4.098 < 0.05 S

De-
layed 
Recall

5.98±1.25 7.20±1.61 1.22±1.53 4.539 < 0.05 S

Imme-
diate 
Recall

6.62±0.96 6.86±1.13 0.24±1.08 1.440 >0.05 NS

Verbal 
Reten-
tion for 
Similar 
Pairs

4.49±0.50 4.67±0.48 0.17±0.65 1.877 >0.05 NS

Verbal 
Reten-
tion for 
Dis-
similar 
Pairs

7.45±1.71 7.76±1.80 0.31±1.71 1.363 >0.05 NS

Visual 
Reten-
tion

8.35±1.39 8.71±1.48 0.35±1.60 1.694 >0.05 NS

Recog-
nition 6.76±1.32 7.25±1.57 0.49±1.53 2.206 < 0.05 S

SLCT 33.71±5.74 37.14±5.13 3.43±6.83 3.052 < 0.05 S

DLST 42.29±6.74 45.39±5.32 3.10±7.10 2.827 < 0.05 S

Table 4: Comparative study of Telmisartan and Telmisar-
tan with Atorvastatin on cognitive and psychomotor 
functions

Parameter Telmisartan
Telmisartan 
with Atorv-
astatin

p-value

Remote

memory
0.019±0.64 0.22±0.78 > 0.05 NS

Recent 
memory 0.038±0.59 0.21±0.73 > 0.05 NS

Mental Bal-
ance 1.56±1.14 1.39±1.15 >0.05 NS

Attention 
and con-
centration

1.5±1.83 1.43±2.17 >0.05 NS

Delayed 
Recall 0.48±1.12 1.22±1.53 <0.05 S
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Immediate 
Recall 0.23±0.96 0.24±1.08 >0.05 NS

Verbal 
Retention 
for Similar 
Pairs

0.21±0.82 0.17±0.65 >0.05 NS

Verbal Re-
tention for 
Dissimilar 
Pairs

0.23±1.14 0.31±1.71 >0.05 NS

Visual Re-
tention 0.31±1.39 0.35±1.60 >0.05 NS

Recognition 1.04±1.31 0.49±1.53 <0.05 S
SLCT 1.59±3.94 3.43±6.83 >0.05 NS
DLST 3.17±4.41 3.10±7.10 >0.05 NS

 
RESULTS:
Table-1 shows the age and sex wise distribution of hyper-
tensives , 63.1% were female. Table-2 shows 4 out 10 sub-
tests were improved significantly (p<0.05) after Telmisartan 
administration and 5 out of 10 subtests were improved by 
Telmisartan with Atorvastatin (p<0.05;table-3 ). Compara-
tive results revealed that improvement in Delayed recall 
was more with Telmisartan with Atorvastatin while sub-
test Recognition wasimproved more in Telmisartan alone 
group. Both SLCT and DLST were improved significantly 
in group I and II. But Interdrug comparison for groups was 
statistically not significant (p>0.05; table 4). 

Discussion:
In present study 4 out of 10 subtests were improved after 
Telmisartan administration. After Telmisartan with Atorvas-
tatin administration, 5 subtests were  improved statistically. 
Interdrug comparison shows significant (p<0.05) difference 
in 2 subtests  out of 10 memory function tests. Compara-
tive analysis of psychomotor function tests reveals no sta-
tistical significant (p<0.05) differences between groups. 
Angiotensin receptor blockers (ARB) improve cognitive 
functions by several mechanism like, increased cerebral 
blood flow which was decreased by activation of renin an-
giotensin system activation15.prevention of accumulation of 
amyloid β16.increase release of acetylcholine for neurocom-
munication 17.Telmisartan is also reported to improve mem-
ory impairment of mice that had been intracerebroven-
tricularly injected with Aβ18.

Wincewicz D & Braszko JJ,19 found that Telmisartan dimin-
ishes deleterious effects of chronic restraint stress on mem-
ory in a statistically significant manner (p < 0.01) in both, 
PA(Passive avoidance) situation and ORT (object recogni-
tion test).  So, Telmisartan may constitute a new therapeu-
tic option in a stress-related cognitive impairment. Other 
researcher20 stated that Telmisartan provides effective 
neuroprotection against dopaminergic cell death through 
PPAR-γ activation. Telmisartan protects against cognitive 
decline via up-regulation of BDNF/TrkB (tropomyosin re-
lated kinase B) in the hippocampus of hypertensive rat , 
partly because of PPAR-gamma activation independent of 
blood pressure-lowering effect21.

Statins also improves memory functions by several way 
apart from cholesterol lowering effect,statins have shown 
promise in enhancing neurogenesis. Both simvastatin and 
atorvastatin have been shown to enhance neurogenesis in 
the dentate gyrus following traumatic brain injury in rats 
which was associated with increased vascular endothelial 
growth factor (VEGF) and brain-derived neurotrophic fac-
tor (BDNF) expression , increased cellular proliferation and 
differentiation in the dentate gyrus and improved spatial 
learning9 , reduced delayed neuronal death in the hip-
pocampus 22.

Zhao L et al,23 found that  administration of Atorvastatin 
ameliorated the cognitive deficits, depressed the inflam-
matory responses, improved the (long term potentiation) 
LTP impairment. It also prevents Aβ25-35-induced neuro-
toxicity in cultured hippocampal neurons. In contrast, an-
other study24 found that  statins use has been associated 
with more cognitive impairment.  So the status of statins in 
cognitive function is still controvercial.

Conclusion:
Improvement in cognitive functions was observed through-
out the study period. Telmisartan improves cognitive 
functions probably due to PPARγ activity, it significantly 
improved (p < 0.05) 4 out of 10 subtests and  with Ator-
vastatin  improvement was seen in   5 out of 10 subtests 
of   PGI memory scale which were statistically significant (p 
< 0.05). Comparative analysis  shows, both the treatment 
groups had almost similar effect on cognitive functions. 
Atorvastatin  does not affect memory and psychomotor 
functions adversely.
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They should not contain misleading, false and biased 
statements (WHO 1988). Pharmaceutical companies 
promote their products as best and better to existing to 
which physician are familiar. However, many times due to 
inadequate, inaccurate, and false information from DPLs 
lead to irrational drug prescription and for physicians, many 
times DPLs are only source for updating their knowledge 
about the existing and novel drugs.[4,5]

MATERIALS AND METHODS

An observational cross-sectional study conducted by the 
Department of  Pharmacology at Ananta Institute of  
Medical Sciences and Research Centre from January 2019 
to March 2019. DPLs were collected from the outpatient 
department (OPD) of  a tertiary care center attached Ananta 
institute of  medical sciences and Research Centre from 
January 2019 to February 2019. Printed DPLs promoting 
allopathic drugs were collected from OPDs of  medicine, 
pediatrics, skin, psychiatry, ophthalmology, obstetrics and 
gynecology, otorhinolaryngology, and orthopedics. 100 
drug promotional literature included in the study according 

INTRODUCTION

According to the World Health Organization (WHO), 
drug promotion refers to “all informational and persuasive 
activities by manufacturers and distributors, the effect 
of  which is to induce the prescription, supply, purchase, 
and/or use of  medicinal drugs” (WHO 1988).[1] For the 
promotion of  many new drugs, pharmaceutical companies 
are using drug promotional literatures (DPLs).[2] Many 
studies conducted previously concluded that increased 
promotion is usually associated with increased sales.[3]

All promotion making claims about drugs should 
be accurate, informative, up to date, and ethical. 

Original  Article

Abstract
Background: Drug promotion refers to all the informational and persuasive activities of the pharmaceuticals, which include the 
activities of medical representatives, drug package insert, provision of gift and samples, conducting or organize seminar, etc. 
However, promotion of drug by ethical way is important because it may influence the irrational drug prescriptions.

Objective: The objective of this study was to evaluate and analyze the drug promotional literature distributed by pharmaceutical 
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Results: Among 100 drug promotional literatures (DPLs), a total of 109 drugs were promoted. However, only 33% of DPLs 
gives side effect, precaution, contraindication, and warning and only 10% of DPLs gives drug interaction information. None of 
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to exclusion criteria. DPLs were evaluated using the WHO 
criteria by the following parameters:
1. The names of  the active ingredients using either 

international non-proprietary names or approved 
generic names of  the drugs.

2. The brand names.
3. Amount of  active ingredients per dose.
4. Other ingredients known to cause problems, i.e., 

adjuvant.
5. Approved therapeutic uses.
6. Dosage form or dosage schedule.
7. Safety information including side effects and major 

adverse drug reactions, precautions, contraindications, 
and warnings and major drug interactions.

8. Name and address of  manufacturer or distributor.
9.	 References	to	scientific	literature	appropriate.

Exclusion criteria: DPLs promoting.
•	 Drugs	other	than	allopathic	drugs,
•	 Medicinal	devices.
•	 Equipment.

RESULTS

A total of  100 DPLs evaluated. A total of  109 drugs 
were promoted from 100 DPLs. Among them, 59 (54%) 
were prompted as single drug formulations and 50 (46%) 
promoted	as	fixed	drug	combinations	[Figure 1].

Majority of  drug promoted in collected DPLs were from drug 
act on endocrine system 36 (33%) followed by cardiovascular 
system 20 (18%). There were only 3% DPLs  of  drugs acting 
on kidney  and 4%  of  respiratory system [Figure 2].

Of  100 DPLs, 63 (63%) DPLs promoted one active 
compound formulation and 37 (37%) DPLs promoted >1 
active compound formulation [Figure 3].

None	of 	the	DPLs	fulfilled	all	the	WHO	criteria.	Active	
ingredient generic name, brand name, and dosage detail 
were presented in all DPLs (100%). Only 33 (33%) DPLs 
showed side effect and 33 (33%) showed precaution, 
contraindication, and warning. Few of  total collected DPLs 
showed drug interactions 11 (11%) [Table 1].

Of  100 DPLs, 30 DPLs had not shown any references for 
their claim and 70 DPLs showed their references. Among 
70 DPLs which provide references for their claim where 
consider from various National and International Journals. 
Some of  the DPLs also had given more than 1 references. 
Journal references about 40% were before 2010 [Figure 4].

For attractive presentation of  DPLs, companies are using 
picture on drug promotional literature. Of  100 DPLs, 
23 (23%) DPLs not given any picture, but majority of  
77 (77%) were given the picture on DPL. Among these 

Figure 2: System-wise classification of drugs promoted in drug promotional literatures

Figure 1: Distribution according to drug formulation
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77 literature, majority of  picture were not relevant to 
disease and promoted drug 59 (77%). Only 18 (23%) DPLs 
presented with disease or drug-related picture.

DISCUSSION

The pharmaceutical industries have the right to promote its 
products, but it should do in ethical manner and promotional 

claims need to be reliable, truthful, informative, balanced, 
and up to date. However, while promoting their products, 
pharmaceutical industries do not adhere to these ethical 
principles	it	may	influence	irrational	use	of 	drugs.[6]

In the present study, 100 DPLs evaluated. A total of  109 drugs 
were promoted from 100 DPLs. Of  109 drugs, 59 (54%) 
were prompted as single drug formulations and 50 (46%) 
promoted	 as	fixed	drug	 combinations	which	 are	 similar	
finding	as	the	study	conducted	by	Jadav	et al., of  224 drug 
promoted, 54% were single component and 46% FDCs.[4]

In the present study, drug promoted from collected DPLs, 
majority of  drug promoted in from drug act on endocrine 
system 36 (33%). In other studies, chemotherapy agents 
and cardiovascular drugs are promoted more which was 
different from the present study.[2,7]

In	 our	 studies	 show	 that	 none	 of 	 the	DPLs	 fulfill	 the	
WHO	criteria	which	is	similar	finding	as	other	studies.[2,7,8,9] 
Active ingredient that is generic name, brand name, and 
dosage detail were presented in all DPLs (100%), but other 
prescription information such as side effect precaution, 
contraindication, and warning were presented only on 33% 
of  DPLs, drug interaction presented only in 11% of  DPLs. 
This information is very important for rational use of  
drug but not available in majority of  the DPLs. The study 
conducted by Sonwane et al. same shows that side effect, 
major drug interaction, precaution, contraindication, and 
warning were mentioned in only 31% which is also match 
with other studies.[8]

Of  100 DPLs, among 70 DPLs, majority of  reference 
are from journal articles (93%), but among them 40% of  
references from before 2010. Hence, recent data about 
product are not given. Moreover, catchy words such as “best 
one” and “the only” are not available in given references. 
DPLs are colorful and attractive, but the picture provided on 
it majority were not related with disease and promoted drug.

Table 1: WHO criteria for drug promotional 
literature
WHO criteria for drug promotional 
literature

Information available 
in DPL n=100 (%)

Active ingredient-generic name of drug 100 (100)
The brand names 100 (100)
Amount of active ingredients per dose 100 (100)
Other ingredients known to cause problems, 
i.e., adjuvant

5 (5)

Approved therapeutic uses 89 (89)
Dosage form or dosage schedule 100 (100)
Side effects 33 (33)
Drug interaction 11 (11)
Precautions, contraindications, and warnings 33 (33)
Name of manufacturer or distributor 93 (93)
Address of manufacturer or distributor 42 (42)
References to scientific literature appropriate 70 (70)

WHO: World Health Organization, DPLs: Drug promotional literatures

Figure 3: Distribution according to the number of drugs 
promoted in drug promotional literatures

Figure 4: References given in drug promotional literatures
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CONCLUSION

None	 of 	 the	Drug	 promotional	 literatures	 fulfilled	 all	
criteria of  WHO for drug promotion. Promotion mainly 
focuses on the positive aspect of  drug not the negative 
aspect such as side effects, contraindications, and drug 
interaction.
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ABSTRACT

Background: Pharmacovigilance program of India plays an important role for monitoring of adverse drug reaction (ADR) 
in patients. However, due to lack of knowledge about pharmacovigilance among health-care professionals, underreporting 
of ADR observed. Aims and Objectives: This study aims to involve, inspire, and encourage the nursing staff to report 
error – free adverse drug event that meets both the needs and legitimate expectations. Materials and Methods: A predesigned 
questionnaires based cross-sectional study conducted by the Department of Pharmacology among nursing staff working 
at tertiary care hospital. Participants were given pre-test and post-test with ADR form filling before and after educational 
Interventional lecture, respectively. For data analysis, Chi-square with yet correction was applied. Results: A total of 30 
nursing staff participants involved in questionnaires based study. An overall knowledge about pharmacovigilance ranging 
from 10% to 53% which was lower rang except knowledge about what is ADR was 83% in pre-test. Positive attitude 
toward pharmacovigilance also low ranges from 23% to 53%. Only 12% of participants were report the ADR. Majority of 
participant had obtained average score in ADR form filling. After educational intervention, improvement seen in knowledge, 
positive attitude and majority of participants fall under good score for ADR form filling. Conclusion: Improvement in 
knowledge and attitude was seen after educational intervention for pharmacovigilance among nurses.

KEY WORDS: Pharmacovigilance; Knowledge; Attitude; Practice; Nurses

INTRODUCTION

Pharmacovigilance, according to the World Health 
Organization, is defined as “the science and activities relating 
to the detection, assessment, understanding, and prevention 
of adverse effects or any other drug-related problems.”[1] 

Pharmacovigilance Programme of India (PvPI) initiated 
nationwide in July 2010 by Central Drugs Standard Control 
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Organization. IPC Ghaziabad is the national coordinating 
center for monitoring adverse drug reaction (ADR) in the 
country to safeguard public health. Majority of the health-
care professional are not aware about this development. 
Hence many times, they are not reporting or late reporting 
of ADR.[2]

Early reporting and rapid dissemination of information 
regarding ADRs are two important tasks in pharmacovigilance. 
Voluntary reporting of ADRs by health-care professional can 
make the above task easy. Reason for underreporting is lack 
of training and awareness of this issue like where to report and 
whom to report as is shown by the poor knowledge of the health-
care professionals, especially the nursing staff. Motivation and 
training of health-care professional toward pharmacovigilance 
will improve ADR reporting.[3,4]

National Journal of Physiology, Pharmacy and Pharmacology 
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MATERIALS AND METHODS

A questionnaire-based cross-sectional study conducted by 
the Department of Pharmacology in nursing staff working at 
Ananta Institute of Medical Sciences and Research Center, 
Rajsamand, Rajasthan. A total of 30 nursing staffs were 
involved. Questionnaires were pre-designed. Initially, pre-
knowledge, attitude, and practice (KAP) questionnaires were 
given to all nursing staff after that a one hour interventional 
lecture was given which includes detail about ADRs and 
PvPI. After completion of interventional lecture, a workshop 
for how to fill-up ADR form conducted. Initially, in 
workshop, one ADR patient case was given and then nursing 
staff fills the ADR form. After that, they taught about how 
to fill-up the ADR form. After completion of interventional 
lecture and workshop, post-KAP questionnaire and ADR 
form were given to participants. Pre-test and post-test data 
were analyzed using Chi-square test with yet correction from 
website quantpsy.org. ADR filling form analysis was done 
using Microsoft Excel 2013.

RESULTS

The KAP study on pharmacovigilance before and after 
interventional lecture and workshop was done on the nursing 
staff of this institute. In this present study, a total 30 nurses 
were participated and fill-up pre- and post-test questionnaires 
and ADR reporting form.

Assessment of Knowledge toward Pharmacovigilance 
Pre- and Post-test – Educational Intervention

Knowledge about the pharmacovigilance assessed using 
questionnaires listed in Table 1. Out of 30 participants, only 
16 (53%) heard about the pharmacovigilance. Only 8 (27%) 
participants know what is pharmacovigilance? (Correct 
definition of pharmacovigilance). Majority of participants 
25 (83%) know about the ADR. Only 15 (50%) know 
who can report the ADRs. Among all participants, only 
3 (10%) know about the location of national coordinator 
center of PvPI and only 8 (30%) know about the regulatory 
body of PvPI in India. About 12 (40%) participants know 
about the pharmacovigilance committee in this institute. 
After educational interventional lecture the knowledge of 
participants significantly increased and that was statistically 
significant (P < 0.5) [Table 1].

Assessment of Attitude toward Pharmacovigilance

Attitude toward pharmacovigilance is assessed by 
questionnaires listed in Table 2. Out of 30 participants, 
13 (43%) believe that ADR reporting is professional 
obligation. Only 8 (27%) participants believe in necessity 
of ADR reporting, but after educational interventional 
lecture, majority of participants 29 (97%) believe in 
necessity of ADR reporting. About half of the participants 
16 (53%) think that ADR reporting increase patient safety. 
Only 7 (23%) participants say that ADR monitoring center 

Table 1: Knowledge about pharmacovigilance pre- and post-test analysis
Knowledge questions Correct response P-value

Pre-test n=30, n (%) Post-test n=30, n (%)

Have you ever heard about the name pharmacovigilance program of India? 16 (53) 30 (100) <0.5

What is pharmacovigilance? 8 (27) 27 (90) <0.5

In general, what is ADR? 25 (83) 26 (87) <0.5

Health-care professional responsible for reporting ADR in a hospital is/are? 15 (50) 29 (97) <0.5

PvPI monitoring center (National Coordination Center) located at 3 (10) 26 (87) <0.5

Name the regulatory body of PvPI in India 9 (30) 25 (83) <0.5

Is any pharmacovigilance committee in your hospital/college? 12 (40) 29 (97) <0.5

ADR: Adverse drug reaction, PvPI: Pharmacovigilance Programme of India

Table 2: Attitude toward pharmacovigilance questionnaires based pre- and post-test analysis
Attitude questions Positive response (yes) P-value

Pre-test n=30, n (%) Post-test n=30, n (%)

Do you think ADR reporting is a professional obligation? 13 (43) 22 (73) <0.5

Do you think ADR reporting is necessary? 8 (27) 29 (97) <0.5

Do you think ADR reporting will increase patient safety? 16 (53) 27 (90) <0.5

What is your opinion about establishing ADR monitoring center in every hospital?
Should in every hospital
Not required in hospital

7 (23) 24 (80) <0.5

Do you think pharmacovigilance should be taught in detail to health-care 
professionals?

12 (40) 25 (83) < 0.5

ADR: Adverse drug reaction
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requires in every hospital. About 12 (40%) participants 
think that pharmacovigilance should be taught in detail to 
health-care professionals. Change in positive attitude toward 
pharmacovigilance seen after educational interventional 
lecture which was statistically significant (P < 0.5).

Assessment of Practice of Pharmacovigilance

Practice of pharmacovigilance assessed by questionnaires 
listed in Table 3. Out of 30 participants majority of 
participants 25 (83%) had seen ADRs, but only 5 (17%) 
participants report ADRs. Among all participants, majority 
of participants 18 (60%) give a reason for not reporting ADR 
was they were not knowing how to report an ADR.

ADR Reporting Form Filling

ADR reporting form filling was done by participant before 
and after workshop. Analysis of ADR form filling was done by 
total scoring from 20 marks. If obtained marks were between 
1 and 5, then it categorized poor scoring, 5–10 marks then 
average score, and 10–15 score then good score, and between 
15 and 20 marks then excellent score. Detail of analysis is 
given in Table 4. During pre-test, majoring of participants 
fall under average score 16 (80%) after workshop for ADR 
form filling majority of participants fall under good score 
14 (70%) [Table 4].

DISCUSSION

Lack of knowledge about the pharmacovigilance is one of 
the factors responsible for the underreporting of ADR.[5,6] 
Voluntary ADR reporting by health-care professional play 
a key role for success of pharmacovigilance.[7] Nursing 
practices mainly come under administration of the drug. The 
administration of medications to the patients is one of the 

most common routine procedures in the practice of nursing 
professionals. In this, the nurse assumes the important 
responsibility that aims to ensure patient safety through the 
safe and accurate administration of prescribed medication.[8]

Nurses having an important role in pharmacovigilance 
activities, particularly identifying ADR in patients and they 
are available round the clock with indoor patients. However, 
lack of knowledge about the pharmacovigilance and lack of 
external motivation by the institute to report ADR influence 
the underreporting by nursing professionals.[8,9] This study 
was planned for improvement in knowledge and attitude 
and practice for pharmacovigilance by nursing staff that will 
improve patient safety.

The present study shows that half of the participants 
have knowledge about who can report ADR, only 27% of 
participants know about what is pharmacovigilance and 
only 30% know about the regulatory body of PvPI in India, 
after educational interventional lecture, improvement in 
knowledge is seen 90% and 85%, respectively. A study 
conducted by Goel shows that only 30.6% of participants 
know about pharmacovigilance, 25% of participate know 
about regulatory body of pharmacovigilance program 
and after educational intervention improvement in 99% 
and 86%, respectively, seen which is comparable to our 
study.[10]

The present study shows that of 30 participants, 43% believe 
that ADR reporting is professional obligation. However, 
positive response improves to 73% after educational 
intervention. Only 27% of participants give positive 
attitude toward the necessity of ADR reporting, but after 
educational intervention, majority of participants (97%) 
give positive attitude for the same. A study by Goel shows 
comparable results for the same about 29.6% before and after 
educational intervention 97.9%, respectively.[10] About half 
of the participants (53%) think that ADR reporting increases 
patient safety which was change to positive attitude for 90% 
of participants for the same.

The present study seen that majority of participants (83%) 
seen ADR in clinical posting, but only few participant reports 
the ADR (12%), the result of the study conducted by Vural 
et al. shows that only 8% of nurses report the ADR which is 
comparable to our study.[11] Majority of participates give a 
reason for not reporting ADR was do not know how to report 
ADR.

The present study shows significant improvement in 
knowledge and attitude in post-test after educational 
intervention and also shows improvement in ADR form 
filling. KAP studies for pharmacovigilance concluded that 
nurses having lack of knowledge and poor practice regarding 
the pharmacovigilance so need of regular interventions like 
workshop about pharmacovigilance needed.[12,13]

Table 3: Analysis of practice for pharmacovigilance
Practice questions Pre-test (%)

Have you ever seen ADR during clinical posting? 26 (86)

Have you ever-reported ADR? 4 (12)

What is reason for not reporting?
(a)  Not aware about the presence of ADR monitoring 

center
(b) Did not know how to report ADR

12 (40)
18 (60)

ADR: Adverse drug reaction

Table 4: ADR form filling analysis
ADR reporting form score Pre-test (%) Post-test (%)

Poor score 5 (25) 1 (5)

Average score 16 (80) 5 (25)

Good score 7 (35) 14 (70)

Excellent score 2 (10) 10 (50)

ADR: Adverse drug reaction
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CONCLUSION

Improvement in knowledge and attitude after educational 
intervention of pharmacovigilance was seen among 
nurses. This indicated ADR training workshop, detail of 
pharmacovigilance during undergraduate course will be 
useful to improve KAP among nursing professionals which 
is helpful for patient safety through pharmacovigilance 
program.
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ABSTRACT

Background: Hypertension (HT) posing a major public health challenge to the universe in socioeconomic and 
epidemiological transition. Hyperuricemia in HT is coupled with augmented cardiovascular morbidity and mortality. It 
also predates the development of HT and suggests that it is not simply a consequence of HT per se. Increased urate level 
along with greater production of oxygen-free radical and augmented oxidative stress may contribute to progression of HT. 
Aims and Objectives: This study aims to assess the correlation between serum uric acid (SUA), serum malondialdehyde 
(S. MDA) level, and blood pressure in early essential HT. Materials and Methods: In this cross-sectional study, after 
applying inclusion and exclusion criteria, 200 subjects were divided into three groups: 50 subjects as control group, 75 
in prehypertensive group, and 75 in hypertensive group. SUA and S. MDA level were estimated in all subjects. Data 
were analyzed by appropriate statistical methods. Results: A significant and positive correlation was observed between 
SUA and S. MDA level in HT group. Both parameters were correlated positively and significantly with systolic blood 
pressure (SBP), but not with diastolic blood pressure (DBP) in hypertensive individuals. Conclusion: An elevated SUA 
level is predictive for the evolution of both HT and coronary artery disease. Hyperuricemia plays a role in the formation 
of free radicals and oxidative stress through increased lipid oxidation. Furthermore, positive correlation with SBP further 
established its potential role in the etiopathogenesis of essential HT.

KEY WORDS: Essential Hypertension; Hyperuricemia; Serum Malondialdehyde Level; Lipid Peroxidation; Oxidative Stress

INTRODUCTION

Essential hypertension (HT) is being increasingly 
documented as a part of a complex multifaceted disorder 
worldwide due to its high incidence and associated risks 
of renal and cardiovascular disease (CVD), for instance, 
stroke, myocardial infarction, and heart failure. The effective 
union between HT and hyperuricemia has been documented 
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for more than a century. Studies from the 1950s and 1960s 
demonstrated the incidence of hyperuricemia in hypertensive 
cases to be between 20 and 40%.[1] Later on, it was found 
that an increasing level of serum urate is an autonomous risk 
factor of HT.[2]

Raised serum uric acid (SUA) level is also associated with 
increased cardiovascular morbidity and mortality rate.[3] Its 
level is thoroughly controlled by the balance among uric 
acid production and excretion.[4] Urate is freely filtered in the 
glomerulus, reabsorbed, secreted, and then again reabsorbed 
in the proximal tubule. Essential HT may also be linked with 
hyperuricemia with normal renal functions.[5] Hyperuricemia 
(>5.5 mg/dl  [330 μmol/L]) was  detected  in  almost  90% of 
teenagers with primary HT, whereas uric acid levels were 
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significantly lower in controls and youth with any white coat 
or secondary HT.[6] The finding that uric acid levels were not 
lifted in secondary HT also cuts down the probability that the 
hyperuricemia resultants from HT.

There are abundant reports that oxidative stress is amplified 
in patients with HT. Further, the extreme production of 
reactive oxygen species (ROS) due to raised urate level, 
out stripping antioxidant defense mechanisms, has been 
involved in pathophysiological conditions that influence 
on the cardiovascular system.[7] Moreover, ROS react 
with membrane lipids to yield lipid hydroperoxide, a 
destructive process known as lipid peroxidation. Lipid 
hydroperoxide decomposes to build various products 
containing malondialdehyde. In the present study, serum 
malondialdehyde (S. MDA) was used as a biochemical 
marker for the assessment of lipid peroxidation.

The significance of both SUA and S. MDA level in the 
development of essential HT has not been thoroughly 
investigated, especially in Southern Rajasthan. Hence, this 
study has been designed to study the correlation between 
SUA, S. MDA level, and blood pressure among newly 
diagnosed essential HT.

MATERIALS AND METHODS

This cross-sectional case–control study was conducted among 
200 subjects in the Department of Physiology, Geetanjali 
Medical College and Hospital (GMCH), Udaipur. All the 
subjects were chosen randomly from medicine outpatient 
department, family members or attendants of established 
hypertensive patients, individual’s comings to hospital for 
health checkup, and healthy volunteers such as clinical and non-
clinical staff of a tertiary care hospital. This study was ethically 
approved by the institutional ethical committee of GMCH, 
Udaipur (Ref. No. GU/UCE/EC/2013/299 dated15/05/2013).

Inclusion Criteria

All the sex-matched subjects, aged between 20 and 50 years 
old were broadly divided into three groups:
•  50 participants with normal blood pressure (systolic blood 

pressure [SBP] = 90–119 mmHg and diastolic blood pressure 
[DBP] = 60–79 mmHg) were taken as control group

•  75 cases  of  prehypertension  (preHT)  (SBP  =  120–
139 mmHg and DBP = 80–89 mmHg) were taken as 
preHT group

•  75 cases  of  newly  diagnosed  cases  of  essential  HT 
(SBP = 140–159 mmHg and DBP = 90–99 mmHg) were 
taken as HT group.

Exclusion Criteria

The subjects suffering with gout, diabetes mellitus, gestational 
HT, and/or secondary HT caused by renal disorders, metabolic 

disorders, fluid volume disturbances, endocrinal disorders, 
etc., were excluded from the study groups. Smokers, alcohol 
consumers, and patients on medication for HT were also 
excluded from the study. After diagnosis, a written informed 
voluntary consent was taken from all the participants after 
explaining their participation in the study in their local 
language. All the data from three groups were collected in the 
detailed pro forma along with required physical examination. 
For biochemical analysis, blood sample (5 ml) was drawn 
after an overnight fasting (12 h) by venous puncture and 
serum was separated by centrifugation at 3000 rpm for 
10 min. SUA level and S. MDA were estimated using 
commercially available reagents or kits.[8,9]

Statistical Analysis

The data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) version 16. Significance testing of 
difference for mean of three groups was done by analysis of 
variance test (ANOVA). P < 0.05 was used to establish statistical 
significance. The correlation between different parameters was 
assessed by Pearson coefficient of correlation test.

RESULTS

Figures 1 and 2 showing that the difference in mean of SUA 
level and S. MDA level between control, preHT, and HT group 
was highly significant (P < 0.0001). Table 1 shows that SUA 
level was significantly and positively correlated with SBP 
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Figure 1: Comparison of mean serum uric acid level among 
different groups (*significant with P < 0.001)

Table 1: Correlation of serum uric acid levels with various 
parameters

Parameters Control group Hypertension 
group

r value P value r value P value

SBP −0.234 NS +0.478 <0.001

DBP −0.230 NS +0.202 NS

S. MDA +0.236 NS +0.574 <0.001

S. MDA: Serum malondialdehyde, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure
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(r = +0.478, P < 0.001) and S. MDA (r = +0.574, P < 0.001), 
whereas no significant correlation was found with DBP 
(P > 0.05). Figures 3-5 showed that S. MDA was significantly 
and positively correlated with SBP (r = +0.486, P < 0.001) 
and SUA (r = +0.574, P < 0.001), whereas no significant 
correlation was found between S. MDA and DBP (P > 0.05).

DISCUSSION

In this study, we found that the mean of SUA level and 
S. MDA level in hypertensive group was significantly higher 
as compared to prehypertensive and controls (P < 0.001). The 
increased trend in mean SUA level was observed from control 
to prehypertensive and prehypertensive to hypertensive cases 
[Figures 1 and 2]. Results also showed that SUA and S. MDA 
were significantly and positively correlated with each other 
and SBP (P < 0.001), whereas no significant correlation was 
observed with DBP (P > 0.05) for the same.

Masuo et al. assessed the linear relationship of SUA and SBP 
and showed an average raise of 23 mmHg per 1 mg/dl increase 
in SUA within non-obese young men.[10] Another study 
on 125 children (age group 6–18 years) with essential HT 
proved the association of SUA with SBP (r = 0.80) and DBP 
(r = 0.66).[6] In support to our study, Acharya and Mishra found 
that S. MDA level was significantly and positively correlated 

with SBP (r = +0.364, P < 0.01) and SUA level (r = +0.289, 
P < 0.05). They found no significant correlation between 
S. MDA and DBP.[11] Amirkhizi et al. assessed the oxidative 
stress marker related to atherosclerosis in prehypertensive 
women. Regarding MDA level, they attained that MDA was 
positively correlated with both SBP (r = +0.24, P < 0.001) and 
DBP (r = +0.18, P < 0.001).[12] Ouppatham et al. examined 
the relationship of hyperuricemia and blood pressure in the 
Thai army population and observed a significant and positive 
correlation between both SUA levels and SBP (r = 0.186, 
P < 0.001) and same with DBP (r = 0.255, P < 0.001).[13] 
However, Teng et al. described a contrary result, wherein uric 
acid was associated with the risk of HT in the elderly.[14]

Hyperuricemia is commonly experienced with essential HT, 
even untreated HT. Studies in animal models proposed that 
hyperuricemia may be predominantly important in early 
HT[15] and likewise studies in humans illustrated that the 
strongest relationship of hyperuricemia is with premature 
HT such as discovered in adolescents.[6] Contrary to these 
findings, a number of studies have recommended that the 
association between elevated SUA and cardiovascular risk 
does not carry on after rectifying for other risk factors.

Experimental studies provide a credible physiologic 
mechanism by which increases in SUA might cause HT. Uric 
acid enters vascular smooth muscle cells, where it stimulates 
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Figure 3: Correlation between serum uric acid levels and serum 
malondialdehyde levels (*significant with P < 0.001)
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Figure 2: Comparison of mean serum malondialdehyde level 
among different groups (*significant with P < 0.001)
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Figure 5: Correlation between serum malondialdehyde levels and 
diastolic blood pressure (*significant with P < 0.001)
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mitogen-activated protein kinases, cyclooxygenase-2, and 
platelet-derived growth factor to stimulate vascular smooth 
muscle proliferation and preglomerular arteriolopathy.[15,16] 
Increased SUA further causes an increase in juxtaglomerular 
renin production and a decrease in macula densa neuronal 
nitric oxide (NO) synthase expression, leading to 
renal vasoconstriction and probably increasing blood 
pressure.[17] If renal vasoconstriction persistent, it may impart 
to arteriosclerosis and the exploitation of salt-sensitive HT, 
even if the hyperuricemia is rectified.

In addition, SUA plays a role in the formation of free 
radicals and may elucidate the link between hyperuricemia 
and HT.[18] Augmented intracellular uric acid may accelerate 
oxidative stress directly by raising NADPH oxidase linked 
ROS or generated by stimulation of xanthine oxidase during 
the generation of uric acid as well. Oxidative stress may 
contribute to the generation and/or development of HT through 
a number of probable mechanisms included (a) curbing of the 
vasodilator NO by ROS such as superoxide, (b) production of 
vasoconstrictor lipid peroxidation products, (c) diminution of 
tetra hydrobiopterin (BH4), an important NO synthase cofactor, 
(d) structural and functional changes within the vasculature.[19]

Experimentally, by means of which, hyperuricemia results in 
HT are by way of oxidative stress, endothelial dysfunction, 
and activation of the renin angiotensin system. The net effect 
is to provoke renal and systemic vasoconstriction and the 
progression of HT. Increase in SUA has been demonstrated 
as an earlier marker of HT, which occurs even before the 
modification in serum creatinine.[18]

Limitations

As the present study is hospital-based case–control study, 
so to establish these results to the population of Southern 
Rajasthan, large sample size should be taken.

CONCLUSION

From the above discussion, it can be concluded that increased 
serum MDA in hypertensive indicates an association between 
increased oxidative stress and HT. SUA through lipid 
peroxidation might be processing toward the etiopathogenesis 
of essential HT even in its former stages, and its serum level 
may be a modifiable factor for progression of the disease. 
Measuring these biomarkers in clinical practice may identify 
high-risk individuals. Further, the maintenance of the oxidative 
balance and SUA in hypertensive patients would be helpful in 
preventing the CVD and other diseases associated with HT.
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Abstract 

According to WHO estimates, 16.7 million people around the globe die of cardiovascular disease each year. Economic 

transition, urbanization, industrialization and globalization bring about life style changes that promote heart disease. High 

blood pressure, high cholesterol and obesity are likely to become more prevalent in developing countries. Increased energy 

intake and sedentary lifestyle are also responsible for heart disease. The presence of one or more cardiovascular risk factors 

like high levels of TC, LDL, TG, glucose, insulin, BMI and a decreased HDL have been found to increase the progression of 

prehypertension to hypertension. Prehypertension increases the risk of MI and CAD. The present study was   undertaken to 

know serum lipid profile changes in reproductive and postmenopausal women. Total 60 Subjects of age group 20-45years 

(reproductive), 46-60years (postmenopausal) female volunteered for our study. During the study period, BMI, Lipid profile, 

parameters were recorded in all the subjects. In BMI, TC, LDL, VLDL, TG, is gradually increased, HDL is gradually decreased 

from reproductive age women to post menopausal women. Dyslipidemia occurs due to multifactorial reasons like physical 

activity, life style, diet, smoking, alcohol consumption, ethnicity and genetic makeup. Post-menopausal women are at 

increased risk of developing cardiovascular disease due to change in the lipid pattern and loss of cardioprotective effect of 

estrogen. Predicting the factors affecting the lipid profile in post-menopausal women, adopting strategies to control these 

mechanisms by modifying the relative risk factors during menopausal transition may improve the cardiovascular risk profile 

in these women. 

Keyword:  Lipid profile, Menopause, Reproductive age group. 

 

Introduction: 

Menopause is the cessation of menstrual cycle in 
women. It represents a transitional phase in the 
natural biological woman’s age, a natural event that 
marks the end of the reproductive years of women in 
terms of the menstrual cycle permanently stopped 
and the resulting stop ovarian function in females [1]. 
Most of the women at this stage suffer from a variety 
of symptoms due to hormonal changes and these 
symptoms are possible to be severe and frequent, 
some women have more severe symptoms and 
others do not suffer from any symptoms at all [2]. 
Menopause is an oestrogen deficient state 
characterised by permanent amenorrhoea lasting for 
a period of 1 year due to the cessation of ovarian 
functions.[3] There is considerable variation in the 

level of estrogen in postmenopausal women occurs 
during the early postmenopausal years because of 
continued secretion of estradiol from the ovary and 
conversion of androstenedione to estrone in fat 
tissue.[4] In young women, where oestrogen 
production is high, serum lipids are normal but after 
menopause, lipid levels are increased resulting in 
increased incidence of coronary heart diseases. This 
shows the possible relationship among oestrogen, 
normal lipid profile and atherosclerosis and the 
relative immunity to coronary artery diseases 
(CAD).[5] Natural menopause confers a 3 fold 
increase in CAD risk and postmenopausal women 
account for > 30% of the female population at risk for 
CAD in India.[6,7]. Circulating Serum Cholesterol, Low 
Cholesterol (LDL-C) and Serum Triglycerides are major 
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risk factors of this disease. The incidence of 
cardiovascular disease after menopause may partly 
be due to changes in the plasma lipid level that 
occurs following menopause.(8,9) The modification of 
profile may be important both in the prevention and 
control of coronary heart disease(10) . Estrogen leads 
to the increased risk of cardiovascular diseases after 
menopause, as evidenced by reduction in the 
cardiovascular diseases after hormone replacement 
therapy. Estrogen replacement therapy, through an 
effect on the blood vessel wall and on serum lipids, 
also appears to stabilize existing atherosclerotic 
plaques. Antithrombotic therapy, exercise and 
smoking cessation also contribute to reduced risk of 
cardiovascular disease in older women(11). In order 
to contribute to the better understanding of lipid 
profile status in postmenopausal women, the present 
study was conducted to estimate the serum levels of 
total cholesterol (TC), triglyceride (TG),high density 
lipoprotein cholesterol (HDL-C), low density 
lipoprotein cholesterol (LDL-C), very low density 
lipoprotein cholesterol (VLDL-C), and atherogenic 
index and compare it with premenopausal women. 

Material and Methods: 

The present study was undertaken to know serum 
lipid profile changes in reproductive and 
postmenopausal women. Healthy subjects with no 
evidence of metabolic or endocrinal abnormalities, 
hypertension or coronary heart disease were selected 
randomly for reproductive and post menopausal age 
group consisting of 30 subjects in each group .Total 
60 Subjects of age group 20-45years (reproductive), 
46-60 years (postmenopausal) female volunteered 
for our study. During the study period, 
anthropometric, biochemical dietary intake and 
physical activity and parameters were recorded in all 
the subjects.  

Study Design  

Study groups includes 

Group-1: 30 Reproductive age women  

Group-2: 30 Postmenopausal women 

Inclusion Criteria:  

Suitable subjects, who accept to take part in this 
research,  

Subjects with no history of any chronic disorder, 

Reproductive age women with a history of regular 
menstrual cycle. 

Exclusion Criteria  

The following subjects are excluded from the study:  

Smokers, Alcoholics,Obese individuals those who are 
on exogenous hormone replacement  therapy or lipid 
lowering drugs 

Subjects with the following chronic disorders are also 
excluded:  

- Cardiovascular disease and hypertension, 

- Diabetes mellitus, • 

- Hepatic, thyroid, renal, and gall bladder diseases 

Measurement of biochemical parameters: 

Venous blood samples (5 ml) were collected from 60 
subjects after an overnight fast for determination 
serum lipid profile. The serum was separated within 2 
hours of blood collection using a centrifuge at 1000 
rpm for about 20 minutes at room temperature. 
Estimation of Total cholesterol (TC) ,Triglycerides(TG) 
and (High densitylipoprotein)HDL was carried out 
using enzymatic method. Low density lipoprotein 
(LDL), VLDL were also estimated. BMI was calculated 
(measured as weight in kilograms divided by square 
of height in meters). Lipid profile was compared in 2 
groups. The data collected in this study was analyzed 
statistically by computing the descriptive statistics viz 
.mean, standard deviation, The ‘P’ value ≤ 0.05 was 
considered as statistically significant. 

Results:

 

Table 1: Shows the mean, standard deviation, for age difference in 2 age groups. 

Age Reproductive age group 
( 20-45 years ) 
n=30 

Post menopausal age group 
(46-60) 
n=30 

Mean 33.24 54.33 

Standard Deviation 6.90 2.27 
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Table 2: shows values of Lipid profile parameters in Reproductive age group and Post menopausal age group 
                                                                                                                                                                                                                                                         

Parameters  Post menopausal age group 
(46-60 years) n=30 

Reproductive age group 
( 20-45 years ) n=30 

P value 

 Mean SD Mean SD  

BMI 25.74 2.88 23.11 2.64 0.0005095    

TC  mg% 206.53 59.84 170.3 36.34 0.0063077   

HDL mg% 43.13 6.49 55.33 41.27 0.1151860   

LDL mg% 124.43 70.24 102.63 27.48 0.1188853    

VLDL mg% 35.6 10.65 25.5 6.94 < 0.00001  

TG mg% 162.76 68.01 129 33.98 0.0180973    
 

In both groups from reproductive to post menopausal 
women BMI, TC, LDL, VLDL, TG, is gradually increased. 
HDL is gradually decreased from reproductive to post 
menopausal women, it is statistically significant. 

Discussion  

In the present study there was a significant difference 
in BMI, TC, LDL, HDL, VLDL ,TG, Diet, physical activity 
with significant p value of <0.05 Estrogen has a 
beneficial effect on lipid metabolism .Estrogen 
reduces the degradation of HDL by inhibiting the 
enzymatic action of lipoprotein lipase. So in the 
presence of estrogen there will be more amount of 
HDL in the reproductive women. Ovaries are the only 
source for estrogen in the women and these ovaries 
become inactivated and the source of estrogen is 
reduced in the postmenopausal women. So the 
postmenopausal women have more degradation of 
HDL when compare to reproductive women so the 
HDL levels are decreased in the post menopausal 
women. Post menopausal women had higher had 
higher TC, and lower HDL levels. Goswami K and 
Bandyopadhyay A showed that HDL cholesterol was 
significantly decreased in post menopausal women 
and significant rise in TC and LDL –cholesterol[12]. 
Gandhi BM showed Triglycerides in plasma increased 
with age [13]. Bonithon-kopp concluded that total 
cholesterol and LDL cholesterol significantly increased 
in postmenopausal women[14]. Nerbrand et al, smiti 
nanda et al suggested that loss of endogenous sex 
steroids contribute substantially to increased 
atherogenic lipid profile[15]. Bhagya et al concluded 
that total cholesterol increases significantly with age 
and the significant rise in LDL is mainly due to 
hormonal levels in post menopausal women[16]. Our 
study group being otherwise normal subjects 
.Assessing the presence of major CVD risk factors in 
women of particular importance, since it would allow 
us to promptly identify persons at high risk for 
development of clinical CVD later in life. We 
concluded the presence of normal lipid profiles and 

Cardio protective HDL is normally higher in 
prepubertal females. Lower levels of HDL increases 
CVD risk. This can be attributed mainly to sedentary 
life style, stress and dietary habits this is seen in post 
menopausal women. 

Conclusion: 

 From our study it is evident that the mean values of 
total Cholesterol, LDL were higher and HDL was lower 
in menopausal women due to estrogen deficiency 
when compared with reproductive age group  
women. Dyslipidemia occurs due to multifactorial 
reasons like physical activity, life style, diet, smoking, 
alcohol consumption, ethnicity and genetic makeup. 
So further extensive studies with importance to the 
duration following menopause need to be done to 
understand the underlying mechanism 
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Abstract 

According to WHO estimates, 16.7 million people around the globe die of cardiovascular disease each year. Economic 

transition, urbanization, industrialization and globalization bring about life style changes that promote heart disease. High 

blood pressure, high cholesterol and obesity are likely to become more prevalent in developing countries. Increased energy 

intake and sedentary lifestyle are also responsible for heart disease. The presence of one or more cardiovascular risk factors 

like high levels of TC, LDL, TG, glucose, insulin, BMI and a decreased HDL have been found to increase the progression of 

prehypertension to hypertension. Prehypertension increases the risk of MI and CAD. The present study was   undertaken to 

know serum lipid profile changes in reproductive and postmenopausal women. Total 60 Subjects of age group 20-45years 

(reproductive), 46-60years (postmenopausal) female volunteered for our study. During the study period, BMI, Lipid profile, 

parameters were recorded in all the subjects. In BMI, TC, LDL, VLDL, TG, is gradually increased, HDL is gradually decreased 

from reproductive age women to post menopausal women. Dyslipidemia occurs due to multifactorial reasons like physical 

activity, life style, diet, smoking, alcohol consumption, ethnicity and genetic makeup. Post-menopausal women are at 

increased risk of developing cardiovascular disease due to change in the lipid pattern and loss of cardioprotective effect of 

estrogen. Predicting the factors affecting the lipid profile in post-menopausal women, adopting strategies to control these 

mechanisms by modifying the relative risk factors during menopausal transition may improve the cardiovascular risk profile 

in these women. 

Keyword:  Lipid profile, Menopause, Reproductive age group. 

 

Introduction: 

Menopause is the cessation of menstrual cycle in 
women. It represents a transitional phase in the 
natural biological woman’s age, a natural event that 
marks the end of the reproductive years of women in 
terms of the menstrual cycle permanently stopped 
and the resulting stop ovarian function in females [1]. 
Most of the women at this stage suffer from a variety 
of symptoms due to hormonal changes and these 
symptoms are possible to be severe and frequent, 
some women have more severe symptoms and 
others do not suffer from any symptoms at all [2]. 
Menopause is an oestrogen deficient state 
characterised by permanent amenorrhoea lasting for 
a period of 1 year due to the cessation of ovarian 
functions.[3] There is considerable variation in the 

level of estrogen in postmenopausal women occurs 
during the early postmenopausal years because of 
continued secretion of estradiol from the ovary and 
conversion of androstenedione to estrone in fat 
tissue.[4] In young women, where oestrogen 
production is high, serum lipids are normal but after 
menopause, lipid levels are increased resulting in 
increased incidence of coronary heart diseases. This 
shows the possible relationship among oestrogen, 
normal lipid profile and atherosclerosis and the 
relative immunity to coronary artery diseases 
(CAD).[5] Natural menopause confers a 3 fold 
increase in CAD risk and postmenopausal women 
account for > 30% of the female population at risk for 
CAD in India.[6,7]. Circulating Serum Cholesterol, Low 
Cholesterol (LDL-C) and Serum Triglycerides are major 
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risk factors of this disease. The incidence of 
cardiovascular disease after menopause may partly 
be due to changes in the plasma lipid level that 
occurs following menopause.(8,9) The modification of 
profile may be important both in the prevention and 
control of coronary heart disease(10) . Estrogen leads 
to the increased risk of cardiovascular diseases after 
menopause, as evidenced by reduction in the 
cardiovascular diseases after hormone replacement 
therapy. Estrogen replacement therapy, through an 
effect on the blood vessel wall and on serum lipids, 
also appears to stabilize existing atherosclerotic 
plaques. Antithrombotic therapy, exercise and 
smoking cessation also contribute to reduced risk of 
cardiovascular disease in older women(11). In order 
to contribute to the better understanding of lipid 
profile status in postmenopausal women, the present 
study was conducted to estimate the serum levels of 
total cholesterol (TC), triglyceride (TG),high density 
lipoprotein cholesterol (HDL-C), low density 
lipoprotein cholesterol (LDL-C), very low density 
lipoprotein cholesterol (VLDL-C), and atherogenic 
index and compare it with premenopausal women. 

Material and Methods: 

The present study was undertaken to know serum 
lipid profile changes in reproductive and 
postmenopausal women. Healthy subjects with no 
evidence of metabolic or endocrinal abnormalities, 
hypertension or coronary heart disease were selected 
randomly for reproductive and post menopausal age 
group consisting of 30 subjects in each group .Total 
60 Subjects of age group 20-45years (reproductive), 
46-60 years (postmenopausal) female volunteered 
for our study. During the study period, 
anthropometric, biochemical dietary intake and 
physical activity and parameters were recorded in all 
the subjects.  

Study Design  

Study groups includes 

Group-1: 30 Reproductive age women  

Group-2: 30 Postmenopausal women 

Inclusion Criteria:  

Suitable subjects, who accept to take part in this 
research,  

Subjects with no history of any chronic disorder, 

Reproductive age women with a history of regular 
menstrual cycle. 

Exclusion Criteria  

The following subjects are excluded from the study:  

Smokers, Alcoholics,Obese individuals those who are 
on exogenous hormone replacement  therapy or lipid 
lowering drugs 

Subjects with the following chronic disorders are also 
excluded:  

- Cardiovascular disease and hypertension, 

- Diabetes mellitus, • 

- Hepatic, thyroid, renal, and gall bladder diseases 

Measurement of biochemical parameters: 

Venous blood samples (5 ml) were collected from 60 
subjects after an overnight fast for determination 
serum lipid profile. The serum was separated within 2 
hours of blood collection using a centrifuge at 1000 
rpm for about 20 minutes at room temperature. 
Estimation of Total cholesterol (TC) ,Triglycerides(TG) 
and (High densitylipoprotein)HDL was carried out 
using enzymatic method. Low density lipoprotein 
(LDL), VLDL were also estimated. BMI was calculated 
(measured as weight in kilograms divided by square 
of height in meters). Lipid profile was compared in 2 
groups. The data collected in this study was analyzed 
statistically by computing the descriptive statistics viz 
.mean, standard deviation, The ‘P’ value ≤ 0.05 was 
considered as statistically significant. 

Results:

 

Table 1: Shows the mean, standard deviation, for age difference in 2 age groups. 

Age Reproductive age group 
( 20-45 years ) 
n=30 

Post menopausal age group 
(46-60) 
n=30 

Mean 33.24 54.33 

Standard Deviation 6.90 2.27 
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Table 2: shows values of Lipid profile parameters in Reproductive age group and Post menopausal age group 
                                                                                                                                                                                                                                                         

Parameters  Post menopausal age group 
(46-60 years) n=30 

Reproductive age group 
( 20-45 years ) n=30 

P value 

 Mean SD Mean SD  

BMI 25.74 2.88 23.11 2.64 0.0005095    

TC  mg% 206.53 59.84 170.3 36.34 0.0063077   

HDL mg% 43.13 6.49 55.33 41.27 0.1151860   

LDL mg% 124.43 70.24 102.63 27.48 0.1188853    

VLDL mg% 35.6 10.65 25.5 6.94 < 0.00001  

TG mg% 162.76 68.01 129 33.98 0.0180973    
 

In both groups from reproductive to post menopausal 
women BMI, TC, LDL, VLDL, TG, is gradually increased. 
HDL is gradually decreased from reproductive to post 
menopausal women, it is statistically significant. 

Discussion  

In the present study there was a significant difference 
in BMI, TC, LDL, HDL, VLDL ,TG, Diet, physical activity 
with significant p value of <0.05 Estrogen has a 
beneficial effect on lipid metabolism .Estrogen 
reduces the degradation of HDL by inhibiting the 
enzymatic action of lipoprotein lipase. So in the 
presence of estrogen there will be more amount of 
HDL in the reproductive women. Ovaries are the only 
source for estrogen in the women and these ovaries 
become inactivated and the source of estrogen is 
reduced in the postmenopausal women. So the 
postmenopausal women have more degradation of 
HDL when compare to reproductive women so the 
HDL levels are decreased in the post menopausal 
women. Post menopausal women had higher had 
higher TC, and lower HDL levels. Goswami K and 
Bandyopadhyay A showed that HDL cholesterol was 
significantly decreased in post menopausal women 
and significant rise in TC and LDL –cholesterol[12]. 
Gandhi BM showed Triglycerides in plasma increased 
with age [13]. Bonithon-kopp concluded that total 
cholesterol and LDL cholesterol significantly increased 
in postmenopausal women[14]. Nerbrand et al, smiti 
nanda et al suggested that loss of endogenous sex 
steroids contribute substantially to increased 
atherogenic lipid profile[15]. Bhagya et al concluded 
that total cholesterol increases significantly with age 
and the significant rise in LDL is mainly due to 
hormonal levels in post menopausal women[16]. Our 
study group being otherwise normal subjects 
.Assessing the presence of major CVD risk factors in 
women of particular importance, since it would allow 
us to promptly identify persons at high risk for 
development of clinical CVD later in life. We 
concluded the presence of normal lipid profiles and 

Cardio protective HDL is normally higher in 
prepubertal females. Lower levels of HDL increases 
CVD risk. This can be attributed mainly to sedentary 
life style, stress and dietary habits this is seen in post 
menopausal women. 

Conclusion: 

 From our study it is evident that the mean values of 
total Cholesterol, LDL were higher and HDL was lower 
in menopausal women due to estrogen deficiency 
when compared with reproductive age group  
women. Dyslipidemia occurs due to multifactorial 
reasons like physical activity, life style, diet, smoking, 
alcohol consumption, ethnicity and genetic makeup. 
So further extensive studies with importance to the 
duration following menopause need to be done to 
understand the underlying mechanism 
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Abstract 

Context: Alcohol consumption has been steadily increasing all over world, especially in 
India. Alcohol can cause physical, mental and social effects which is determined by quantity 
and pattern of alcohol drinking.  
Aim: Present study was conducted to observe alterations in the biochemical and 
haematological parameters in heavy alcohol consumers. 
Subjects  and  Method: 40 young males of 20-40 years age with history of daily alcohol 
consumption for past one to five years duration were included in study .Estimation of the 
biochemical and haematological parameters were carried out in study and control subjects. 
Statistical Analysis: Analysis of the haematological and biochemical parameters data of the 
study subjects and controls was done by using student t test   
 Results: Lipid profile parameters were not altered in study subjects .Liver enzymes AST and 
ALT were significantly elevated in alcoholic subjects. Hemoglobin and platelets was lower in 
alcoholic subjects. Mean corpuscular volume was significantly higher in alcoholics. 
Conclusion: These alterations of liver enzymes and haematological parameters in alcoholics 
can be used as early indicator of alcohol abuse and person can be motivated to stop alcohol 
consumption. 
Key words: Alcoholics, Lipid profile, Liver enzymes, Hemoglobin 
 

Introduction 
Alcohol is not often thought as a drug largely because its use is common for both religious 
and social purposes in most parts of world. However , it is a drug and of all the drugs , 
alcohol is the only drug whose self induced intoxication is socially acceptable. Compulsive 
drinking in excess has become modern society’s  one of the most serious problems 1 . Alcohol 
has been widely consumed through ages because of its perceived benefits as a social lubricant 
and for relaxation , mood alteration and sensory pleasure . But long term consumption of 
large amount is harmful leading to addiction and fatal or non fatal injuries . Alcoholism is a 
worldwide social and medical problem . Over the past 30-40 years , alcohol consumption has 
increased in quantity and frequency 2 . The age at which people start drinking has also 
declined. Consumption of alcohol in young people has created concern as alcoholism may 
run a greater risk of alcoholic problems in later life 3 .All organs can be damaged due to 
direct effects of alcohol, especially the digestive and nervous systems . At the level of 
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digestive system , alcohol causes gastrointestinal problems , cirrhosis of liver , pancreatitis 
and cancer of mouth , pharynx  and oesophagus . At level of nervous system it causes 
problems with  reflexes  , vision , equilibrium of the body , lesions of nerves 4 . Alcohol has 
numerous adverse effects on various types of blood cells and their functions 5. Other effects 
include loss of appetite, vitamin deficiency , infection , sexual impotence and menstrual 
irregularities. The diagnosis occurs when the adverse effects are already obvious and 
recognizable6. Effective and low cost methods are now available for identification and 
treatment of  alcohol addiction at an early stage . They include various haematological and 
biochemical parameters. Some of the commonly studies parameters are  Aspartate  amino 
transferase (AST), Alanine amino transferase  (ALT) , Alkaline Phosphatase, and 
haemoglobin (Hb%) ,  Mean corpuscular volume  ( MCV) , Mean corpuscular Haemoglobin 
(MCH) . Combination of one or more of these markers has been reported to give better 
sensitivity and diagnostic accuracy characterizing the early events leading to alcoholic 
disease at later stage. Earlier studies have shown the once the alcohol consumption is stopped 
at earlier stage, the alteration are reversed, thus altering the pathway of morbidity and 
mortality and ensure a disease free life to the individual. 
The present study was done to identify the alteration in serum lipid profile, liver enzymes ( 
AST, ALT ) and haematological parameters like  haemoglobin (Hb%) Mean corpuscular 
volume  ( MCV) , Mean corpuscular Haemoglobin (MCH) , platelet counts in asymptomatic 
young alcoholic individuals of 20-40 years age group, which were considered as a heavy 
drinkers with history of consumption of alcohol for  one to five years. 
 

Material and methods: 
This case control study was conducted in November 2019 to  February 2020 . The study was 
done by obtaining blood and serum samples from study and control subjects . The samples 
were drawn in morning under aseptic precautions after over night fast . The study group 
consisted of 40 subjects and 40 control subjects . They were selected on the basis of 
following inclusion and exclusion criteria. 
 

Inclusion criteria: 
Male subjects aged 20-40 years with history of heavy alcohol consumption for duration of 
one to five  years . 
 

Exclusion criteria :  
Person with following disorders were not included in study. 
• Hypertension 
• Diabetes mellitus 
• Malignant condition 
• Cardiovascular and respiratory disorders 
• Individual on medication 
• Smokers 
Collection of blood samples , which is invasive procedure and need overnight fasting was 
explained to the subjects in detail. Subjects unconditionally gave consent to participate in 
study. The study complied with the Declaration of Helsinki and protocol was approved by the 
institution review board. 
 

Method of collection of data. 
• A questionnaire was given to the subjects and controls to elicit the details of alcohol 
consumption , history of past or present illness 7 . 
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• The average number of alcohol drinks consumed per mouth was asked .Daily 
consumption of  six or more drinks (> 90 ml daily) was defined as heavy drinker 8 . 
• Height and weight was recorded . Body mass index was calculated. 
• Vital parameters like pulse rate , Blood pressure was recorded .Detail examination of 
cardiovascular , Respiratory system , Abdomen and Central nervous system was done. 
• Under aseptic precautions 4 ml of blood was drawn from anterior cubital vein .2ml was 
taken in EDTA bulb for estimation of Haematological parameters and 2 ml was taken in a 
plain bulb for estimation of lipid profile and liver enzymes in blood . 
• Serum lipid profile and liver enzymes were estimated by using Biochemistry Analyzer. 
• Haematological parameters were measured by using Automated hematology Analyzer. 
• Following parameters were studied . 
1) Lipid profile -  Total cholesterol (TC) ,High density lipoprotein cholesterol (HDL-C) ,low 
density lipoprotein cholesterol (LDL-C) , Very low density lipoprotein cholesterol (VLDL-
C),  and Triglycerides TL. 
2) Liver enzymes -  Aspartate  amino transferase (AST) , Alanine amino transferase  (ALT) , 
Alkaline Phosphatase . 
3) Haematological parameters like haemoglobin ( Hb %) , Mean corpuscular volume  
 ( MCV) , Mean corpuscular Haemoglobin (MCH) , platelet counts 
 

Statistical Analysis :  
Analysis of the haematological and biochemical parameters data of the study subjects and 
controls was done by using student  t  test  9,10  .  p value was calculated ,         p< 0.05 was 
considered significant and p < 0.01 was considered highly significant , > 0.05 was considered  
not significant . 
 

Results : 
The results obtained were expressed as Mean ± Standard deviation . p value was calculated 
Anthropometric data 
The table 1 shows anthropometric data of the study subjects and controls . There was no 
significant difference in Age , Weight , Height , BMI between study and control groups.  
 

Table 1 : Anthropometric data of control and study subjects . 
Anthropometric Parameters Control subjects 

Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
n = 40 

P value Significance 

Age (Years) 30.8 ± 2.8 31.48 ± 3.22 > 0.05 Not Significant 
Weight (Kg) 60 ± 7.23 63.36 ± 4.24 > 0.05 Not Significant 
Height (Cm) 165.3 ± 7.2 163.4 ± 5.82 > 0.05 Not Significant 
BMI (Kg/ m2) 22.82 ± 2.54 23.24 ± 2.24 > 0.05 Not Significant 
 

Vital data  
 
Resting pulse rate :  

The Mean ± SD of pulse rate at rest in control was 76.24 ± 3.26 beats / minute and in study 
subject was 72 ± 4.32 beats / minute .There was no significant difference in the resting pulse 
rate between the two  groups. 
 

Blood Pressure : 
The Mean ± SD systolic blood pressure at rest in controls was 122.24 ± 4.26 mm Hg and 
124.42 ± 6.18 mm Hg in study subjects . 
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The Mean ± SD diastolic blood pressure was 78.62 ± 4.24 mm Hg in control and 76.34 ±3.82 
mm Hg in study subjects. 
There was no significant difference in Blood Pressure between study and control group. 
 

Lipid Profile :  
The lipid profile data of study and controls are shown in Table 2. 

 
Table 2:  Lipid profile data of control and study subjects . 

Parameters of 
Lipid Profile 
(mg/dl ) 

Control subjects 
Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
(n = 40) 

P value Significance 

Total cholesterol 210 ± 36.24 218.18 ± 32.46 > 0.05 Not Significant 
HDL- 
cholesterol 

42.46 ± 6.48 40.24 ± 8.21 > 0.05 Not Significant 

LDL- 
cholesterol 

140.18 ± 32.78 138.24 ± 30.68 > 0.05 Not Significant 

VLDL- 
cholesterol 

26.82 ± 10.26 27.76 ± 11.34 > 0.05 Not Significant 

Triglycerides 148.72 ± 48.26 150.36 ± 44.34 > 0.05 Not Significant 
There was no significant difference between the serum lipid profile parameters between study 
and control subjects.  
 

Liver enzymes : 
The data of liver enzymes of study and controls are shown in table 3. 

 
Table 3: Liver Enzymes  data of control and study subjects 

Liver enzymes 
(IU/L) 

Control subjects 
Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
(n = 40) 

P value Significance 

AST 21.38 ± 6.72 34.42 ± 7.26 <0.01 Highly Significant 
ALT 16.84 ± 8.03 25.76 ± 9.34 <0.05 Significant 
Alkaline Phosphatase 62.76 ± 11.42 60.82 ± 9.34 >0.05 Not Significant 
AST levels were more in alcoholic subjects as compared to control subjects and this 
difference was statistically  highly significant . 
ALT levels were significantly  higher in alcoholic  subjects as compared to control group 
subjects. 
There was no significant difference in alkaline phosphatase levels between the two groups. 
 

Haematological parameters : 
 

Table 4: Haematological parameters of study and controls . 
Haematological parameters Control 

subjects 
Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
(n = 40) 

P 
value 

Significance 

Haemoglobin ( gm/ dl) 13.64 ± 1.24 11.34 ± 1.05 <0.05 Significant 
Mean corpuscular volume(fL) 84.76 ± 5.37 92.84 ± 6.24 <0.01 Highly Significant 
Mean corpuscular  aemoglobin(pg) 31.86 ± 1.24 32.241.18 >0.05 Not Significant 
Platelet count (lac /mm3) 2.75 ± 0.67 2.01 ± 0.48 <0.01 Highly Significant 
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Haemoglobin was lower in study subjects .There was significant difference in haemoglobin 
levels in study and control group subjects .The Mean corpuscular volume of the study 
subjects was significantly higher as compared to controls. There was no significant difference 
in Mean corpuscular Haemoglobin values between two groups. Platelet count was lower in 
the study subjects as compared to control subjects and this difference was highly significant. 
 

Discussion  : 
This study was conducted to find the effects of alcohol abuse in young adults of 20-40 years 
age group with history of heavy consumption of alcohol for duration  of one to five years 
.The effects of alcohol intake on serum lipids and lipoprotein depends on the dose and mode 
of alcohol intake , individual susceptibility , genetic variables and dietary factors .In heavy 
drinkers the synthesis of VLDL is stimulated .Even short term use of alcohol stimulate 
lipoprotein lipase activity in adipose tissue and consequently the concentration of VLDL in 
plasma stays normal or is even subnormal . There is increased transport rate of  VLDL 
particles as a result of high lipoprotein lipase activity results in upregulation of HDL 
receptors 11.  
In our study , lipid profile parameters like Total cholesterol , HDL cholesterol LDL 
cholesterol and triglycerides  were studied .We observed that there was no significant 
alteration in the lipid profile parameters between control and study subjects. This findings 
correlates with the previous study done by T. Oduaola et al in which there was no association 
between alcohol intake with total cholesterol levels 12.  Similar observation were also found 
in a study conducted by Marita  Passilta et al in which there was no difference in HDL-C and 
LDL-C concentration between controls and in those with highest alcohol intake 13. However , 
Vaswani . M et al in their study found values of Total cholesterol , HDL-C , VLDL-C , 
Triglycerides except LDL-C were higher in alcohol dependents as compared to non 
dependent subjects . Similarly study by John .B Whitfield et al , showed that the triglycerides 
levels were increased with increasing alcohol intake . Studies by J.B Ruidavets et al and Hans 
Hoffmeister et al , found that blood levels of HDL- C increased with increasing alcohol 
intake 14,15 . The above studies were conducted in people with history of longer duration of 
alcohol consumption of greater than 5 years , which may be reason for the alteration in lipid 
profile  in these subjects . Our results showed no alteration in lipid profile as our subjects 
were exposed to shorter duration of one to five years . In our study we studied the liver 
enzymes like SGOT , SGPT , and alkaline phosphatase  .We observed that the liver enzymes 
SGOT , SGPT were significantly higher in study subjects as compared to controls . Alkaline 
phosphatase did not alter in both groups. Osaretin Albert Taiwo  Ebuehi et all in a study 
found the activities of SGOT , SGPT Alkaline phosphatase of heavy drinkers were higher as 
compared to moderate drinkers and non drinkers 16 .An association between liver disease and 
heavy alcohol consumption was recognised more than 200 years ago 17 . The liver is 
particularly susceptible to alcohol related injuries .Since liver is the major site of alcohol 
metabolism .Alcohol is broken down in liver and free radicals are generated .Liver injury is 
caused by direct toxicity of free radicals 18. When hepatocytes are damaged , they leak 
enzymes in to blood .Hence level of liver enzymes in plasma is important indicator of liver 
dysfunction .  
Various haematological parameters like Haemoglobin content , Mean corpuscular volume , 
Mean corpuscular haemoglobin and Platelets were studied in our study. Haemoglobin was 
lower in alcoholic subjects as compared to controls subjects and this difference was 
statistically significant. Anemia was found in a study conducted by Subir Kumar Das et al , 
Latvala  J et al  and Louis.W Sullivan et al 19,20,21 . A number of clinical observation in man 
have suggested that alcohol may act as a haematological toxin in body. In our study MCV 
was higher in study subjects as compared to controls and this was statistically highly 
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significant. Platelets count was lower in study subjects as compared to controls and this 
difference was statistically highly significant.  A study conducted  by John Lindenbaum et al , 
showed  a marked decrease in platelet count in alcoholics 22.  David Savage et al found an 
increase of  MCV and lower platelet counts much more commonly associated with heavy 
alcoholic intake 23 .  
The adverse effects of alcohol on Haemopoietic system are both direct and indirect . Direct 
effect of alcohol consumption include toxic effects on bone marrow and blood cell 
precursors. The indirect effect include nutritional deficiencies like folic acid and other 
vitamin resulting in macrocyte of  red blood cells .Alcohol intake can interfere with a late 
stage of platelet production by suppressing the maturing megakaryocytes . Alcohol also 
shorts the life span of existing platelets .  
 

Conclusion :   
The present study concludes that consumption of alcohol for duration of one to five years 
may not alter the levels of lipid parameters in body .Liver enzymes were increased in heavy 
drinkers as compared to non alcoholics . Anaemia is commonly observed in alcoholics. There 
alteration can be considered as early indicater of alcoholism . These changes are found to be 
reversible once alcohol consumption is stopped as observed by many researchers .Therefore 
awareness should be created among public regarding major health problem associated  with 
alcohol intake .This will help to lesser the damage and better recovery of alcoholic 
individuals . 
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IntrOductIOn 
Hypertension has emerged as a major public health problem in 
developing as well as developed countries. It is very common 
among the population, affecting 1 in 3 adults worldwide [1] which 
translates to nearly one billion in absolute numbers in the year 
2000 and this is expected to grow to more than 1.5 billion by 
2025 [2]. Increasing prevalence of hypertension is a documented 
public health problem in India as it predisposes to cardiovascular 
diseases [3,4]. A recent study by Sachdev, among tribal population 
of Rajasthan has shown 16% to 30% prevalence of hypertension 
among different tribes [5]. In 1870, Frederick Mohamed was 
the first to note the association of Serum uric acid (SUA) and 
Essential Hypertension (EHT) [6] and a recent re-evaluation of the 
Framingham Heart Study data has also suggested that a higher SUA 
level is associated with increased risk of hypertension [7]. Further, 
studies have even shown that hyperuricaemia is more commonly 
associated with primary EHT than in secondary hypertension, at 
least in adolescents [8]. Traditional modifiable risk factors have 
been extensively evaluated but there is a pressing need to identify 
additional treatable risk factors that are easily measured and highly 
prevalent in general population. Hyperuricaemia could be such 
potentially modifiable & treatable risk factor, which might reduce 
the incidence of EHT.

AIm
Hence, the present study was designed to establish the association 
between the SUA and risk of development of EHT in the population 
of Southern Rajasthan as there is dearth of literature for Indian 
scenarios especially in Rajasthan.

mAtErIALS And mEtHOdS
The present study is a part of a bigger project carried out in the 
Department of Physiology of a tertiary care hospital. This cross-
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ABStrAct
Introduction: Hypertension has turned out to be the major cause 
of morbidity among the life style diseases. Studies in human and 
animal models have documented an independent association 
of hyperuricaemia with early hypertension. Hyperuricaemia is 
a modifiable and treatable risk factor, which might reduce the 
incidence of Essential Hypertension (EHT). 

Aim: Hence, the present study was designed to find out the 
association between hyperuricaemia and EHT in the population 
of Southern Rajasthan as there is a dearth of literature on Indian 
scenario especially in Rajasthan.

materials and methods: A cross-sectional, case control study 
was carried out in the Department of Physiology among 125 
subjects; aged 20-50 years of both sexes, which were chosen 
randomly from Medicine OPD and healthy volunteers. The 
subjects were broadly divided into two groups (A & B); group 
A comprised of newly diagnosed cases of EHT (n=75) and 
group B had healthy normotensive controls (n=50). S. Uric Acid 

(SUA), Serum creatinine and fasting blood glucose levels were 
estimated by using the respective kit methods on semi auto-
analyser in both groups. S. creatinine and fasting blood glucose 
levels were estimated to exclude renal disorder and diabetes 
mellitus respectively. The data was analysed by student t-test, 
chi-square test and Odds Ratio.

results: The mean SUA level in group A was significantly 
higher than group B (6.56 ± 0.76, 4.91 ± 0.97 mg/dl, p<0.001 
respectively). 37.33% of patients had hyperuricaemia in group 
A as compared to 14% in group B (p<0.01, OR=3.66) indicating 
that a hyperuricaemic individual has 3.66 times more risk of 
developing EHT as compared to the one with lower value of 
SUA.

conclusion: The mean SUA level and the frequency of 
hyperuricaemia was significantly higher in newly diagnosed 
cases of EHT as compared to healthy controls. Hence, SUA 
could be useful as a potential indicator for early risk detection 
of development of EHT.

sectional, case control study included 125 subjects, chosen 
randomly from Medicine OPD and healthy volunteers like clinical 
and nonclinical staff of a hospital and individuals comings to 
hospital for health checkup during August 2013 to July 2014.

On the basis of a pilot study in our hospital, we calculated the 
incidence of new cases of hypertension to be 35%. We also 
found out the percentage of healthy controls, after meeting all the 
inclusion and exclusion criteria, to be around 22%. The sample 
obtained, was proportionally divided into cases and controls in the 
ratio of approximately 3:2.

All the age matched (20-50 years) and sex matched subjects 
were broadly divided into two groups (A&B); group A comprised 
of newly diagnosed cases of EHT (n=75) whereas group B had 
healthy normotensive controls (n=50). The subjects with gout, 
diabetes mellitus, gestational hypertension and/or secondary 
hypertension caused by renal disorders, metabolic disorders, fluid 
volume disturbances, endocrinal disorders etc. were excluded 
from both the groups. Smokers, alcohol consumers and patient 
using medication for hypertension were also excluded from both 
the groups. 

After obtaining the ethical clearance from the institutional ethical 
committee, the data from both the groups were collected in a 
detailed proforma along with requisite physical examination. The 
biochemical parameters; SUA, Serum creatinine and fasting blood 
glucose levels, were estimated in both groups, for which 3 ml of 
blood was drawn after an overnight fast (12 h) by venous puncture. 
After clotting of blood, serum was separated by centrifugation at 
3000 rpm for 10 minutes and used for biochemical analysis. The 
SUA level was measured on semi auto-analyser by Modified Trinder 
method [9]. Serum creatinine and fasting blood glucose levels, 
were estimated by Jaffe’s Method [10] and enzymatic method, 
using Glucose Oxidase (GOD) and Peroxidase [11] respectively. 
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[table/Fig-3]: Distribution of the study subjects according to hyperuricaemia in 
group A and group B.
Odds Ratio (OR) = 3.66, p-value <0.01, p value reached from Chi-square test

Particulars total no. of 
subject 

Subject with 
hyperuricaemia

Percentage Odds 
ratio

p-value 

Group A 75 28 37.33% 3.66 <0.01

Group B 50 7 14%

Serum creatinine and fasting blood glucose levels, were estimated 
to exclude renal disorder and diabetes mellitus respectively.

StAtIStIcAL AnALySIS
The data was analysed by using Statistical Package for the Social 
Sciences (SPSS) Version 16.0. Association between EHT and 
hyperuricaemia was tested by Chi-square test and Odds ratio. 
Comparison of mean SUA level between group A and group B 
was tested by Student t-test. 

rESuLtS
The mean age of group A and B were 40.25 ± 7.71 and 37.46 
± 8.09 years respectively (p<0.001). The mean systolic BP was 
160.04 ± 16.77 mmHg and 114.06 ± 5.79 mmHg and the mean 
diastolic BP was 92.0 ± 10.15 mmHg and 74.66 ± 6.23 mmHg in 
group A and B respectively. The difference in mean systolic and 
diastolic BP was statistically significant (p<0.0001) between the 
two groups [Table/Fig-1].

In addition, we found that the mean SUA level was 6.56 ± 0.76 mg/
dl and 4.91 ± 0.97 mg/dl in group A & B respectively, which was 
significantly higher in group A as compared to group B (p<0.001) 
[Table/Fig-2]. [Table/Fig-3] shows distribution of the study subjects 
according to hyperuricaemia in group A and group B.

Hyperuricaemia is defined as plasma uric acid level greater than 
6.8 mg/dl at physiological temperature (37°C) and neutral pH 
[12]. 

dIScuSSIOn
As we know that a number of factors could affect blood pressure 
but they cannot completely explain the cause of EHT, which hints 
towards some unidentified risk factors associated with it. Since 
1870, high SUA, a kind of purine metabolite, has been linked with 
EHT but of late it has just become diagnostic indicator of gout 
and renal functions, losing its significance in the pathogenesis of 
hypertension, cardiovascular and cerebrovascular diseases. From 
past centuries, a large number of epidemiological and clinical 
trials [7,8,13-15] have confirmed that the increased level of SUA 
is closely related to hypertension and other cardiovascular and 
cerebrovascular diseases but the lost significance of this indicator 
has led to surgence of the present study.

This study reflects the preclinical hyperuricaemia, as a potential 
risk factor for the development of EHT. An increasing trend was 
observed in mean serum uric acid level from control to hypertensive 
cases (p<0.001). These results were in concordance with several 
other studies which have also quoted significant increase in SUA 
level in essential hypertensive cases [16-19]. 

Further, the number of individuals with hyperuricaemia were 
significantly higher in group A than group B. This finding is in 
concurrence with other studies, which also reported 30.6% 
(OR= 2.13, p<0.05) and 28.8 % (OR=2.55, p<0.001) cases had 
hyperuricaemia with EHT respectively [16,17]. These results 
indicate a definite association between hyperuricaemia and EHT.

Hence, preclinical hyperuricaemia is a predictive tool for early 
detection of risk of development of hypertension. Several 
mechanisms have been suggested on the role of hyperuricaemia 
in the induction of systemic hypertension. Elevated SUA level 
lowers the endothelial nitric oxide level, by reducing nitric oxide 
synthase in the macula densa of the kidney with activation of 
renin-angiotensin system and mediates renal vasoconstriction 
that leads to uric acid mediated hypertension [13,20]. Persistent 
renal vasoconstriction may contribute to arteriosclerosis and the 
development of salt sensitive hypertension, even if hyperuricaemia 
is corrected [21]. This mechanism was demonstrated in animal 
studies by Mazzali et al., in which rats developed high blood 
pressure in about 3 to 5 weeks after raised SUA level; was 
induced by the administration of oxonic acid which is an inhibitor 
of uricase [22]. Animal and human studies have repeatedly 
shown an independent association of hyperuricaemia with early 
hypertension [8,14,19] and hypertension is a well documented 
preliminary risk factor for the development of coronary artery 
disease (CAD). In one small study, the use of allopurinol, a xanthine 
oxidase (XO) inhibitor, resulted in reduction of BP in adolescents 
with newly diagnosed hypertension with hyperuricaemia [23]. In 
another small study, UA lowering therapy with either allopurinol 
or probenecid, a uricosuric agent, significantly reduced BP 
in prehypertensive obese adolescent with hyperuricaemia 
irrespective of UA lowering mechanism [15]. Although, several 
international authorities such as the Joint National Committee 
on prevention, detection, evaluation and treatment of high 
blood pressure and the American Heart Association have not 
recognized elevated SUA as an important risk factor for CAD, 
but studies in humans with asymptomatic hyperuricaemia have 
demonstrated its association with EHT, CAD, obesity, kidney 
disease and metabolic syndrome [13]. 

The preclinical asymptomatic rise in SUA, though largely ignored, 
is a potential risk indicator for EHT. Hence, this study recommends 
the screening of SUA to detect the risk of developing EHT in 
future.

[table/Fig-1]: Mean systolic & diastolic blood pressure in both the groups.
* p<0.0001 

[table/Fig-2]: Comparison of SUA level between group A and B.
* p<0.001 
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LImItAtIOnS
First, this was a cross-sectional study and so did not permit us to 
make any inference on the causal relationship between uric acid 
and hypertension. Secondly, the limited sample size also limited the 
power of the analysis. A further study designed as a prospective 
randomized follow up study with a larger sample size would be 
required to substantiate the results of the present study.

cOncLuSIOn
The mean SUA levels and the frequency of hyperuricaemia were 
significantly higher in newly diagnosed cases of EHT as compared 
to normotensive healthy controls. Though the SUA level was 
within the normal reference range, it was significantly elevated in 
newly diagnosed cases of EHT. In clinical practice, measurement 
of SUA level may help to detect the risk of development of EHT. 
Moreover, further studies can be carried out to evaluate the SUA 
as a modifiable risk factor, to lower the incidence of EHT per se.
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Abstract

Background: Hypertension is a significant global public health problem and it is associated with increased 
oxidative stress. Oxidative stress is disequilibrium between tissue oxidants (free radicals or reactive oxygen 
species ROS) and antioxidants and may be an integrative mechanism in the progress of cardiovascular 
diseases (CVD).

Aims & Objectives: To study the impact of dietary pattern on oxidative stress markers in newly diagnosed 
essential hypertension.

Material and Method: The study was conducted on 75 cases of essential hypertension (HT), 75 
prehypertensives (preHT) and 50 control subjects for 15 months. After screening, serum uric acid (SUA) 
and serum malondialdehyde (S.MDA) level were investigated in both vegetarians (V) and nonvegetarians 
(NV) in all groups. 

Findings: The difference in mean ± SD of SUA and S. MDA level between control, preHT and HT group 
were found to be highly significant (p<0.0001). SUA and S. MDA level was higher in NV as compared to 
vegetarians in all groups but significant results were found in case of SUA (p<0.001).

Conclusion: Long-term vegetarians have improved antioxidant status and coronary heart disease risk profile 
than do apparently healthy omnivores. 
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Introduction

Hypertension is one of the most important public 
health challenge world-wide because of its high 
incidence and associated risks of cardiovascular disease 
for instance stroke, myocardial infarction and heart 
failure. Although it has frequently been indicated that 
the causes of essential hypertension are not known, 

this is only partially true. Essential hypertension is a 
heterogeneous disorder, with different patients having 
different causal factors that lead to high blood pressure. 
Vascular oxidative stress has been shown in genetic and 
experimental models of hypertension.1 In search for a 
causative factor for essential hypertension, uric acid and 
lipid peroxidation due to increased oxidative stress are 
considered.

Although serum uric acid is regarded to be an 
antioxidant within its normal physiological conditions, 
it might be accountable for production of free radicals 
directly or indirectly in hypertensive. Hyperuricaemia 
(plasma uric acid level more than 6.8 mg/dl at 
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physiological temperature (37°C) and neutral pH)2 has 
been found to be associated with subsequent morbidity 
and mortality in the general population among patients 
with congestive heart failure, diabetics and hypertensive 
patients. Moreover, hyperuricaemia has also been linked 
to multiple proatherogenic processes, including increased 
oxidative stress. In recent years, oxidative stress due to 
ROS is implicated in the pathogenesis of ample variety 
of diseases like cancer, cataract, diabetes mellitus, 
rheumatoid arthritis, atherosclerosis, hypertension.3 In 
addition the reasons for augmented rate of hypertension 
include life style changes, sugar rich diet, high fat 
processed foods and sedentary behavior.4 

Rapid changes in diets and lifestyles that have 
took place with urbanization, industrialization and 
economic advancement have intensified over 
the past decade. Because of these changes, 
chronic diseases like hypertension are becoming 
increasingly significant cause of impairment and 
premature death.

Material & Method

A hospital based case control study was 
conducted among 200 subjects of age group 
between 20–50 years, irrespective of sex in the 
department of Physiology, Geetanjali medical 
college & hospital (GMCH), Udaipur.

Inclusion criteria: All the subjects were 
chosen randomly and following groups were made 
according to JNC7 criteria

Control group: 75 normotensive subjects 

PreHT group: 75 cases of prehypertension 

HT group: 75 cases of newly diagnosed cases of 
essential hypertension with SBP= 140-159 mmHg, 
DBP= 90-99 mmHg.

Exclusion criteria:

Patients with secondary hypertension, gout, diabetes 
mellitus, gestational hypertension, and patients taking 
antihypertensive, smokers and alcohol consumers were 
excluded from the study.

After obtaining ethical approval (Ref. No. GU/UCE/
EC/2013/299 dated 15/05/2013), a written voluntary 

informed consent was obtained from all the subjects. 
Then all the subjects were screened as per the detailed 
history, routine physical examination and appropriate 
tests. After screening, blood sample (5 ml) was drawn 
in to a plain vial after an overnight fast (12 hrs) by ante-
cubital venous puncture from all the subjects. Then 
serum was separated by a centrifugation at 3000rpm 
for 10 minutes. After that serum sample was used for 
following biochemical analysis.

Serum Uric Acid: By Modified Trinder Method.5 

Serum Malondialdehyde (MDA): Thiobarbituric 
acid (TBA) assay method.6 

Statistical Analysis: The data were analyzed by 
using Statistical Package for the Social Sciences (SPSS) 
Version 16.0. Difference between the groups was 
analyzed by Analysis of variance test (ANOVA). Diet 
wise comparison of oxidative stress parameters were 
tested by Student t-test with p value <0.05 is considered 
as statistically significant.

Findings

Table: 1 Characteristics of study population 
among different groups (Mean ±SD)

Variables Control
Pre HT 
Group

HT 
Group

Anova
P Value

Age (Yrs.)
37.46 ± 
8.09

35.84 ± 
6.5

40.25 ± 
7.71

<0.001

Veg./
Nonveg.

68/32 51/49 40/60 -

SBP 
(mmHg)

114.06 ± 
16.77

134.00 ± 
5.1

160.04 ± 
11.49

<0.0001

DBP 
(mmHg)

74.66 ± 
6.23

86.45 ± 
2.93

92.00 ± 
10.15

<0.0001

The difference in mean ± SD of SBP & DBP between 
three groups were highly significant (p<0.0001).
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Table: 2 Diet wise variation of SBP among different groups (Mean ± SD)

Control PreHT HT

Diet Mean SD N Mean SD N Mean SD N

Non Veg 114.62 ± 6.37 16 134.38 ± 5.01 37 161.82 ± 12.52 45

Veg 112.88 ± 5.84 34 133.63 ± 5.24 38 157.37 ± 9.33 30

T value 0.92 0.63 1.76

P value NS NS NS

Table: 3 Diet wise variation of DBP among different groups (Mean ± SD)

Control PreHT HT

Diet Mean SD N Mean SD N Mean SD N

Nonveg 75.21 ± 6.75 16 87.27 ± 2.83 37 92.44 ± 11.17 45

Veg 73.50 ± 5.99 34 86.63 ± 3.05 38 91.33 ± 9.68 30

T value 0.87 0.94 0.46

P value NS NS NS

The table no. 2 & 3 showed that mean ± SD value of both SBP and DBP were higher in NV as compared to V 
among all three groups but the results were not significant (p>0.05) 

Table: 4 Comparison of SUA and S. MDA level among different groups (Mean ± SD)

Variables Control Pre HT Group HT Group Anova P Value

S. Uric acid (mg/dL) 4.91 ± 0.97 5.90 ± 0.97 6.56 ± 0.76 <0.0001

S. MDA (nmol/mL) 1.30 ± 0.20 1.63 ± 0.28 2.14 ± 0.42 <0.0001

The difference in mean ± SD of SUA and S. MDA level between control, preHT and HT group were found to 
be highly significant (p<0.0001). 

Table: 5 Diet wise variation of SUA level among different groups (Mean ± SD)

Diet Control Pre HT group HT Group

Mean SD N Mean SD N Mean SD N

Non veg 5.65 ± 0.77 16 6.55 ± 0.80 37 6.77 ± 0.59 45

Veg. 4.56 ± 0.69 34 5.24 ± 0.53 38 6.19 ± 0.56 30

T value 4.82 8.34 4.25

P value <0.0001 <0.0001 <0.001

Mean ± SD of SUA was significantly higher in NV as compared to vegetarians in all groups (p<0.001).
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Table: 6 Diet wise variation of S. MDA level among different groups (Mean ±SD)

Diet Control Pre HT group HT Group

Mean SD N Mean SD N Mean SD N

Non veg 1.33 ± 0.19 16 1.68 ± 0.27 37 2.20 ± 0.43 45

Veg. 1.28 ± 0.21 34 1.57 ± 0.27 38 2.04 ± 0.39 30

T value 0.84 1.76 1.67

P value NS NS NS

Mean ± SD of S.MDA level was higher in NV as compared to V among HT, preHT and control group but this 
difference was not statistically significant (p>0.05). 

Discussion

There is a close relationship between the diet 
and chronic degenerative diseases such as obesity, 
hypercholesterolemia and hypertension. Our study 
showed that NV had higher mean SBP and DBP than V 
in HT, preHT and control group but the results were not 
significant (p>0.05). Our results were similar to the study 
of Nande PJ et al.7 but they found significant results in 
case of DBP (0.01<p<0.05). These findings are steady 
with the results of the DASH (Dietary Approaches 
to Stopping Hypertension) trial, that a dietary pattern 
plenteous in fruits, vegetables, low fat dairy products 
and with abbreviated total and saturated fat can be 
efficient in the suppression of hypertension.8 Diet 
represents a significant role in the primary suppression 
of hypertension. It is a conception that the non vegetarian 
diet comprises cholesterol and saturated fatty acids and 
these are the root cause of problems like coronary heart 
diseases and hypertension. Vegetarian diets are normally 
ample in carbohydrates, n-6 fatty acids and dietary fiber 
and are more helpful in preventing, treating or reversing 
heart disease. Lifestyle adjustments in diet are playing 
important role in determining the outcome for people 
with hypertension.9 

In the present study serum uric acid level was found 
to be significantly high in NV as compared to vegetarians 
among HT, preHT and control group (p<0.001). Choi 
HK et al.10 also noticed that SUA level enhanced with 
increasing total meat or sea food intake and diminished 
with increasing dairy intake. Similarly Schmidt JA et 
al.11 found that vagan had the highest concentration 
followed by meat eaters and vegetarians. This might be 
due to their lack of ingestion of dairy foodstuffs, which 
are believed to lower UA concentrations.12. 

In humans yield of UA relies on purine uptake13 
and a purine-ample diet (such as veal, bacon, kid 
meat, mutton, turkey, pork, duck, goose, etc) would be 
responsible for rising only 1 to 2 mg/dL of uric acid14  
whereas diary foodstuff intake has a reciprocal relation 
with uric acid.15,10 Since dairy products are low in purine 
content and it may perform its urate-lowering effect by 
increasing the elimination of uric acid and its precursor 
xanthine.12

The results of our study also presented that the 
oxidative stress marker, serum MDA level was high 
in NV compared to V among HT, preHT and control 
group but this difference was not statistically significant 
(p>0.05). This is in accordance with the findings of 
Somannavari MS & Kodliwadmath MV16 but they 
found that the difference was significant. Whereas Szeto 
et al.17shown that there was no significant change of 
MDA level between V and NV. The increased oxidative 
stress and associated oxidative damage are mediators 
of renovascular injury in cardiovascular pathologies.18 
Dierckx et al.19 concluded that serum MDA level (a 
marker of lipid peroxidation) was significantly increased 
in NV, as their diet is good resource of iron and copper and 
these transitional metals in the diet have important role 
in the initiation and progression of lipid peroxidation. 
Further these findings were confirmed by Sagare SM et 
al.20 This may be due to higher and habitual consumption 
of fruit and vegetables, dark and whole grain products, 
grain sprouts, plant oils and oil seeds plentiful in trace 
elements like zinc, copper and selenium, mono and 
polyunsaturated fatty acids, antioxidant vitamins, fibers, 
complex carbohydrates and flavonoids by vegetarians. 
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The diminished risk of diseases found among 
vegetarians suggests that biological processes are 
molded by diet.21 Therefore, much attention is currently 
focused on the beneficial effect of vegetarian versus 
non-vegetarian diet.22,23 Efficient lifestyle modification 
may reduce blood pressure as much as a single 
antihypertensive drug. Combinations of two or more 
lifestyle alterations can accomplish even better results.24

Conclusion

The present study indicates that vegetarian nutrition 
provides sufficient antioxidants which efficaciously 
prevent the free radical generation and thus responsible 
for better antioxidant status and decreased oxidative 
stress. Maintenance of the oxidative balance in 
hypertensive patients would be helpful in preventing the 
CVD and other diseases associated with hypertension. 
Therefore, our study emphasizes the monitoring of the 
blood pressure, oxidative stress parameters (SUA and 
serum MDA level) at regular interval for therapeutic 
interventions. Moreover, the progress of disease could 
be prevented by giving proper education to the patient 
about healthy lifestyle and also advising them to practice 
yoga, aerobics, walk etc.
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Abstract

Background: Hypertension is a significant global public health problem and it is associated with increased 
oxidative stress. Oxidative stress is disequilibrium between tissue oxidants (free radicals or reactive oxygen 
species ROS) and antioxidants and may be an integrative mechanism in the progress of cardiovascular 
diseases (CVD).

Aims & Objectives: To study the impact of dietary pattern on oxidative stress markers in newly diagnosed 
essential hypertension.

Material and Method: The study was conducted on 75 cases of essential hypertension (HT), 75 
prehypertensives (preHT) and 50 control subjects for 15 months. After screening, serum uric acid (SUA) 
and serum malondialdehyde (S.MDA) level were investigated in both vegetarians (V) and nonvegetarians 
(NV) in all groups. 

Findings: The difference in mean ± SD of SUA and S. MDA level between control, preHT and HT group 
were found to be highly significant (p<0.0001). SUA and S. MDA level was higher in NV as compared to 
vegetarians in all groups but significant results were found in case of SUA (p<0.001).

Conclusion: Long-term vegetarians have improved antioxidant status and coronary heart disease risk profile 
than do apparently healthy omnivores. 
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Introduction

Hypertension is one of the most important public 
health challenge world-wide because of its high 
incidence and associated risks of cardiovascular disease 
for instance stroke, myocardial infarction and heart 
failure. Although it has frequently been indicated that 
the causes of essential hypertension are not known, 

this is only partially true. Essential hypertension is a 
heterogeneous disorder, with different patients having 
different causal factors that lead to high blood pressure. 
Vascular oxidative stress has been shown in genetic and 
experimental models of hypertension.1 In search for a 
causative factor for essential hypertension, uric acid and 
lipid peroxidation due to increased oxidative stress are 
considered.

Although serum uric acid is regarded to be an 
antioxidant within its normal physiological conditions, 
it might be accountable for production of free radicals 
directly or indirectly in hypertensive. Hyperuricaemia 
(plasma uric acid level more than 6.8 mg/dl at 
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physiological temperature (37°C) and neutral pH)2 has 
been found to be associated with subsequent morbidity 
and mortality in the general population among patients 
with congestive heart failure, diabetics and hypertensive 
patients. Moreover, hyperuricaemia has also been linked 
to multiple proatherogenic processes, including increased 
oxidative stress. In recent years, oxidative stress due to 
ROS is implicated in the pathogenesis of ample variety 
of diseases like cancer, cataract, diabetes mellitus, 
rheumatoid arthritis, atherosclerosis, hypertension.3 In 
addition the reasons for augmented rate of hypertension 
include life style changes, sugar rich diet, high fat 
processed foods and sedentary behavior.4 

Rapid changes in diets and lifestyles that have 
took place with urbanization, industrialization and 
economic advancement have intensified over 
the past decade. Because of these changes, 
chronic diseases like hypertension are becoming 
increasingly significant cause of impairment and 
premature death.

Material & Method

A hospital based case control study was 
conducted among 200 subjects of age group 
between 20–50 years, irrespective of sex in the 
department of Physiology, Geetanjali medical 
college & hospital (GMCH), Udaipur.

Inclusion criteria: All the subjects were 
chosen randomly and following groups were made 
according to JNC7 criteria

Control group: 75 normotensive subjects 

PreHT group: 75 cases of prehypertension 

HT group: 75 cases of newly diagnosed cases of 
essential hypertension with SBP= 140-159 mmHg, 
DBP= 90-99 mmHg.

Exclusion criteria:

Patients with secondary hypertension, gout, diabetes 
mellitus, gestational hypertension, and patients taking 
antihypertensive, smokers and alcohol consumers were 
excluded from the study.

After obtaining ethical approval (Ref. No. GU/UCE/
EC/2013/299 dated 15/05/2013), a written voluntary 

informed consent was obtained from all the subjects. 
Then all the subjects were screened as per the detailed 
history, routine physical examination and appropriate 
tests. After screening, blood sample (5 ml) was drawn 
in to a plain vial after an overnight fast (12 hrs) by ante-
cubital venous puncture from all the subjects. Then 
serum was separated by a centrifugation at 3000rpm 
for 10 minutes. After that serum sample was used for 
following biochemical analysis.

Serum Uric Acid: By Modified Trinder Method.5 

Serum Malondialdehyde (MDA): Thiobarbituric 
acid (TBA) assay method.6 

Statistical Analysis: The data were analyzed by 
using Statistical Package for the Social Sciences (SPSS) 
Version 16.0. Difference between the groups was 
analyzed by Analysis of variance test (ANOVA). Diet 
wise comparison of oxidative stress parameters were 
tested by Student t-test with p value <0.05 is considered 
as statistically significant.

Findings

Table: 1 Characteristics of study population 
among different groups (Mean ±SD)

Variables Control
Pre HT 
Group

HT 
Group

Anova
P Value

Age (Yrs.)
37.46 ± 
8.09

35.84 ± 
6.5

40.25 ± 
7.71

<0.001

Veg./
Nonveg.

68/32 51/49 40/60 -

SBP 
(mmHg)

114.06 ± 
16.77

134.00 ± 
5.1

160.04 ± 
11.49

<0.0001

DBP 
(mmHg)

74.66 ± 
6.23

86.45 ± 
2.93

92.00 ± 
10.15

<0.0001

The difference in mean ± SD of SBP & DBP between 
three groups were highly significant (p<0.0001).
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Table: 2 Diet wise variation of SBP among different groups (Mean ± SD)

Control PreHT HT

Diet Mean SD N Mean SD N Mean SD N

Non Veg 114.62 ± 6.37 16 134.38 ± 5.01 37 161.82 ± 12.52 45

Veg 112.88 ± 5.84 34 133.63 ± 5.24 38 157.37 ± 9.33 30

T value 0.92 0.63 1.76

P value NS NS NS

Table: 3 Diet wise variation of DBP among different groups (Mean ± SD)

Control PreHT HT

Diet Mean SD N Mean SD N Mean SD N

Nonveg 75.21 ± 6.75 16 87.27 ± 2.83 37 92.44 ± 11.17 45

Veg 73.50 ± 5.99 34 86.63 ± 3.05 38 91.33 ± 9.68 30

T value 0.87 0.94 0.46

P value NS NS NS

The table no. 2 & 3 showed that mean ± SD value of both SBP and DBP were higher in NV as compared to V 
among all three groups but the results were not significant (p>0.05) 

Table: 4 Comparison of SUA and S. MDA level among different groups (Mean ± SD)

Variables Control Pre HT Group HT Group Anova P Value

S. Uric acid (mg/dL) 4.91 ± 0.97 5.90 ± 0.97 6.56 ± 0.76 <0.0001

S. MDA (nmol/mL) 1.30 ± 0.20 1.63 ± 0.28 2.14 ± 0.42 <0.0001

The difference in mean ± SD of SUA and S. MDA level between control, preHT and HT group were found to 
be highly significant (p<0.0001). 

Table: 5 Diet wise variation of SUA level among different groups (Mean ± SD)

Diet Control Pre HT group HT Group

Mean SD N Mean SD N Mean SD N

Non veg 5.65 ± 0.77 16 6.55 ± 0.80 37 6.77 ± 0.59 45

Veg. 4.56 ± 0.69 34 5.24 ± 0.53 38 6.19 ± 0.56 30

T value 4.82 8.34 4.25

P value <0.0001 <0.0001 <0.001

Mean ± SD of SUA was significantly higher in NV as compared to vegetarians in all groups (p<0.001).
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Table: 6 Diet wise variation of S. MDA level among different groups (Mean ±SD)

Diet Control Pre HT group HT Group

Mean SD N Mean SD N Mean SD N

Non veg 1.33 ± 0.19 16 1.68 ± 0.27 37 2.20 ± 0.43 45

Veg. 1.28 ± 0.21 34 1.57 ± 0.27 38 2.04 ± 0.39 30

T value 0.84 1.76 1.67

P value NS NS NS

Mean ± SD of S.MDA level was higher in NV as compared to V among HT, preHT and control group but this 
difference was not statistically significant (p>0.05). 

Discussion

There is a close relationship between the diet 
and chronic degenerative diseases such as obesity, 
hypercholesterolemia and hypertension. Our study 
showed that NV had higher mean SBP and DBP than V 
in HT, preHT and control group but the results were not 
significant (p>0.05). Our results were similar to the study 
of Nande PJ et al.7 but they found significant results in 
case of DBP (0.01<p<0.05). These findings are steady 
with the results of the DASH (Dietary Approaches 
to Stopping Hypertension) trial, that a dietary pattern 
plenteous in fruits, vegetables, low fat dairy products 
and with abbreviated total and saturated fat can be 
efficient in the suppression of hypertension.8 Diet 
represents a significant role in the primary suppression 
of hypertension. It is a conception that the non vegetarian 
diet comprises cholesterol and saturated fatty acids and 
these are the root cause of problems like coronary heart 
diseases and hypertension. Vegetarian diets are normally 
ample in carbohydrates, n-6 fatty acids and dietary fiber 
and are more helpful in preventing, treating or reversing 
heart disease. Lifestyle adjustments in diet are playing 
important role in determining the outcome for people 
with hypertension.9 

In the present study serum uric acid level was found 
to be significantly high in NV as compared to vegetarians 
among HT, preHT and control group (p<0.001). Choi 
HK et al.10 also noticed that SUA level enhanced with 
increasing total meat or sea food intake and diminished 
with increasing dairy intake. Similarly Schmidt JA et 
al.11 found that vagan had the highest concentration 
followed by meat eaters and vegetarians. This might be 
due to their lack of ingestion of dairy foodstuffs, which 
are believed to lower UA concentrations.12. 

In humans yield of UA relies on purine uptake13 
and a purine-ample diet (such as veal, bacon, kid 
meat, mutton, turkey, pork, duck, goose, etc) would be 
responsible for rising only 1 to 2 mg/dL of uric acid14  
whereas diary foodstuff intake has a reciprocal relation 
with uric acid.15,10 Since dairy products are low in purine 
content and it may perform its urate-lowering effect by 
increasing the elimination of uric acid and its precursor 
xanthine.12

The results of our study also presented that the 
oxidative stress marker, serum MDA level was high 
in NV compared to V among HT, preHT and control 
group but this difference was not statistically significant 
(p>0.05). This is in accordance with the findings of 
Somannavari MS & Kodliwadmath MV16 but they 
found that the difference was significant. Whereas Szeto 
et al.17shown that there was no significant change of 
MDA level between V and NV. The increased oxidative 
stress and associated oxidative damage are mediators 
of renovascular injury in cardiovascular pathologies.18 
Dierckx et al.19 concluded that serum MDA level (a 
marker of lipid peroxidation) was significantly increased 
in NV, as their diet is good resource of iron and copper and 
these transitional metals in the diet have important role 
in the initiation and progression of lipid peroxidation. 
Further these findings were confirmed by Sagare SM et 
al.20 This may be due to higher and habitual consumption 
of fruit and vegetables, dark and whole grain products, 
grain sprouts, plant oils and oil seeds plentiful in trace 
elements like zinc, copper and selenium, mono and 
polyunsaturated fatty acids, antioxidant vitamins, fibers, 
complex carbohydrates and flavonoids by vegetarians. 
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The diminished risk of diseases found among 
vegetarians suggests that biological processes are 
molded by diet.21 Therefore, much attention is currently 
focused on the beneficial effect of vegetarian versus 
non-vegetarian diet.22,23 Efficient lifestyle modification 
may reduce blood pressure as much as a single 
antihypertensive drug. Combinations of two or more 
lifestyle alterations can accomplish even better results.24

Conclusion

The present study indicates that vegetarian nutrition 
provides sufficient antioxidants which efficaciously 
prevent the free radical generation and thus responsible 
for better antioxidant status and decreased oxidative 
stress. Maintenance of the oxidative balance in 
hypertensive patients would be helpful in preventing the 
CVD and other diseases associated with hypertension. 
Therefore, our study emphasizes the monitoring of the 
blood pressure, oxidative stress parameters (SUA and 
serum MDA level) at regular interval for therapeutic 
interventions. Moreover, the progress of disease could 
be prevented by giving proper education to the patient 
about healthy lifestyle and also advising them to practice 
yoga, aerobics, walk etc.
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Abstract

Background: Swine flu has become a very common seasonal respiratory disease having larger number of 
morbidities and mortalities. It has created panic situation among general public and health care workers just 
because of lack of awareness regarding the same.  

Aims & Objectives: This study was carried out to reach general public of every class for their perception for 
this pandemic disease. Knowledge regarding measures for prevention and treatments available if it occurs 
was the objective of this study. Also to find out myths prevalent in them and to create awareness in proper 
direction was the objective of this study.

Material and Method: This study was carried out on 500 people chosen randomly from different places of 
Udaipur having different class and strata. Study was done by making pre-formed questionnaires. Data was 
analyzed by using SPSS.

Findings: Major part of study population gain information from news papers and TV channels. 76% of study 
population had heard about swine flu by different resources. Myths are prevalent in 37% of populations 
regarding causes and mode of occurring of swine flu. Only 23% of study population knows importance of 
hand-washing as measure for preventing swine flu.

Conclusion: Though large campaign carried out by government and media, people needs to be made aware 
for every aspects of swine flu through ground level awareness programmes. 

Keywords: Swine flu, knowledge, attitude, practice.

Introduction

Swine influenza is an acute respiratory disease 
occurs due to different strains of influenza virus type 
A which is named globally as H1N1.1 Initially virus 
outbreak was prevalent only in pigs but due to regular 
contacts between pigs and human, some strains had 
spread from pigs to human. In 21st century first outbreak 
of this H1N1 flu occurred in Maxico city in the month 
of March 2009, after that it spread within a very limited 
time to all over the world.1 After that outbreak, World 
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health organization (WHO) had declared it as pandemic 
as it had approached in more than two continents.2 It was 
given a name ‘swine flu’ as during 2009 pandemic, the 
strain of H1N1 influenza showed very similar genes to 
the influenza virus affecting North American swine.3,4 

Considering amongst the largest populist country, 
India is on 3rd rank according to the number of cases 
and total number of deaths because of swine flu.5 Due 
to increasing numbers of morbidities and mortalities 
in subsequent years, swine flu is considered as global 
threat amongst emerging diseases. According to data of 
Ministry of health and family welfare, government of 
India, 6,804 cases and 542 deaths from swine flu has 
been registered up to October 2018.6 Rajasthan reported 
191 deaths from swine flu amongst 1912 cases with 
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second most after Maharashtra in the year of 2018.6

Material & Method

This is a cross-sectional study carried out on general 
public of Udaipur city. For knowledge, attitude and 
practice study, sample size should be atleast 200.7 In 
this study total 500 participants were included so as to 
achieve larger representation of population. Study was 
carried out during October-December 2018. 

Study was approved by institutional ethical 
committee. Inclusion criteria for participants were 
minimum 15 years of age with at least primary education 
achieved. To make this study more representative of 
population, participants were selected from different 
parts of city having different economic status, different 
educational level and different occupations like some 
professional persons working as company executives, 
lawyer, bankers, and also some shopkeepers, street 
vendors, students, housewife etc. Random sampling was 
done for selection. Informed consent was taken from 
participants. None of the participant refused as they 
were assured for complete anonymous study.  

Participants were approached personally for 
interview. Pre formed questionnaires were used which 
includes their demographic profile (sex, age, education, 
occupation), knowledge regarding swine flu (how it 
occurs, mode of spreading, signs and symptoms), attitude 
towards disease and practice they follow for prevention 
and treatment of disease.  

Findings

In the present study 346 participants were male 
and 154 were female. Educational levels of participants 
were from primary to professional level with different 
job profile.

Table-1: Knowledge on symptoms of swine flu

Symptoms No. Percentage

Fever 390 89.1

Running nose 85 19.4

Cough 375 85.6

Headache 128 29.2

Body ache 143 32.6

Vomiting 76 17.3

Diarrhea 74 16.8

Amongst 500 participants, 438 (87.6%) had 
previously heard about swine flu so further interview 
was carried out for these 438 participants only. 190 
(43.3%) knew that swine flu is caused by virus. The most 
common symptoms of swine flu like running nose was 
known to 85 participants (19.4%), fever to 390 (89.1%) 
and cough to 375 (85.6%) participants. (Table-1)

Table-2: How to prevent swine flu?

Preventive measures No. Percentage

Face mask 323 73.7

Frequent hand wash 157 35.8

Avoid crowded place 193 44.1

By home remedies 146 33.3

By homeopathic drugs 82 18.7

Avoiding animal contacts 107 24.4

Regarding preventive measures, use of mask or 
handkerchief was known to 323 (73.7%), frequent hand 
washing and personal hygiene 157 (35.8%) while 193 
(44.1%) participants believe that avoid crowded place 
for prevention. (Table-2)

Table-3: How swine flu spread?

Mode of spread No. Percentage

Contact of patient 316 72.1

Non-vegetarian food 34 7.7

Bite of bugs 26 5.9

Blood contact of patient 43 9.8

Through water 21 4.7

Myths or misconception regarding swine flu are by 
eating non-vegetarian food 34 (7.7%), bite of some bugs 
26 (5.9%), blood contact of infected patient 43 (9.8%), 
while majority of participants 316 (72.1%) were aware 
that swine flu spread by close contact with affected 
person and by inhalation through respiratory route when 
patient cough or sneeze. (Table-3)
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Table-4: Sources of information

Sources No. Percentage

Television 196 44.7

News paper 180 41.1

Internet 88 20.1

Doctors 32 7.3

Social media 71 16.2

Hoardings and banners 60 13.6

Programmes by health 
department

19 4.3

Participants have different sources of information 
with telemedia is the highest 196 (44.7%). (Table-4)

Knowledge regarding vaccine available for swine 
flu was known to 171 (39.1%) participants and treatment 
availability was known to 236 (53.8%) but only 29 
(6.6%) participants have heard the name of drug Tamiflu.

Discussion

Knowledge regarding infectious disease among 
community people is the benchmark of incidence and 
prevalence of that disease. Right attitude and practice 
towards the disease make them less vulnerable and 
ultimately it decides well being of any community. This 
study is based on knowledge, attitude and practice for 
prevention and treatment of swine flu (H1N1) amongst 
urban community of Udaipur city which may help 
local authorities related to health sectors for planning 
and implementing programme for awareness regarding 
swine flu. Some misconceptions must be removed from 
general public like swine flu is always deadly disease 
and no any treatment available. 

In this study 87.6% participants have heard about 
swine flu which is lower than study done by Chaudhary V 
et al8 and Rathi S et al9 while it is higher than study done by 
Singh S et al10 which may be due to different educational 
level of participants and awareness programmes by 
local authorities at different places. Study population 
represents all aspects of community with wide variety 
of demographic profiles. Male participants are more in 
numbers which is similar to study done by Singh S et 
al10 while in study of Latiff et al11 female participants are 

more.

Knowledge on clinical features of swine flu amongst 
participants of this study is found to be similar to study 
done by Farhat et al12 with fever is known to be the most 
common symptoms while another common symptom of 
running nose is not much known amongst participants. 

Prevention is always considered as more important 
tool than treatment. In this study 73.7% participants 
consider use of face mask as the best method for 
prevention but another much important measure of 
frequent hand washing is known only to 35.8% which is 
contrast to study done by Rubin et al.13  This is because 
lack of interest and lazy attitude towards disease and 
awareness programmes run by authorities.

Myths also prevalent amongst participants like 
eating of non vegetarian food specially pork, bite of 
mosquito or other bugs or by taking contaminated food 
or water which contradict to study done by Shilpa K et 
al14 in Karnataka having very low 2.4% prevalence of 
myths . This may be due to failure of health workers and 
authorities in making ground level efforts for spreading 
awareness regarding actual cause and mode of disease. 

Telemedia and newspapers are major source of 
information as better availability of these resources in 
urban population similar to findings of other studies.5,12,15 
Health education is very important measure for increase 
well being of community by reducing prevalence of 
disease. Mass media including social media is considered 
best in current scenario to approach every individual of 
society. 

Conclusion

If knowledge regarding swine flu is increased, it 
definitely changes attitude of community towards disease 
and practice of preventive measures to be taken. These 
are three pillars of health system as it directly affects 
health programmes implemented by government. Focal 
points regarding swine flu like running nose as important 
symptoms, frequent hand washing as important practice 
and removing all myths for disease are key areas to be 
considered and mass media can help during epidemic 
of swine flu for creating awareness of these key areas 
instead of creating panics and blaming health authorities. 
Also role of health workers and concerned authorities 
is important as early detection and timely notification 
of disease can help to break chain of spreading of 
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disease. This study conclude that there is either lack of 
knowledge or incomplete knowledge regarding swine 
flu in general public which is to be rectified by paying 
immediate attention

Conflict of Interest: None

Source of Funding: None

 References

1.  Girard MP, Tam JS, Assossou OM, Kieny MP. The 
2009 A (H1N1) influenza virus pandemic: A review. 
Vaccine 2010;28:4895-902.

2. World Health Organization (WHO). Pandemic 
(H1N1) 2009 — Update. Disease Outbreak News 
(WHO); 2010 May 14. 

3. Pandemic influenza (H1N1) 2009. CD Alert. 
Monthly Newsletter of National Institute of 
Communicable Diseases, Directorate General of 
Health Services, Government of India. 2009 Aug- 
Sept;13(2).

4. Special Issue: Human Swine Influenza: a pandemic 
threat. CD Alert. Monthly Newsletter of National 
Institute of Communicable Diseases, Directorate 
General of Health Services, Government of India. 
2009 March – April;12(8).

5. Sinha NK, Roy A, Das B, Das S, Basak S. 
Evolutionary complexities of swine flu H1N1 gene 
sequences of 2009. BiochemBiophys Res Commun. 
2009;390(3):349-51.

6. Article based on data provide by Union Health 
Ministry. Available on https://timesofindia.
indiatimes.com/india/542-deaths-due-to-swine-flu-
and-6803-cases-so-far/articleshow/66319918.cms

7. Kaliyaperumal K (I.E.C.Expert). Diabetic 
retinopathy project. Guidelines for conducting a 
knowledge, attitude and practice study. Community 
ophthalmology 2004; 4(1): 8

8. Chaudhary V, Singh RK, Agrawal VK, Agarwal 
A, Kumar R, Sharma M. Awareness, perception 

and myths towards swine flu in school children 
of Bareilly, Uttar Pradesh. Indian J Public Health 
2010;54:161-4.

9. Rathi S, Gandhi H, Francis M; Knowledge and 
Awareness about H1N1 Flu in Urban Adult 
PopulationofVadodara,India.http://www.academia.
edu/2848942/Knowledge_and_Awareness_about_
H1N1_Flu_in_Urban_Adult_Population_of_
Vadodara_India

10. Singh S, Kaur P, Singh G. Study to assess the 
awareness, perception and myths regarding swine 
flu among educated common public in Patiala 
District. Int J Res Dev Health 2013;12:54-60.

11. Latiff LA, Parhizkar S, Zainuddin H, Chun GM, 
Rahiman MA, Ramli NL, et al. Pandemic influenza 
A (H1N1) and its prevention: A cross sectional study 
on patients’ knowledge, attitude and practice among 
patients attending primary health care clinic inKuala 
Lumpur, Malaysia. Glob J Health Sci 2012;4:95-102

12. Farahat T, Al-Kot M, Al-Fath AO, Noh A, Diab 
N. Promotionof knowledge, attitude and practice 
towards swine flu A/H1N1; (An intervention 
study on secondary school children of Menofia 
Governorate, Egypt. Menofia Med J 2010;23:83-94.

13. Rubin GJ, Amlot R, Page L, Wessely S. Public 
perception, anxiety and behaviour change in relation 
to the swine flu outbreak: cross sectional telephone 
survey.BMJ 2009; 339: 2651.

14. Shilpa K, Praveen Kumar BA, Kumar SY, Ugargol 
AR, Naik VA, Mallapur MD. A study on awareness 
regarding swine flu (influenza A H1N1) pandemic in 
an urban community ofKarnataka. Med J DY Patil 
Univ 2014;7:732-7.

15. Balkhy HH, Abolfotouh MA, Al-Hathlool RH, Al-
Jumah MA. Awareness, attitudes, and practices 
related to the swine influenzapandemic among the 
Saudi public. BMC Infect Dis 2010;10:42.



Effect of Treadmill Exercise on Blood Glucose Control  
in Type-2 Diabetes Mellitus Patients

Paras Arvindbhai Parekh

Assistant Professor, Department of Physiology, Ananta Institute of Medical Sciences and  
Research Center, Rajasthan

Abstract

Background: Diabetes mellitus type 2 is because of resistance to insulin resulting in inability to utilize 
glucose. In addition to medicines and diet control, regular exercise helps in increase in utilization of glucose. 

Aims & Objectives: To study efficacy of exercise especially treadmill walking on controlling blood glucose 
homeostasis in diabetes mellitus.

Material and Method: The study was conducted on 40 clinically confirmed cases of type-2 diabetes 
mellitus male patients who were divided in study group and control group with 20 patients in each group. 
Study was conducted for period of 8 weeks. Diet plan was formed by expert during this period and subjects 
were instructed to follow it strictly. Fasting blood glucose and postprandial blood glucose was measured 
before and after exercise programme. 

Findings: There is significant decrease in fasting blood glucose and Postprandial blood glucose level in 
study group as compared to control group with inter-group difference was significant (P<0.05). 

Conclusion: Treadmill exercise is very useful for blood glucose control in addition to diet control and 
medicines. 

Keywords: Type-2 diabetes mellitus, Treadmill exercise, Fasting blood glucose, Postprandial blood glucose, 
Glycemic control.

Introduction

Diabetes mellitus (DM) refers to a group of 
common metabolic disorders that share the phenotype 
of hyperglycemia. The two broad categories of DM are 
designated type 1 and type 2. Both types of diabetes are 
preceded by a phase of abnormal glucose homeostasis 
as the pathogenic processes progress. Type 1 DM is the 
result of complete or near-total insulin deficiency. Type 2 
DM is a heterogeneous group of disorders characterized 
by variable degrees of insulin resistance, impaired 
insulin secretion, and increased glucose production.1
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The prevalence of diabetes is going to double 
globally from 171 million in 2000 to 366 million in 2030 
with maximum increase in India. By 2030, around 79.4 
million people will be affected by diabetes according to 
prediction made by Wild et al.2 

In addition to medication and diet control, exercise 
is also helpful in increasing insulin sensitivity. American 
diabetes association recommends moderate aerobic 
physical activity of 150 minutes/week.3 Walking is 
considered to be the best exercise as it involves larger 
muscles of lower limb as well as muscular work of upper 
limb. Treadmill machine which is electronically driven 
or manual simulates all the features of natural walking. 

Material & Method

In our study we used treadmill (Phillips, Novafit 
turbo) machine, oscilloscope for measuring heart rate 
and respiratory rate, Sphygmomanometer for measuring 
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blood pressure, weighing scale. Permission from 
institutional ethical committee was taken.

From diabetes OPD 40 male patients of age group 
45-55 years who were clinically and biochemically 
confirmed cases of diabetes included in study after 
obtaining informed consent. Patients with known 
case of cardiac, respiratory, renal and musculoskeletal 
disorders were excluded from programme. Those who 
were willing to do exercise were included in study group 
and who were not willing to do exercise were included 
in control group.

Whole programme was conducted for period of 8 
weeks. At the beginning of study, fasting blood sugar 
(FBS) and postprandial blood sugar (PPBS) was 
measured for all subjects. Additionally weight, height 
and body mass index was measured. Subjects were 
examined for any muscular weakness in lower limb. 
Regular diet may vary in different subjects so diet 
plan was formed for whole day by advice of dietician 
and they were explained to follow it strictly during the 
whole exercise programme so as to avoid effects of diet 
on blood glucose level. 

Treadmill machine (Phillips, Novafit turbo) used 
for the study can measure speed in form of RPM, 
total distance travelled in kilometers and calories used 
during exercise. All subjects in study group were first 
given demonstration of treadmill machine to make 
them familiarize. Programme was conducted for total 
40 minutes which include 5 minutes of warm up, 30 
minutes of treadmill walking followed by 5 minutes of 
rest. All subjects were instructed to report immediately 
if they feel breathlessness, headache, dizziness or any 
other symptoms which are indicative for stopping 
exercise. Blood pressure, heart rate and respiratory rate 
were taken in supine at the beginning of exercise. 

First warm up was done in the form of active limb 
movements and muscle stretching. Then oscilloscope 
was attached for monitoring of heart rate, respiratory 
rate and blood pressure. Subjects were instructed to walk 
on treadmill for 30 minutes. Speed of treadmill machine 
was set to 3.5 km/hour with fixed inclination. All the 
subjects were constantly monitored for development of 
any symptoms and any noticeable change in parameters. 
At the end of thirty minutes, parameters were measured 
immediately and then they are instructed to take rest for 
five minutes. Vital parameters were also taken during 

recovery period of five minutes. This completed session 
was conducted for five days in a week for total 8 weeks. 
At the end of 8 weeks FBS and PPBS was taken again 
for both groups. Statistical analysis was done using 
student’s t test with p value < 0.05 is considered as 
statistically significant.

Findings

All the subjects in study group completed exercise 
programme without any event. Pre and post exercise 
blood glucose levels are compared in both study and 
control group.

In study group, FBS and PPBS level before exercise 
was in the range of 150-196 mg% and 180-212 mg% 
respectively. After exercise programme range of FBS 
and PPBS was 130-162 mg% and 156-170 mg% 
respectively.

In control group, FBS and PPBS level before 
exercise was in the range of 154-202 mg% and 184-210 
mg% respectively. After 8 weeks of observation range 
of FBS and PPBS was 150-188 mg% and 168-200 mg% 
respectively.

Difference between FBS and PPBS before and after 
programme in both the group was compared (Table-1). 
Mean decrease in FBS in study group was 38.6 mg% 
while in control group it was 26.8 mg% with intergroup 
difference is statistically significant (p<0.05). In study 
group decrease in PPBS was 42.8mg% as compared to 
control group having difference of 30.4 mg%. So inter 
group difference in PPBS is statistically significant (p 
value <0.05). Also subjects in study group reported of 
feeling of well being with loss of average two kilograms 
weight. 

Table-1 Comparison between study and control 
group for change in FBS and PPBS after programme

Difference                         Study group (mean±SD)        
Control group (mean±SD)  n=10

FBS1-FBS2                                38 ± 8.275                                     
26 ± 8.910*

PPBS1-PPBS2                            42 ± 6.784                                    
30 ± 8.623*

FBS1- Fasting blood glucose before exercise
FBS2- Fasting blood glucose after exercise
PPBS1- Postprandial blood glucose before exercise
PPBS2- Postprandial blood glucose after exercise
*p<0.05, student t-test



        98        International Journal of Physiology, April-June 2019, Vol. 7, No. 2     

Discussion

Diabetes Mellitus is a clinical syndrome comprising 
a heterogeneous group of metabolic diseases that are 
characterized by chronic hyperglycemia and disturbances 
in carbohydrate, fat and protein metabolism secondary 
to defects in insulin secretion, insulin action or both.4 
Comprehensive management of diabetes includes 
drugs, insulin, lifestyle changes comprising of diet 
control, exercise and education.5 In this study, efficacy 
of treadmill exercise on control of blood glucose was 
studied in addition to diet control and medication. 
Exercise improves insulin sensitivity and therefore has 
a positive effect on blood glucose control. In addition 
it also has positive effects on lipid profile and blood 
pressure and it is important part of weight management 
programme. For inactive person it is better to start with 
at least 5 minutes daily and then gradually increase 5 
minutes to up to at least 30 minutes of daily walking.6   

Only problem with diet and exercise is that it requires 
strong motivation and self confidence. So for the 
patient’s perspective oral drugs for diabetes is the best 
management.

At the beginning of exercise, muscle utilizes 
stored glycogen as fuel consumption. But it is available 
only for short period only. If activity is continued, 
glycogenolysis becomes source of glucose and then 
after few minutes gluconeogenesis starts in liver. After 
depletion of glycogen store in liver, stored fat in adipose 
tissue converted into fatty acids which are used as fuel 
by muscle.7  

Wahren et al. reported that working muscles are more 
sensitive to insulin as compared to resting muscle, which 
increase utilization of glucose. Also during exercise 
blood flow to working muscle increase which increase 
size of capillaries and number of insulin receptors which 
ultimately balance sensitivity of insulin.8  

Shivananda nayak et al. reported that after six weeks 
of treadmill exercise, glucose utilization is increased in 
muscle which has positive effects on glucose homeostasis 
with significant fall in fasting and postprandial blood 
glucose level.9 

Exercise programme is also affected by some factors 
like type of exercise, duration of exercise, intensity and 
frequency of exercise. According to American college 
of sports medicine, exercise with low intensity but long 
duration gives better result as compared to high intensity 
short duration exercise. Duration of exercise should be 
gradually increased over days. Exercise programme 

should be restricted to five days per week. Intensity can 
be controlled by counting target heart rate with formula 
of subtracting your age from 220. In this study it was 
found that endurance exercise helps in control of blood 
glucose level. It works by increasing insulin sensitivity 
in exercising muscle. As compared to resting condition, 
numbers of insulin receptors are more in working muscle 
which ultimately helps to utilize glucose despite low 
production by pancreas as in diabetes mellitus. 

Conclusion

Well planned exercise programme which is strictly 
followed can improve glycemic control and also helps 
to reduce weight. In addition to mental well being it 
reduces cardiovascular risk factors in patients of diabetes 
mellitus.
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Abstract

Background: Swine flu has become a very common seasonal respiratory disease having larger number of 
morbidities and mortalities. It has created panic situation among general public and health care workers just 
because of lack of awareness regarding the same.  

Aims & Objectives: This study was carried out to reach general public of every class for their perception for 
this pandemic disease. Knowledge regarding measures for prevention and treatments available if it occurs 
was the objective of this study. Also to find out myths prevalent in them and to create awareness in proper 
direction was the objective of this study.

Material and Method: This study was carried out on 500 people chosen randomly from different places of 
Udaipur having different class and strata. Study was done by making pre-formed questionnaires. Data was 
analyzed by using SPSS.

Findings: Major part of study population gain information from news papers and TV channels. 76% of study 
population had heard about swine flu by different resources. Myths are prevalent in 37% of populations 
regarding causes and mode of occurring of swine flu. Only 23% of study population knows importance of 
hand-washing as measure for preventing swine flu.

Conclusion: Though large campaign carried out by government and media, people needs to be made aware 
for every aspects of swine flu through ground level awareness programmes. 

Keywords: Swine flu, knowledge, attitude, practice.

Introduction

Swine influenza is an acute respiratory disease 
occurs due to different strains of influenza virus type 
A which is named globally as H1N1.1 Initially virus 
outbreak was prevalent only in pigs but due to regular 
contacts between pigs and human, some strains had 
spread from pigs to human. In 21st century first outbreak 
of this H1N1 flu occurred in Maxico city in the month 
of March 2009, after that it spread within a very limited 
time to all over the world.1 After that outbreak, World 
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health organization (WHO) had declared it as pandemic 
as it had approached in more than two continents.2 It was 
given a name ‘swine flu’ as during 2009 pandemic, the 
strain of H1N1 influenza showed very similar genes to 
the influenza virus affecting North American swine.3,4 

Considering amongst the largest populist country, 
India is on 3rd rank according to the number of cases 
and total number of deaths because of swine flu.5 Due 
to increasing numbers of morbidities and mortalities 
in subsequent years, swine flu is considered as global 
threat amongst emerging diseases. According to data of 
Ministry of health and family welfare, government of 
India, 6,804 cases and 542 deaths from swine flu has 
been registered up to October 2018.6 Rajasthan reported 
191 deaths from swine flu amongst 1912 cases with 
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second most after Maharashtra in the year of 2018.6

Material & Method

This is a cross-sectional study carried out on general 
public of Udaipur city. For knowledge, attitude and 
practice study, sample size should be atleast 200.7 In 
this study total 500 participants were included so as to 
achieve larger representation of population. Study was 
carried out during October-December 2018. 

Study was approved by institutional ethical 
committee. Inclusion criteria for participants were 
minimum 15 years of age with at least primary education 
achieved. To make this study more representative of 
population, participants were selected from different 
parts of city having different economic status, different 
educational level and different occupations like some 
professional persons working as company executives, 
lawyer, bankers, and also some shopkeepers, street 
vendors, students, housewife etc. Random sampling was 
done for selection. Informed consent was taken from 
participants. None of the participant refused as they 
were assured for complete anonymous study.  

Participants were approached personally for 
interview. Pre formed questionnaires were used which 
includes their demographic profile (sex, age, education, 
occupation), knowledge regarding swine flu (how it 
occurs, mode of spreading, signs and symptoms), attitude 
towards disease and practice they follow for prevention 
and treatment of disease.  

Findings

In the present study 346 participants were male 
and 154 were female. Educational levels of participants 
were from primary to professional level with different 
job profile.

Table-1: Knowledge on symptoms of swine flu

Symptoms No. Percentage

Fever 390 89.1

Running nose 85 19.4

Cough 375 85.6

Headache 128 29.2

Body ache 143 32.6

Vomiting 76 17.3

Diarrhea 74 16.8

Amongst 500 participants, 438 (87.6%) had 
previously heard about swine flu so further interview 
was carried out for these 438 participants only. 190 
(43.3%) knew that swine flu is caused by virus. The most 
common symptoms of swine flu like running nose was 
known to 85 participants (19.4%), fever to 390 (89.1%) 
and cough to 375 (85.6%) participants. (Table-1)

Table-2: How to prevent swine flu?

Preventive measures No. Percentage

Face mask 323 73.7

Frequent hand wash 157 35.8

Avoid crowded place 193 44.1

By home remedies 146 33.3

By homeopathic drugs 82 18.7

Avoiding animal contacts 107 24.4

Regarding preventive measures, use of mask or 
handkerchief was known to 323 (73.7%), frequent hand 
washing and personal hygiene 157 (35.8%) while 193 
(44.1%) participants believe that avoid crowded place 
for prevention. (Table-2)

Table-3: How swine flu spread?

Mode of spread No. Percentage

Contact of patient 316 72.1

Non-vegetarian food 34 7.7

Bite of bugs 26 5.9

Blood contact of patient 43 9.8

Through water 21 4.7

Myths or misconception regarding swine flu are by 
eating non-vegetarian food 34 (7.7%), bite of some bugs 
26 (5.9%), blood contact of infected patient 43 (9.8%), 
while majority of participants 316 (72.1%) were aware 
that swine flu spread by close contact with affected 
person and by inhalation through respiratory route when 
patient cough or sneeze. (Table-3)
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Table-4: Sources of information

Sources No. Percentage

Television 196 44.7

News paper 180 41.1

Internet 88 20.1

Doctors 32 7.3

Social media 71 16.2

Hoardings and banners 60 13.6

Programmes by health 
department

19 4.3

Participants have different sources of information 
with telemedia is the highest 196 (44.7%). (Table-4)

Knowledge regarding vaccine available for swine 
flu was known to 171 (39.1%) participants and treatment 
availability was known to 236 (53.8%) but only 29 
(6.6%) participants have heard the name of drug Tamiflu.

Discussion

Knowledge regarding infectious disease among 
community people is the benchmark of incidence and 
prevalence of that disease. Right attitude and practice 
towards the disease make them less vulnerable and 
ultimately it decides well being of any community. This 
study is based on knowledge, attitude and practice for 
prevention and treatment of swine flu (H1N1) amongst 
urban community of Udaipur city which may help 
local authorities related to health sectors for planning 
and implementing programme for awareness regarding 
swine flu. Some misconceptions must be removed from 
general public like swine flu is always deadly disease 
and no any treatment available. 

In this study 87.6% participants have heard about 
swine flu which is lower than study done by Chaudhary V 
et al8 and Rathi S et al9 while it is higher than study done by 
Singh S et al10 which may be due to different educational 
level of participants and awareness programmes by 
local authorities at different places. Study population 
represents all aspects of community with wide variety 
of demographic profiles. Male participants are more in 
numbers which is similar to study done by Singh S et 
al10 while in study of Latiff et al11 female participants are 

more.

Knowledge on clinical features of swine flu amongst 
participants of this study is found to be similar to study 
done by Farhat et al12 with fever is known to be the most 
common symptoms while another common symptom of 
running nose is not much known amongst participants. 

Prevention is always considered as more important 
tool than treatment. In this study 73.7% participants 
consider use of face mask as the best method for 
prevention but another much important measure of 
frequent hand washing is known only to 35.8% which is 
contrast to study done by Rubin et al.13  This is because 
lack of interest and lazy attitude towards disease and 
awareness programmes run by authorities.

Myths also prevalent amongst participants like 
eating of non vegetarian food specially pork, bite of 
mosquito or other bugs or by taking contaminated food 
or water which contradict to study done by Shilpa K et 
al14 in Karnataka having very low 2.4% prevalence of 
myths . This may be due to failure of health workers and 
authorities in making ground level efforts for spreading 
awareness regarding actual cause and mode of disease. 

Telemedia and newspapers are major source of 
information as better availability of these resources in 
urban population similar to findings of other studies.5,12,15 
Health education is very important measure for increase 
well being of community by reducing prevalence of 
disease. Mass media including social media is considered 
best in current scenario to approach every individual of 
society. 

Conclusion

If knowledge regarding swine flu is increased, it 
definitely changes attitude of community towards disease 
and practice of preventive measures to be taken. These 
are three pillars of health system as it directly affects 
health programmes implemented by government. Focal 
points regarding swine flu like running nose as important 
symptoms, frequent hand washing as important practice 
and removing all myths for disease are key areas to be 
considered and mass media can help during epidemic 
of swine flu for creating awareness of these key areas 
instead of creating panics and blaming health authorities. 
Also role of health workers and concerned authorities 
is important as early detection and timely notification 
of disease can help to break chain of spreading of 
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disease. This study conclude that there is either lack of 
knowledge or incomplete knowledge regarding swine 
flu in general public which is to be rectified by paying 
immediate attention
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Background: Swine flu has become a very common seasonal respiratory disease having larger number of 
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Introduction

Swine influenza is an acute respiratory disease 
occurs due to different strains of influenza virus type 
A which is named globally as H1N1.1 Initially virus 
outbreak was prevalent only in pigs but due to regular 
contacts between pigs and human, some strains had 
spread from pigs to human. In 21st century first outbreak 
of this H1N1 flu occurred in Maxico city in the month 
of March 2009, after that it spread within a very limited 
time to all over the world.1 After that outbreak, World 
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health organization (WHO) had declared it as pandemic 
as it had approached in more than two continents.2 It was 
given a name ‘swine flu’ as during 2009 pandemic, the 
strain of H1N1 influenza showed very similar genes to 
the influenza virus affecting North American swine.3,4 

Considering amongst the largest populist country, 
India is on 3rd rank according to the number of cases 
and total number of deaths because of swine flu.5 Due 
to increasing numbers of morbidities and mortalities 
in subsequent years, swine flu is considered as global 
threat amongst emerging diseases. According to data of 
Ministry of health and family welfare, government of 
India, 6,804 cases and 542 deaths from swine flu has 
been registered up to October 2018.6 Rajasthan reported 
191 deaths from swine flu amongst 1912 cases with 
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second most after Maharashtra in the year of 2018.6

Material & Method

This is a cross-sectional study carried out on general 
public of Udaipur city. For knowledge, attitude and 
practice study, sample size should be atleast 200.7 In 
this study total 500 participants were included so as to 
achieve larger representation of population. Study was 
carried out during October-December 2018. 

Study was approved by institutional ethical 
committee. Inclusion criteria for participants were 
minimum 15 years of age with at least primary education 
achieved. To make this study more representative of 
population, participants were selected from different 
parts of city having different economic status, different 
educational level and different occupations like some 
professional persons working as company executives, 
lawyer, bankers, and also some shopkeepers, street 
vendors, students, housewife etc. Random sampling was 
done for selection. Informed consent was taken from 
participants. None of the participant refused as they 
were assured for complete anonymous study.  

Participants were approached personally for 
interview. Pre formed questionnaires were used which 
includes their demographic profile (sex, age, education, 
occupation), knowledge regarding swine flu (how it 
occurs, mode of spreading, signs and symptoms), attitude 
towards disease and practice they follow for prevention 
and treatment of disease.  

Findings

In the present study 346 participants were male 
and 154 were female. Educational levels of participants 
were from primary to professional level with different 
job profile.

Table-1: Knowledge on symptoms of swine flu

Symptoms No. Percentage

Fever 390 89.1

Running nose 85 19.4

Cough 375 85.6

Headache 128 29.2

Body ache 143 32.6

Vomiting 76 17.3

Diarrhea 74 16.8

Amongst 500 participants, 438 (87.6%) had 
previously heard about swine flu so further interview 
was carried out for these 438 participants only. 190 
(43.3%) knew that swine flu is caused by virus. The most 
common symptoms of swine flu like running nose was 
known to 85 participants (19.4%), fever to 390 (89.1%) 
and cough to 375 (85.6%) participants. (Table-1)

Table-2: How to prevent swine flu?

Preventive measures No. Percentage

Face mask 323 73.7

Frequent hand wash 157 35.8

Avoid crowded place 193 44.1

By home remedies 146 33.3

By homeopathic drugs 82 18.7

Avoiding animal contacts 107 24.4

Regarding preventive measures, use of mask or 
handkerchief was known to 323 (73.7%), frequent hand 
washing and personal hygiene 157 (35.8%) while 193 
(44.1%) participants believe that avoid crowded place 
for prevention. (Table-2)

Table-3: How swine flu spread?

Mode of spread No. Percentage

Contact of patient 316 72.1

Non-vegetarian food 34 7.7

Bite of bugs 26 5.9

Blood contact of patient 43 9.8

Through water 21 4.7

Myths or misconception regarding swine flu are by 
eating non-vegetarian food 34 (7.7%), bite of some bugs 
26 (5.9%), blood contact of infected patient 43 (9.8%), 
while majority of participants 316 (72.1%) were aware 
that swine flu spread by close contact with affected 
person and by inhalation through respiratory route when 
patient cough or sneeze. (Table-3)



International Journal of Physiology, July-September 2019, Vol. 7, No. 3                43         

Table-4: Sources of information

Sources No. Percentage

Television 196 44.7

News paper 180 41.1

Internet 88 20.1

Doctors 32 7.3

Social media 71 16.2

Hoardings and banners 60 13.6

Programmes by health 
department

19 4.3

Participants have different sources of information 
with telemedia is the highest 196 (44.7%). (Table-4)

Knowledge regarding vaccine available for swine 
flu was known to 171 (39.1%) participants and treatment 
availability was known to 236 (53.8%) but only 29 
(6.6%) participants have heard the name of drug Tamiflu.

Discussion

Knowledge regarding infectious disease among 
community people is the benchmark of incidence and 
prevalence of that disease. Right attitude and practice 
towards the disease make them less vulnerable and 
ultimately it decides well being of any community. This 
study is based on knowledge, attitude and practice for 
prevention and treatment of swine flu (H1N1) amongst 
urban community of Udaipur city which may help 
local authorities related to health sectors for planning 
and implementing programme for awareness regarding 
swine flu. Some misconceptions must be removed from 
general public like swine flu is always deadly disease 
and no any treatment available. 

In this study 87.6% participants have heard about 
swine flu which is lower than study done by Chaudhary V 
et al8 and Rathi S et al9 while it is higher than study done by 
Singh S et al10 which may be due to different educational 
level of participants and awareness programmes by 
local authorities at different places. Study population 
represents all aspects of community with wide variety 
of demographic profiles. Male participants are more in 
numbers which is similar to study done by Singh S et 
al10 while in study of Latiff et al11 female participants are 

more.

Knowledge on clinical features of swine flu amongst 
participants of this study is found to be similar to study 
done by Farhat et al12 with fever is known to be the most 
common symptoms while another common symptom of 
running nose is not much known amongst participants. 

Prevention is always considered as more important 
tool than treatment. In this study 73.7% participants 
consider use of face mask as the best method for 
prevention but another much important measure of 
frequent hand washing is known only to 35.8% which is 
contrast to study done by Rubin et al.13  This is because 
lack of interest and lazy attitude towards disease and 
awareness programmes run by authorities.

Myths also prevalent amongst participants like 
eating of non vegetarian food specially pork, bite of 
mosquito or other bugs or by taking contaminated food 
or water which contradict to study done by Shilpa K et 
al14 in Karnataka having very low 2.4% prevalence of 
myths . This may be due to failure of health workers and 
authorities in making ground level efforts for spreading 
awareness regarding actual cause and mode of disease. 

Telemedia and newspapers are major source of 
information as better availability of these resources in 
urban population similar to findings of other studies.5,12,15 
Health education is very important measure for increase 
well being of community by reducing prevalence of 
disease. Mass media including social media is considered 
best in current scenario to approach every individual of 
society. 

Conclusion

If knowledge regarding swine flu is increased, it 
definitely changes attitude of community towards disease 
and practice of preventive measures to be taken. These 
are three pillars of health system as it directly affects 
health programmes implemented by government. Focal 
points regarding swine flu like running nose as important 
symptoms, frequent hand washing as important practice 
and removing all myths for disease are key areas to be 
considered and mass media can help during epidemic 
of swine flu for creating awareness of these key areas 
instead of creating panics and blaming health authorities. 
Also role of health workers and concerned authorities 
is important as early detection and timely notification 
of disease can help to break chain of spreading of 
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disease. This study conclude that there is either lack of 
knowledge or incomplete knowledge regarding swine 
flu in general public which is to be rectified by paying 
immediate attention
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Abstracts: Background: Cardiovascular diseases (CVD) one of the major chronic diseases and leading cause of 
death. One important risk factor for cardiovascular diseases is hyperlipidemia. Our diet determines 
development of hyperlipidemia to a great extent. Objective: Comparison of effect of vegetarian and non 
vegetarian diet on lipid profile and fasting blood glucose level. Methods: Present study was conducted among 
100 males of lower middle socioeconomic class of bhuwana village who were divided into two groups based on 
their diet either vegetarian or non vegetarian. 55 and 45 subjects were included in each group respectively. A 
questionnaire containing detailed diet history was filled by each subject. Lipid profile and fasting blood sugar 
were recorded. Data were analysed by applying appropriate statistical test. Results:  Mean value of total 
cholesterol, LDL among non vegetarian subjects were 210.60mg/dl, 127.56mg/dl respectively, which was 
higher than mean value of 171.94mg/dl, 104.46mg/dl respectively in vegetarian group (P<0.05). While mean 
serum triglyceride and HDL was found to be higher in vegetarian subjects which was 135.06mg/dl and 
43.47mg/dl, as compared to non vegetarian subjects having mean value of 112.75mg/dl and 41.63mg/dl 
respectively (P<0.05). Fasting blood sugar of vegetarians was 96.48mg/dl while that of non vegetarians was 
90.30mg/dl (p>0.05) Conclusion: Non vegetarian diet alters the lipid profile. Fasting blood glucose is normal in 
both groups. 
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Introduction 
Cardiovascular diseases (CVD) one of the major 
chronic disease, which is the leading cause of 
death. In India, the death rate from CVD has 
increased at an alarming rate and is estimated 
currently as 52 per cent1. One of the major risk 
factors for cardiovascular diseases is 
hyperlipidemia. Cholesterol disorders or 
scientifically termed dyslipidemia refers to the 
clinical conditions produced by lipid aberrations, 
thus raising the cholesterol and triglyceride levels2, 

3. Recent study says 80% of cholesterol is produced 
by liver while only 20% is contributed by dietary 
sources. 4 
There is great dispute whether vegetarian diet is 
better or non- vegetarian. The natural diet of man 
consists of fruits, nuts and grains, not meat. Then 
the question arises why do large numbers of 
people eat animal flesh? There is a variety of 
reasons for people having a non-vegetarian diet. 
Most people are concerned about their health and 

many people have the think that non-vegetarian 
foods being rich in protein and iron are the only 
source for getting all the nutrients that can make 
them strong, healthy and active. It is also well 
known fact that many essential amino acids are 
only available in animal proteins.   
Vegetarian diet is that which excludes all food 
which is cooked from dead animals. Vegetarians do 
not eat meat or meat products, but may consume 
milk, dairy products. This diet, when appropriately 
planned and balanced, is healthful and provides 
health benefits, because it acts both in the 
prevention and in the treatment of diseases 
5.Saturated fats, such as animal fats and 
cholesterol play an important role in person's 
health. Although some fats are necessary in a 
balanced diet for body maintenance, saturated fats 
can be hazardous to one's health, if taken in excess 
amounts. Diets high in saturated fats and 
cholesterol, increase cholesterol level in blood and 
produce atherosclerosis, which leads to heart 
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disease and stroke. Epidemiological studies on 
vegetarians show that appropriately planned 
vegetarian diets are healthy and nutritionally 
adequate6. Compared to omnivorous diets, 
vegetarian diets can provide several health 
benefits. Vegetarians have a lower prevalence of 
overweight and obesity also lower risk of IHD, 
diabetes and diverticular disease compared with 
non-vegetarians from a similar background, 
whereas the data are equivocal for stroke. 7 The 
long-term health of vegetarians appears to be 
generally good, and for some diseases and medical 
conditions it may be better than that of 
comparable omnivores. However, these positive 
health-related outcomes in vegetarians can be 
influenced by factors other than dietary practice. 
The lipid profile is a blood test done to access the 
status of fat metabolism in the body and is 
important in heart diseases. High circulating serum 
cholesterol, low density lipoprotein- cholesterol 
(LDL-C) and serum triglycerides are major risk 
factors of this disease8. 
 
Aims and objectives: 

 Impact of different composition of 
vegetarian as well as non vegetarian diet 
on lipid profile and blood glucose. 

 To know effect of different composition of 
non vegetarian diet such as egg, fish, meat 
on lipid profile. 

 
Material and Methods 

 Present cross sectional- observational type of 
study was conducted among 100 male individuals 
of 25-40 years residing at the bhuwana village. 
Reason behind selection of this age group was to 
exclude effect of normal ageing process on lipid 
profile as well as blood glucose level since effect of 
diet on these parameters is chronic. Prior approval 
from the institute ethical committee was taken. 
Out of 100, 55 subjects were strict vegetarian while 
45 subjects eat different varieties of non 
vegetarian food that includes egg, meat (red 
+white) and fish. Frequency of eating non 
vegetarian food was at least 3 days in week. Socio 
economic class of all subjects was lower middle 
according to Kupuswamy classification.9 As 
composition and quality of diet may change in 

different socio economic group, subjects were 
selected from same locality and socio economic 
class. All selected subjects were skilled workers 
who were engaged in mild-moderate type of 
physical activity (metabolic equivalent task-MET 
<6) and neither exposed to regular exercise nor 
regular fast food eater.  Preferred method of 
cooking was fry with use of soyabean oil as it is 
cheaper and easily available in study area. The 
subjects were selected by simple random sampling. 
Subjects with family history of diabetes, 
hypertension or cardiovascular event, personal 
history of any chronic disease like diabetes, 
hypertension or any autoimmune disease, 
addiction of alcohol, tobacco, smoking, people 
taking steroidal drugs, people who were acutely ill 
were excluded from the study. 
The data was collected by means of a personal 
interview and history taking. All the subjects were 
asked to fill a Performa containing details regarding 
demographic profile, medical, family, personal, diet 
history. In diet history whether they are vegetarian 
or non-vegetarian, type of food intake, food with 
addition of sugar/ ‘gud’ to ‘dal’ and vegetables, 
addition of oil in making dough, type of oil used in 
cooking, quantity of oil/ghee and sugar/ ‘gud’ 
consumed in the household per month per person, 
frequency of eating out, frequency and quantity of 
having sweets and fried food/ snacks/ junk food, 
frequency and quantity of fruit and vegetable 
intake, frequency and quantity of dairy products 
like cheese, paneer and milk made items were also 
considered.  
 After personal interview physical examination 
including height, weight, hip and waist 
circumference, blood pressure measurement was 
conducted.  
Lipid profile of each subject measured in early 
morning after overnight fast by portable LipidPlus 
machine (JantPharmacal Corporation, Encino CA). 
Blood glucose level was recorded by glucometer 
(Accu-chek active glucometer). An informed 
consent of all the participants was taken prior to 
commencing the study.   
We considered following normal range of values 
for the various parameters. 
Lipid profile: Total cholesterol (TC) 150-200 mg/dl, 
Low Density Lipoprotein (LDL) fraction 80-150 
mg/dl, High Density Lipoprotein (HDL) fraction 30-
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60 mg/dl, Fasting Serum Triglyceride (TG) 75-150 
mg/dl10. 
Blood pressure: systolic blood pressure (SBP) ≥140 
mmHg and / or diastolic blood pressure (DBP) ≥90 
mmHg taken as hypertensive. Rest all were taken 
as Non hypertensive (pre hypertensive and 
normotensive). (JNC 7 report on Prevention, 
Detection, Evaluation, and Treatment of High 
Blood Pressure, U. S. Department of Health and 
Human Services) 11. 
Body mass index (BMI): BMI ≥ 30 kg/m² were 
classified as being Obese and those with BMI ≥25 
kg/m² but ˂30 kg/m² were identified as being 
Overweight (Global database on BMI, WHO 2005) 
12. 
Waist Hip Ratio (WHR): a WHR ˃ 1.0 in males was 
taken as abnormal (Waist Circumference and 
Waist–Hip Ratio: Report of WHO Expert 
Consultation 2008) 13. 
Fasting blood glucose: <100mg/dl- normal, 100-
125mg/dl- prediabetes, >125-diabetes (American 
diabetes association) 14. 
Statistical analysis:  
The data was analyzed using Microsoft excel by 
applying unpaired t-test for quantitative data and 
using Epi Info 7 version 7.0-8.3. Significance level 
was taken as p ˂ 0.05. 
Result:  

Table1: Baseline characteristics of Vegetarian and 
Non vegetarian subjects. 

 Vegetarian 

(Mean 
±SD)N=55 

Non 
vegetarian* 

(Mean ± 
SD)N=45  

Age(years)  35.41± 4.49 34.55±4.09 

Weight (kg) 70.44±9.18 70.41±14.15 

Height (m) 1.67±0.09 1.65±0.07** 

BMI (kg/m2) 25.23±2.89 26.50±4.50 

WHR 0.80±0.07 0.80±0.10 

SBP (mm of 
Hg) 

122.89±11.62 126.32±6.42 

DBP(mm of 
Hg) 

83.67±6.42 85.14±5.79 

MBP(mm of 
Hg) 

99.41±7.93 99.86±5.53 

Pulse rate 80.98±11.60 77.39±6.46** 

Average 
calorie 
intake 
(calorie per 
person/day 

2159.35±87.74 2192.96±90.53 

Total 
cooking oil 
consume 
(ml/person/
month)  

681.36±58.26 688.40±59.21 

Total sugar 
intake( mg/ 
person/mon
th)  

900.16±40.68 875.56±37.49** 

*frequency of eating non vegetarian food at least 
3days a week 

** p<0.05  

Table 2: Comparison of Lipid profile in Vegetarian 
and Non- vegetarian subjects 

Lipid profile  

(mg/dl) 

Vegetarian 

(Mean±SD) 

N=55 

Non-
vegetarian* 

(Mean±SD) 

N=45 

TotalCholesterol 171.94±19.42 210.60±28.96** 

LDL 104.46±13.50 127.56±19.25** 

HDL 43.47±3.79 41.63±2.83** 

S. Triglyceride 135.06±11.20 112.75±12.18** 

LDL/HDL Ratio 2.49±0.48 3.14±0.58** 

T.Chole./ HDL 4.05±0.70 5.13±0.80** 
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*frequency of eating Non vegetarian food at least 
3days a week 

**p<0.05 

Table 3: Different food type preference among 
non vegetarian subjects (n=45) 

Non-

veget

arian 

food 

type* 

Mea

t  

Egg  Fish  Egg
+fis
h 

Egg
+M
eat 

Fish
+Me
at 

Al

l 

th

re

e 

No. of 

subjec

ts 

17 2 0 9 9 4 4 

*frequency of eating non vegetarian food at least 
3days a week 

Table 4: Comparison of lipid profile among 
different pattern of non vegetarian food 

Lipid 

profil

e 

(mg/

dl) 

Meat 
(red+
whit
e) 

 

(Mea
n±SD
) 

Egg 

 

(Me
an±
SD) 

Egg

+Fis

h 

(Me
an±
SD) 

Egg+

Meat 

(Mea
n±SD
) 

Fish+
Meat 

(Mea
n±SD
) 

All 
thre
e 

(Me
an±
SD)
  

TC 224.7
9±25.
46* 

200.
15±
24.1
3 

169.
39±
18.5
6* 

235.3
7±26.
35 

223.7
9±23.
47 

200.
9±2
0.98 

LDL 136.8
5±12.
89* 

127.
56±
11.7
4 

110.
71±
10.3
6* 

130.8
7±12.
50 

140.3
8±13.
27 

130.
45±
12.3
6 

HDL 40.28
±3.26
* 

41.5
0±3.
68 

43.2
0±3.
17* 

42.50
±3.08 

40.9±
3.04 

41.3
0±3.
74 

TG 117.3
5±11.

118.
17±

116.
87±

108.6
7±10.

105.9
8±10.

120.
34±

36 12.4
9 

11.7
8 

89 42 10.3
9 

LDL/ 

HDL 

3.41±
0.36 

3.19
±0.2
6 

2.60
±0.4
6 

3.05±
0.24 

3.45±
0.78 

3.21
±0.2
1 

TC/ 

HDL 

5.61±
0.98 

4.85
±0.7
4 

3.98
±0.5
6 

5.55±
1.12 

5.45±
1.28 

4.87
±0.4
7 

*p<0.05 

Table 5: Comparison of fasting blood sugar level in 
vegetarian and non vegetarian subjects 

 Vegetarian 
(Mean±SD) 

N=55 

Non-vegetarian* 

(Mean±SD)N=45 

Fasting blood 

glucose(mg/

dl) 

96.48±8.24 90.30±9.45** 

*frequency of eating non vegetarian food at least 
3days a week 

**P<0.05 

Discussion: The present study is a cross sectional 
study of people aged 25-40 years residing in the 
bhuwana village. The aim of the study was to 
assess effect of vegetarian and non vegetarian diet 
on lipid profile and blood sugar level and to know 
which type of diet is better than another. As per 
table 1 both groups are comparable for most of the 
baseline characteristics (p>0.05) except height, 
pulse rate and average intake of sugar. All three 
parameters were higher among vegetarians as 
compared to non vegetarians (p<0.05). BMI of both 
the groups fall under overweight category. Blood 
pressure is comparable in both groups which are in 
contrast to result of Yokoyama et al15 and Ophir et 
al16 in which vegetarians exhibit lower BP than non 
vegetarians. Approximate total calorie intake per 
person and consumption of cooking oil 
/person/month were within normal range and 
groups do not show any significant difference. 
Soyabean oil is very popular for cooking in this part 
of India. 
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Average per capita sugar consumption among 
vegetarians is significantly high (table 1) as 
compare to non vegetarians however it is within 
normal range of 35mg/day as suggested by 
American diabetes association17. Excess sugar 
intake can cause cardiovascular disease. Jean welsh 
et al18 found that people who consumed increased 
amount of added sugar had increased blood levels 
of harmful fats. LDL and TG were increased while 
HDL was decreased.In our study mean fasting 
blood glucose level among the study groups was 
within normal range. 

Mean total cholesterol, LDL, LDL/HDL ratio, and 
total cholesterol/HDL in non vegetarian subjects 
are 210.60mg/dl, 127.56mg.dl, 3.14 and 5.13 
respectively, which is higher than mean value of 
171.94mg/dl, 104.46mg/dl, 2.49 and 4.05 
respectively in vegetarian group (p<0.05) 
While mean serum triglyceride and HDL is found to 
be higher in vegetarian subjects which is 
135.06mg/dl and 43.47mg/dl, as compared to non 
vegetarian subjects having mean value of 
112.75mg/dl and 41.63mg/dl respectively(p<0.05). 

Result of this study matches with study done by 
Alexander et al19 and Li et al20 indicated that meat-
eaters had a significantly higher cluster of 
cardiovascular risk factors compared with 
vegetarians, including increased body mass index, 
waist to hip ratio, plasma total cholesterol, 
triacyglycerol, LDL levels, ratio of TC/HDL and 
LDL/HDL, though in our study serum triglyceride is 
found to be more in vegetarians. It is a well known 
fact that a high consumption of plant based foods 
such as fruit and vegetables, nuts and whole grains 
reduces risk of coronary artery disease and stroke. 
This vegetarian diet provides protection because of 
mono and polyunsaturated fatty acids, n-3 fatty 
acids, antioxidant vitamins, minerals, 
phytochemicals, fibre and plant protein21, 22. 

Among non vegetarian subjects, various pattern of 
consumption of non vegetarian food is seen (table 
3). These are egg only, meat (red +white) only, egg 
and meat, fish and meat, egg and fish and all three. 
Significant difference (P<0.05) in blood lipid profile 
is seen in subjects consuming only meat with total 
cholesterol and LDL 224.79mg/dl and 136.85mg/dl 
respectively as compared to consumers of fish and 
egg with total cholesterol and LDL are 169.39mg/dl 

and 101.71mg/dl respectively (table 4). Also HDL is 
higher in fish and egg eaters with 43.20mg/dl as 
compared to only meat eaters 40.28mg/dl. 
Research worldwide has indicated that eating fish 
regularly- one or two servings weekly is beneficial. 
Fish is low in fat; high in protein and an excellent 
source of omega 3 fatty acids which reduces 
incidence of heart disease23. We couldn’t find an 
exclusive fish eater since study area is far away 
from costal line, it was difficult to define lipid 
profile among exclusive fish eaters. Higher values 
also found in consumers of egg only with total 
cholesterol and LDL is 200.15mg/dl and 
127.56mg/dl respectively.  
Conclusion 
Total cholesterol and low density lipoprotein found 
higher among non vegetarians while high density 
lipoprotein and triglycerides elevated among 
vegetarians. Non vegetarian subjects should limit 
the intake of meat. Fasting blood glucose and 
blood pressure were within normal range. 
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ABSTRACT

Background: Hypertension (HT) posing a major public health challenge to the universe in socioeconomic and 
epidemiological transition. Hyperuricemia in HT is coupled with augmented cardiovascular morbidity and mortality. It 
also predates the development of HT and suggests that it is not simply a consequence of HT per se. Increased urate level 
along with greater production of oxygen-free radical and augmented oxidative stress may contribute to progression of HT. 
Aims and Objectives: This study aims to assess the correlation between serum uric acid (SUA), serum malondialdehyde 
(S. MDA) level, and blood pressure in early essential HT. Materials and Methods: In this cross-sectional study, after 
applying inclusion and exclusion criteria, 200 subjects were divided into three groups: 50 subjects as control group, 75 
in prehypertensive group, and 75 in hypertensive group. SUA and S. MDA level were estimated in all subjects. Data 
were analyzed by appropriate statistical methods. Results: A significant and positive correlation was observed between 
SUA and S. MDA level in HT group. Both parameters were correlated positively and significantly with systolic blood 
pressure (SBP), but not with diastolic blood pressure (DBP) in hypertensive individuals. Conclusion: An elevated SUA 
level is predictive for the evolution of both HT and coronary artery disease. Hyperuricemia plays a role in the formation 
of free radicals and oxidative stress through increased lipid oxidation. Furthermore, positive correlation with SBP further 
established its potential role in the etiopathogenesis of essential HT.

KEY WORDS: Essential Hypertension; Hyperuricemia; Serum Malondialdehyde Level; Lipid Peroxidation; Oxidative Stress

INTRODUCTION

Essential hypertension (HT) is being increasingly 
documented as a part of a complex multifaceted disorder 
worldwide due to its high incidence and associated risks 
of renal and cardiovascular disease (CVD), for instance, 
stroke, myocardial infarction, and heart failure. The effective 
union between HT and hyperuricemia has been documented 
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for more than a century. Studies from the 1950s and 1960s 
demonstrated the incidence of hyperuricemia in hypertensive 
cases to be between 20 and 40%.[1] Later on, it was found 
that an increasing level of serum urate is an autonomous risk 
factor of HT.[2]

Raised serum uric acid (SUA) level is also associated with 
increased cardiovascular morbidity and mortality rate.[3] Its 
level is thoroughly controlled by the balance among uric 
acid production and excretion.[4] Urate is freely filtered in the 
glomerulus, reabsorbed, secreted, and then again reabsorbed 
in the proximal tubule. Essential HT may also be linked with 
hyperuricemia with normal renal functions.[5] Hyperuricemia 
(>5.5 mg/dl  [330 μmol/L]) was  detected  in  almost  90% of 
teenagers with primary HT, whereas uric acid levels were 
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significantly lower in controls and youth with any white coat 
or secondary HT.[6] The finding that uric acid levels were not 
lifted in secondary HT also cuts down the probability that the 
hyperuricemia resultants from HT.

There are abundant reports that oxidative stress is amplified 
in patients with HT. Further, the extreme production of 
reactive oxygen species (ROS) due to raised urate level, 
out stripping antioxidant defense mechanisms, has been 
involved in pathophysiological conditions that influence 
on the cardiovascular system.[7] Moreover, ROS react 
with membrane lipids to yield lipid hydroperoxide, a 
destructive process known as lipid peroxidation. Lipid 
hydroperoxide decomposes to build various products 
containing malondialdehyde. In the present study, serum 
malondialdehyde (S. MDA) was used as a biochemical 
marker for the assessment of lipid peroxidation.

The significance of both SUA and S. MDA level in the 
development of essential HT has not been thoroughly 
investigated, especially in Southern Rajasthan. Hence, this 
study has been designed to study the correlation between 
SUA, S. MDA level, and blood pressure among newly 
diagnosed essential HT.

MATERIALS AND METHODS

This cross-sectional case–control study was conducted among 
200 subjects in the Department of Physiology, Geetanjali 
Medical College and Hospital (GMCH), Udaipur. All the 
subjects were chosen randomly from medicine outpatient 
department, family members or attendants of established 
hypertensive patients, individual’s comings to hospital for 
health checkup, and healthy volunteers such as clinical and non-
clinical staff of a tertiary care hospital. This study was ethically 
approved by the institutional ethical committee of GMCH, 
Udaipur (Ref. No. GU/UCE/EC/2013/299 dated15/05/2013).

Inclusion Criteria

All the sex-matched subjects, aged between 20 and 50 years 
old were broadly divided into three groups:
•  50 participants with normal blood pressure (systolic blood 

pressure [SBP] = 90–119 mmHg and diastolic blood pressure 
[DBP] = 60–79 mmHg) were taken as control group

•  75 cases  of  prehypertension  (preHT)  (SBP  =  120–
139 mmHg and DBP = 80–89 mmHg) were taken as 
preHT group

•  75 cases  of  newly  diagnosed  cases  of  essential  HT 
(SBP = 140–159 mmHg and DBP = 90–99 mmHg) were 
taken as HT group.

Exclusion Criteria

The subjects suffering with gout, diabetes mellitus, gestational 
HT, and/or secondary HT caused by renal disorders, metabolic 

disorders, fluid volume disturbances, endocrinal disorders, 
etc., were excluded from the study groups. Smokers, alcohol 
consumers, and patients on medication for HT were also 
excluded from the study. After diagnosis, a written informed 
voluntary consent was taken from all the participants after 
explaining their participation in the study in their local 
language. All the data from three groups were collected in the 
detailed pro forma along with required physical examination. 
For biochemical analysis, blood sample (5 ml) was drawn 
after an overnight fasting (12 h) by venous puncture and 
serum was separated by centrifugation at 3000 rpm for 
10 min. SUA level and S. MDA were estimated using 
commercially available reagents or kits.[8,9]

Statistical Analysis

The data were analyzed using the Statistical Package for the 
Social Sciences (SPSS) version 16. Significance testing of 
difference for mean of three groups was done by analysis of 
variance test (ANOVA). P < 0.05 was used to establish statistical 
significance. The correlation between different parameters was 
assessed by Pearson coefficient of correlation test.

RESULTS

Figures 1 and 2 showing that the difference in mean of SUA 
level and S. MDA level between control, preHT, and HT group 
was highly significant (P < 0.0001). Table 1 shows that SUA 
level was significantly and positively correlated with SBP 
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Figure 1: Comparison of mean serum uric acid level among 
different groups (*significant with P < 0.001)

Table 1: Correlation of serum uric acid levels with various 
parameters

Parameters Control group Hypertension 
group

r value P value r value P value

SBP −0.234 NS +0.478 <0.001

DBP −0.230 NS +0.202 NS

S. MDA +0.236 NS +0.574 <0.001

S. MDA: Serum malondialdehyde, SBP: Systolic blood pressure, 
DBP: Diastolic blood pressure
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(r = +0.478, P < 0.001) and S. MDA (r = +0.574, P < 0.001), 
whereas no significant correlation was found with DBP 
(P > 0.05). Figures 3-5 showed that S. MDA was significantly 
and positively correlated with SBP (r = +0.486, P < 0.001) 
and SUA (r = +0.574, P < 0.001), whereas no significant 
correlation was found between S. MDA and DBP (P > 0.05).

DISCUSSION

In this study, we found that the mean of SUA level and 
S. MDA level in hypertensive group was significantly higher 
as compared to prehypertensive and controls (P < 0.001). The 
increased trend in mean SUA level was observed from control 
to prehypertensive and prehypertensive to hypertensive cases 
[Figures 1 and 2]. Results also showed that SUA and S. MDA 
were significantly and positively correlated with each other 
and SBP (P < 0.001), whereas no significant correlation was 
observed with DBP (P > 0.05) for the same.

Masuo et al. assessed the linear relationship of SUA and SBP 
and showed an average raise of 23 mmHg per 1 mg/dl increase 
in SUA within non-obese young men.[10] Another study 
on 125 children (age group 6–18 years) with essential HT 
proved the association of SUA with SBP (r = 0.80) and DBP 
(r = 0.66).[6] In support to our study, Acharya and Mishra found 
that S. MDA level was significantly and positively correlated 

with SBP (r = +0.364, P < 0.01) and SUA level (r = +0.289, 
P < 0.05). They found no significant correlation between 
S. MDA and DBP.[11] Amirkhizi et al. assessed the oxidative 
stress marker related to atherosclerosis in prehypertensive 
women. Regarding MDA level, they attained that MDA was 
positively correlated with both SBP (r = +0.24, P < 0.001) and 
DBP (r = +0.18, P < 0.001).[12] Ouppatham et al. examined 
the relationship of hyperuricemia and blood pressure in the 
Thai army population and observed a significant and positive 
correlation between both SUA levels and SBP (r = 0.186, 
P < 0.001) and same with DBP (r = 0.255, P < 0.001).[13] 
However, Teng et al. described a contrary result, wherein uric 
acid was associated with the risk of HT in the elderly.[14]

Hyperuricemia is commonly experienced with essential HT, 
even untreated HT. Studies in animal models proposed that 
hyperuricemia may be predominantly important in early 
HT[15] and likewise studies in humans illustrated that the 
strongest relationship of hyperuricemia is with premature 
HT such as discovered in adolescents.[6] Contrary to these 
findings, a number of studies have recommended that the 
association between elevated SUA and cardiovascular risk 
does not carry on after rectifying for other risk factors.

Experimental studies provide a credible physiologic 
mechanism by which increases in SUA might cause HT. Uric 
acid enters vascular smooth muscle cells, where it stimulates 
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Figure 3: Correlation between serum uric acid levels and serum 
malondialdehyde levels (*significant with P < 0.001)
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Figure 2: Comparison of mean serum malondialdehyde level 
among different groups (*significant with P < 0.001)
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Figure 5: Correlation between serum malondialdehyde levels and 
diastolic blood pressure (*significant with P < 0.001)
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mitogen-activated protein kinases, cyclooxygenase-2, and 
platelet-derived growth factor to stimulate vascular smooth 
muscle proliferation and preglomerular arteriolopathy.[15,16] 
Increased SUA further causes an increase in juxtaglomerular 
renin production and a decrease in macula densa neuronal 
nitric oxide (NO) synthase expression, leading to 
renal vasoconstriction and probably increasing blood 
pressure.[17] If renal vasoconstriction persistent, it may impart 
to arteriosclerosis and the exploitation of salt-sensitive HT, 
even if the hyperuricemia is rectified.

In addition, SUA plays a role in the formation of free 
radicals and may elucidate the link between hyperuricemia 
and HT.[18] Augmented intracellular uric acid may accelerate 
oxidative stress directly by raising NADPH oxidase linked 
ROS or generated by stimulation of xanthine oxidase during 
the generation of uric acid as well. Oxidative stress may 
contribute to the generation and/or development of HT through 
a number of probable mechanisms included (a) curbing of the 
vasodilator NO by ROS such as superoxide, (b) production of 
vasoconstrictor lipid peroxidation products, (c) diminution of 
tetra hydrobiopterin (BH4), an important NO synthase cofactor, 
(d) structural and functional changes within the vasculature.[19]

Experimentally, by means of which, hyperuricemia results in 
HT are by way of oxidative stress, endothelial dysfunction, 
and activation of the renin angiotensin system. The net effect 
is to provoke renal and systemic vasoconstriction and the 
progression of HT. Increase in SUA has been demonstrated 
as an earlier marker of HT, which occurs even before the 
modification in serum creatinine.[18]

Limitations

As the present study is hospital-based case–control study, 
so to establish these results to the population of Southern 
Rajasthan, large sample size should be taken.

CONCLUSION

From the above discussion, it can be concluded that increased 
serum MDA in hypertensive indicates an association between 
increased oxidative stress and HT. SUA through lipid 
peroxidation might be processing toward the etiopathogenesis 
of essential HT even in its former stages, and its serum level 
may be a modifiable factor for progression of the disease. 
Measuring these biomarkers in clinical practice may identify 
high-risk individuals. Further, the maintenance of the oxidative 
balance and SUA in hypertensive patients would be helpful in 
preventing the CVD and other diseases associated with HT.
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Effect of Treadmill Exercise on Blood Glucose Control  
in Type-2 Diabetes Mellitus Patients
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Abstract

Background: Diabetes mellitus type 2 is because of resistance to insulin resulting in inability to utilize 
glucose. In addition to medicines and diet control, regular exercise helps in increase in utilization of glucose. 

Aims & Objectives: To study efficacy of exercise especially treadmill walking on controlling blood glucose 
homeostasis in diabetes mellitus.

Material and Method: The study was conducted on 40 clinically confirmed cases of type-2 diabetes 
mellitus male patients who were divided in study group and control group with 20 patients in each group. 
Study was conducted for period of 8 weeks. Diet plan was formed by expert during this period and subjects 
were instructed to follow it strictly. Fasting blood glucose and postprandial blood glucose was measured 
before and after exercise programme. 

Findings: There is significant decrease in fasting blood glucose and Postprandial blood glucose level in 
study group as compared to control group with inter-group difference was significant (P<0.05). 

Conclusion: Treadmill exercise is very useful for blood glucose control in addition to diet control and 
medicines. 

Keywords: Type-2 diabetes mellitus, Treadmill exercise, Fasting blood glucose, Postprandial blood glucose, 
Glycemic control.

Introduction

Diabetes mellitus (DM) refers to a group of 
common metabolic disorders that share the phenotype 
of hyperglycemia. The two broad categories of DM are 
designated type 1 and type 2. Both types of diabetes are 
preceded by a phase of abnormal glucose homeostasis 
as the pathogenic processes progress. Type 1 DM is the 
result of complete or near-total insulin deficiency. Type 2 
DM is a heterogeneous group of disorders characterized 
by variable degrees of insulin resistance, impaired 
insulin secretion, and increased glucose production.1
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The prevalence of diabetes is going to double 
globally from 171 million in 2000 to 366 million in 2030 
with maximum increase in India. By 2030, around 79.4 
million people will be affected by diabetes according to 
prediction made by Wild et al.2 

In addition to medication and diet control, exercise 
is also helpful in increasing insulin sensitivity. American 
diabetes association recommends moderate aerobic 
physical activity of 150 minutes/week.3 Walking is 
considered to be the best exercise as it involves larger 
muscles of lower limb as well as muscular work of upper 
limb. Treadmill machine which is electronically driven 
or manual simulates all the features of natural walking. 

Material & Method

In our study we used treadmill (Phillips, Novafit 
turbo) machine, oscilloscope for measuring heart rate 
and respiratory rate, Sphygmomanometer for measuring 
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blood pressure, weighing scale. Permission from 
institutional ethical committee was taken.

From diabetes OPD 40 male patients of age group 
45-55 years who were clinically and biochemically 
confirmed cases of diabetes included in study after 
obtaining informed consent. Patients with known 
case of cardiac, respiratory, renal and musculoskeletal 
disorders were excluded from programme. Those who 
were willing to do exercise were included in study group 
and who were not willing to do exercise were included 
in control group.

Whole programme was conducted for period of 8 
weeks. At the beginning of study, fasting blood sugar 
(FBS) and postprandial blood sugar (PPBS) was 
measured for all subjects. Additionally weight, height 
and body mass index was measured. Subjects were 
examined for any muscular weakness in lower limb. 
Regular diet may vary in different subjects so diet 
plan was formed for whole day by advice of dietician 
and they were explained to follow it strictly during the 
whole exercise programme so as to avoid effects of diet 
on blood glucose level. 

Treadmill machine (Phillips, Novafit turbo) used 
for the study can measure speed in form of RPM, 
total distance travelled in kilometers and calories used 
during exercise. All subjects in study group were first 
given demonstration of treadmill machine to make 
them familiarize. Programme was conducted for total 
40 minutes which include 5 minutes of warm up, 30 
minutes of treadmill walking followed by 5 minutes of 
rest. All subjects were instructed to report immediately 
if they feel breathlessness, headache, dizziness or any 
other symptoms which are indicative for stopping 
exercise. Blood pressure, heart rate and respiratory rate 
were taken in supine at the beginning of exercise. 

First warm up was done in the form of active limb 
movements and muscle stretching. Then oscilloscope 
was attached for monitoring of heart rate, respiratory 
rate and blood pressure. Subjects were instructed to walk 
on treadmill for 30 minutes. Speed of treadmill machine 
was set to 3.5 km/hour with fixed inclination. All the 
subjects were constantly monitored for development of 
any symptoms and any noticeable change in parameters. 
At the end of thirty minutes, parameters were measured 
immediately and then they are instructed to take rest for 
five minutes. Vital parameters were also taken during 

recovery period of five minutes. This completed session 
was conducted for five days in a week for total 8 weeks. 
At the end of 8 weeks FBS and PPBS was taken again 
for both groups. Statistical analysis was done using 
student’s t test with p value < 0.05 is considered as 
statistically significant.

Findings

All the subjects in study group completed exercise 
programme without any event. Pre and post exercise 
blood glucose levels are compared in both study and 
control group.

In study group, FBS and PPBS level before exercise 
was in the range of 150-196 mg% and 180-212 mg% 
respectively. After exercise programme range of FBS 
and PPBS was 130-162 mg% and 156-170 mg% 
respectively.

In control group, FBS and PPBS level before 
exercise was in the range of 154-202 mg% and 184-210 
mg% respectively. After 8 weeks of observation range 
of FBS and PPBS was 150-188 mg% and 168-200 mg% 
respectively.

Difference between FBS and PPBS before and after 
programme in both the group was compared (Table-1). 
Mean decrease in FBS in study group was 38.6 mg% 
while in control group it was 26.8 mg% with intergroup 
difference is statistically significant (p<0.05). In study 
group decrease in PPBS was 42.8mg% as compared to 
control group having difference of 30.4 mg%. So inter 
group difference in PPBS is statistically significant (p 
value <0.05). Also subjects in study group reported of 
feeling of well being with loss of average two kilograms 
weight. 

Table-1 Comparison between study and control 
group for change in FBS and PPBS after programme

Difference                         Study group (mean±SD)        
Control group (mean±SD)  n=10

FBS1-FBS2                                38 ± 8.275                                     
26 ± 8.910*

PPBS1-PPBS2                            42 ± 6.784                                    
30 ± 8.623*

FBS1- Fasting blood glucose before exercise
FBS2- Fasting blood glucose after exercise
PPBS1- Postprandial blood glucose before exercise
PPBS2- Postprandial blood glucose after exercise
*p<0.05, student t-test
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Discussion

Diabetes Mellitus is a clinical syndrome comprising 
a heterogeneous group of metabolic diseases that are 
characterized by chronic hyperglycemia and disturbances 
in carbohydrate, fat and protein metabolism secondary 
to defects in insulin secretion, insulin action or both.4 
Comprehensive management of diabetes includes 
drugs, insulin, lifestyle changes comprising of diet 
control, exercise and education.5 In this study, efficacy 
of treadmill exercise on control of blood glucose was 
studied in addition to diet control and medication. 
Exercise improves insulin sensitivity and therefore has 
a positive effect on blood glucose control. In addition 
it also has positive effects on lipid profile and blood 
pressure and it is important part of weight management 
programme. For inactive person it is better to start with 
at least 5 minutes daily and then gradually increase 5 
minutes to up to at least 30 minutes of daily walking.6   

Only problem with diet and exercise is that it requires 
strong motivation and self confidence. So for the 
patient’s perspective oral drugs for diabetes is the best 
management.

At the beginning of exercise, muscle utilizes 
stored glycogen as fuel consumption. But it is available 
only for short period only. If activity is continued, 
glycogenolysis becomes source of glucose and then 
after few minutes gluconeogenesis starts in liver. After 
depletion of glycogen store in liver, stored fat in adipose 
tissue converted into fatty acids which are used as fuel 
by muscle.7  

Wahren et al. reported that working muscles are more 
sensitive to insulin as compared to resting muscle, which 
increase utilization of glucose. Also during exercise 
blood flow to working muscle increase which increase 
size of capillaries and number of insulin receptors which 
ultimately balance sensitivity of insulin.8  

Shivananda nayak et al. reported that after six weeks 
of treadmill exercise, glucose utilization is increased in 
muscle which has positive effects on glucose homeostasis 
with significant fall in fasting and postprandial blood 
glucose level.9 

Exercise programme is also affected by some factors 
like type of exercise, duration of exercise, intensity and 
frequency of exercise. According to American college 
of sports medicine, exercise with low intensity but long 
duration gives better result as compared to high intensity 
short duration exercise. Duration of exercise should be 
gradually increased over days. Exercise programme 

should be restricted to five days per week. Intensity can 
be controlled by counting target heart rate with formula 
of subtracting your age from 220. In this study it was 
found that endurance exercise helps in control of blood 
glucose level. It works by increasing insulin sensitivity 
in exercising muscle. As compared to resting condition, 
numbers of insulin receptors are more in working muscle 
which ultimately helps to utilize glucose despite low 
production by pancreas as in diabetes mellitus. 

Conclusion

Well planned exercise programme which is strictly 
followed can improve glycemic control and also helps 
to reduce weight. In addition to mental well being it 
reduces cardiovascular risk factors in patients of diabetes 
mellitus.
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Abstract 

Context: Alcohol consumption has been steadily increasing all over world, especially in 
India. Alcohol can cause physical, mental and social effects which is determined by quantity 
and pattern of alcohol drinking.  
Aim: Present study was conducted to observe alterations in the biochemical and 
haematological parameters in heavy alcohol consumers. 
Subjects  and  Method: 40 young males of 20-40 years age with history of daily alcohol 
consumption for past one to five years duration were included in study .Estimation of the 
biochemical and haematological parameters were carried out in study and control subjects. 
Statistical Analysis: Analysis of the haematological and biochemical parameters data of the 
study subjects and controls was done by using student t test   
 Results: Lipid profile parameters were not altered in study subjects .Liver enzymes AST and 
ALT were significantly elevated in alcoholic subjects. Hemoglobin and platelets was lower in 
alcoholic subjects. Mean corpuscular volume was significantly higher in alcoholics. 
Conclusion: These alterations of liver enzymes and haematological parameters in alcoholics 
can be used as early indicator of alcohol abuse and person can be motivated to stop alcohol 
consumption. 
Key words: Alcoholics, Lipid profile, Liver enzymes, Hemoglobin 
 

Introduction 
Alcohol is not often thought as a drug largely because its use is common for both religious 
and social purposes in most parts of world. However , it is a drug and of all the drugs , 
alcohol is the only drug whose self induced intoxication is socially acceptable. Compulsive 
drinking in excess has become modern society’s  one of the most serious problems 1 . Alcohol 
has been widely consumed through ages because of its perceived benefits as a social lubricant 
and for relaxation , mood alteration and sensory pleasure . But long term consumption of 
large amount is harmful leading to addiction and fatal or non fatal injuries . Alcoholism is a 
worldwide social and medical problem . Over the past 30-40 years , alcohol consumption has 
increased in quantity and frequency 2 . The age at which people start drinking has also 
declined. Consumption of alcohol in young people has created concern as alcoholism may 
run a greater risk of alcoholic problems in later life 3 .All organs can be damaged due to 
direct effects of alcohol, especially the digestive and nervous systems . At the level of 
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digestive system , alcohol causes gastrointestinal problems , cirrhosis of liver , pancreatitis 
and cancer of mouth , pharynx  and oesophagus . At level of nervous system it causes 
problems with  reflexes  , vision , equilibrium of the body , lesions of nerves 4 . Alcohol has 
numerous adverse effects on various types of blood cells and their functions 5. Other effects 
include loss of appetite, vitamin deficiency , infection , sexual impotence and menstrual 
irregularities. The diagnosis occurs when the adverse effects are already obvious and 
recognizable6. Effective and low cost methods are now available for identification and 
treatment of  alcohol addiction at an early stage . They include various haematological and 
biochemical parameters. Some of the commonly studies parameters are  Aspartate  amino 
transferase (AST), Alanine amino transferase  (ALT) , Alkaline Phosphatase, and 
haemoglobin (Hb%) ,  Mean corpuscular volume  ( MCV) , Mean corpuscular Haemoglobin 
(MCH) . Combination of one or more of these markers has been reported to give better 
sensitivity and diagnostic accuracy characterizing the early events leading to alcoholic 
disease at later stage. Earlier studies have shown the once the alcohol consumption is stopped 
at earlier stage, the alteration are reversed, thus altering the pathway of morbidity and 
mortality and ensure a disease free life to the individual. 
The present study was done to identify the alteration in serum lipid profile, liver enzymes ( 
AST, ALT ) and haematological parameters like  haemoglobin (Hb%) Mean corpuscular 
volume  ( MCV) , Mean corpuscular Haemoglobin (MCH) , platelet counts in asymptomatic 
young alcoholic individuals of 20-40 years age group, which were considered as a heavy 
drinkers with history of consumption of alcohol for  one to five years. 
 

Material and methods: 
This case control study was conducted in November 2019 to  February 2020 . The study was 
done by obtaining blood and serum samples from study and control subjects . The samples 
were drawn in morning under aseptic precautions after over night fast . The study group 
consisted of 40 subjects and 40 control subjects . They were selected on the basis of 
following inclusion and exclusion criteria. 
 

Inclusion criteria: 
Male subjects aged 20-40 years with history of heavy alcohol consumption for duration of 
one to five  years . 
 

Exclusion criteria :  
Person with following disorders were not included in study. 
• Hypertension 
• Diabetes mellitus 
• Malignant condition 
• Cardiovascular and respiratory disorders 
• Individual on medication 
• Smokers 
Collection of blood samples , which is invasive procedure and need overnight fasting was 
explained to the subjects in detail. Subjects unconditionally gave consent to participate in 
study. The study complied with the Declaration of Helsinki and protocol was approved by the 
institution review board. 
 

Method of collection of data. 
• A questionnaire was given to the subjects and controls to elicit the details of alcohol 
consumption , history of past or present illness 7 . 
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• The average number of alcohol drinks consumed per mouth was asked .Daily 
consumption of  six or more drinks (> 90 ml daily) was defined as heavy drinker 8 . 
• Height and weight was recorded . Body mass index was calculated. 
• Vital parameters like pulse rate , Blood pressure was recorded .Detail examination of 
cardiovascular , Respiratory system , Abdomen and Central nervous system was done. 
• Under aseptic precautions 4 ml of blood was drawn from anterior cubital vein .2ml was 
taken in EDTA bulb for estimation of Haematological parameters and 2 ml was taken in a 
plain bulb for estimation of lipid profile and liver enzymes in blood . 
• Serum lipid profile and liver enzymes were estimated by using Biochemistry Analyzer. 
• Haematological parameters were measured by using Automated hematology Analyzer. 
• Following parameters were studied . 
1) Lipid profile -  Total cholesterol (TC) ,High density lipoprotein cholesterol (HDL-C) ,low 
density lipoprotein cholesterol (LDL-C) , Very low density lipoprotein cholesterol (VLDL-
C),  and Triglycerides TL. 
2) Liver enzymes -  Aspartate  amino transferase (AST) , Alanine amino transferase  (ALT) , 
Alkaline Phosphatase . 
3) Haematological parameters like haemoglobin ( Hb %) , Mean corpuscular volume  
 ( MCV) , Mean corpuscular Haemoglobin (MCH) , platelet counts 
 

Statistical Analysis :  
Analysis of the haematological and biochemical parameters data of the study subjects and 
controls was done by using student  t  test  9,10  .  p value was calculated ,         p< 0.05 was 
considered significant and p < 0.01 was considered highly significant , > 0.05 was considered  
not significant . 
 

Results : 
The results obtained were expressed as Mean ± Standard deviation . p value was calculated 
Anthropometric data 
The table 1 shows anthropometric data of the study subjects and controls . There was no 
significant difference in Age , Weight , Height , BMI between study and control groups.  
 

Table 1 : Anthropometric data of control and study subjects . 
Anthropometric Parameters Control subjects 

Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
n = 40 

P value Significance 

Age (Years) 30.8 ± 2.8 31.48 ± 3.22 > 0.05 Not Significant 
Weight (Kg) 60 ± 7.23 63.36 ± 4.24 > 0.05 Not Significant 
Height (Cm) 165.3 ± 7.2 163.4 ± 5.82 > 0.05 Not Significant 
BMI (Kg/ m2) 22.82 ± 2.54 23.24 ± 2.24 > 0.05 Not Significant 
 

Vital data  
 
Resting pulse rate :  

The Mean ± SD of pulse rate at rest in control was 76.24 ± 3.26 beats / minute and in study 
subject was 72 ± 4.32 beats / minute .There was no significant difference in the resting pulse 
rate between the two  groups. 
 

Blood Pressure : 
The Mean ± SD systolic blood pressure at rest in controls was 122.24 ± 4.26 mm Hg and 
124.42 ± 6.18 mm Hg in study subjects . 
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The Mean ± SD diastolic blood pressure was 78.62 ± 4.24 mm Hg in control and 76.34 ±3.82 
mm Hg in study subjects. 
There was no significant difference in Blood Pressure between study and control group. 
 

Lipid Profile :  
The lipid profile data of study and controls are shown in Table 2. 

 
Table 2:  Lipid profile data of control and study subjects . 

Parameters of 
Lipid Profile 
(mg/dl ) 

Control subjects 
Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
(n = 40) 

P value Significance 

Total cholesterol 210 ± 36.24 218.18 ± 32.46 > 0.05 Not Significant 
HDL- 
cholesterol 

42.46 ± 6.48 40.24 ± 8.21 > 0.05 Not Significant 

LDL- 
cholesterol 

140.18 ± 32.78 138.24 ± 30.68 > 0.05 Not Significant 

VLDL- 
cholesterol 

26.82 ± 10.26 27.76 ± 11.34 > 0.05 Not Significant 

Triglycerides 148.72 ± 48.26 150.36 ± 44.34 > 0.05 Not Significant 
There was no significant difference between the serum lipid profile parameters between study 
and control subjects.  
 

Liver enzymes : 
The data of liver enzymes of study and controls are shown in table 3. 

 
Table 3: Liver Enzymes  data of control and study subjects 

Liver enzymes 
(IU/L) 

Control subjects 
Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
(n = 40) 

P value Significance 

AST 21.38 ± 6.72 34.42 ± 7.26 <0.01 Highly Significant 
ALT 16.84 ± 8.03 25.76 ± 9.34 <0.05 Significant 
Alkaline Phosphatase 62.76 ± 11.42 60.82 ± 9.34 >0.05 Not Significant 
AST levels were more in alcoholic subjects as compared to control subjects and this 
difference was statistically  highly significant . 
ALT levels were significantly  higher in alcoholic  subjects as compared to control group 
subjects. 
There was no significant difference in alkaline phosphatase levels between the two groups. 
 

Haematological parameters : 
 

Table 4: Haematological parameters of study and controls . 
Haematological parameters Control 

subjects 
Mean ± SD 
(n = 40) 

Study subjects 
Mean ± SD 
(n = 40) 

P 
value 

Significance 

Haemoglobin ( gm/ dl) 13.64 ± 1.24 11.34 ± 1.05 <0.05 Significant 
Mean corpuscular volume(fL) 84.76 ± 5.37 92.84 ± 6.24 <0.01 Highly Significant 
Mean corpuscular  aemoglobin(pg) 31.86 ± 1.24 32.241.18 >0.05 Not Significant 
Platelet count (lac /mm3) 2.75 ± 0.67 2.01 ± 0.48 <0.01 Highly Significant 
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Haemoglobin was lower in study subjects .There was significant difference in haemoglobin 
levels in study and control group subjects .The Mean corpuscular volume of the study 
subjects was significantly higher as compared to controls. There was no significant difference 
in Mean corpuscular Haemoglobin values between two groups. Platelet count was lower in 
the study subjects as compared to control subjects and this difference was highly significant. 
 

Discussion  : 
This study was conducted to find the effects of alcohol abuse in young adults of 20-40 years 
age group with history of heavy consumption of alcohol for duration  of one to five years 
.The effects of alcohol intake on serum lipids and lipoprotein depends on the dose and mode 
of alcohol intake , individual susceptibility , genetic variables and dietary factors .In heavy 
drinkers the synthesis of VLDL is stimulated .Even short term use of alcohol stimulate 
lipoprotein lipase activity in adipose tissue and consequently the concentration of VLDL in 
plasma stays normal or is even subnormal . There is increased transport rate of  VLDL 
particles as a result of high lipoprotein lipase activity results in upregulation of HDL 
receptors 11.  
In our study , lipid profile parameters like Total cholesterol , HDL cholesterol LDL 
cholesterol and triglycerides  were studied .We observed that there was no significant 
alteration in the lipid profile parameters between control and study subjects. This findings 
correlates with the previous study done by T. Oduaola et al in which there was no association 
between alcohol intake with total cholesterol levels 12.  Similar observation were also found 
in a study conducted by Marita  Passilta et al in which there was no difference in HDL-C and 
LDL-C concentration between controls and in those with highest alcohol intake 13. However , 
Vaswani . M et al in their study found values of Total cholesterol , HDL-C , VLDL-C , 
Triglycerides except LDL-C were higher in alcohol dependents as compared to non 
dependent subjects . Similarly study by John .B Whitfield et al , showed that the triglycerides 
levels were increased with increasing alcohol intake . Studies by J.B Ruidavets et al and Hans 
Hoffmeister et al , found that blood levels of HDL- C increased with increasing alcohol 
intake 14,15 . The above studies were conducted in people with history of longer duration of 
alcohol consumption of greater than 5 years , which may be reason for the alteration in lipid 
profile  in these subjects . Our results showed no alteration in lipid profile as our subjects 
were exposed to shorter duration of one to five years . In our study we studied the liver 
enzymes like SGOT , SGPT , and alkaline phosphatase  .We observed that the liver enzymes 
SGOT , SGPT were significantly higher in study subjects as compared to controls . Alkaline 
phosphatase did not alter in both groups. Osaretin Albert Taiwo  Ebuehi et all in a study 
found the activities of SGOT , SGPT Alkaline phosphatase of heavy drinkers were higher as 
compared to moderate drinkers and non drinkers 16 .An association between liver disease and 
heavy alcohol consumption was recognised more than 200 years ago 17 . The liver is 
particularly susceptible to alcohol related injuries .Since liver is the major site of alcohol 
metabolism .Alcohol is broken down in liver and free radicals are generated .Liver injury is 
caused by direct toxicity of free radicals 18. When hepatocytes are damaged , they leak 
enzymes in to blood .Hence level of liver enzymes in plasma is important indicator of liver 
dysfunction .  
Various haematological parameters like Haemoglobin content , Mean corpuscular volume , 
Mean corpuscular haemoglobin and Platelets were studied in our study. Haemoglobin was 
lower in alcoholic subjects as compared to controls subjects and this difference was 
statistically significant. Anemia was found in a study conducted by Subir Kumar Das et al , 
Latvala  J et al  and Louis.W Sullivan et al 19,20,21 . A number of clinical observation in man 
have suggested that alcohol may act as a haematological toxin in body. In our study MCV 
was higher in study subjects as compared to controls and this was statistically highly 
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significant. Platelets count was lower in study subjects as compared to controls and this 
difference was statistically highly significant.  A study conducted  by John Lindenbaum et al , 
showed  a marked decrease in platelet count in alcoholics 22.  David Savage et al found an 
increase of  MCV and lower platelet counts much more commonly associated with heavy 
alcoholic intake 23 .  
The adverse effects of alcohol on Haemopoietic system are both direct and indirect . Direct 
effect of alcohol consumption include toxic effects on bone marrow and blood cell 
precursors. The indirect effect include nutritional deficiencies like folic acid and other 
vitamin resulting in macrocyte of  red blood cells .Alcohol intake can interfere with a late 
stage of platelet production by suppressing the maturing megakaryocytes . Alcohol also 
shorts the life span of existing platelets .  
 

Conclusion :   
The present study concludes that consumption of alcohol for duration of one to five years 
may not alter the levels of lipid parameters in body .Liver enzymes were increased in heavy 
drinkers as compared to non alcoholics . Anaemia is commonly observed in alcoholics. There 
alteration can be considered as early indicater of alcoholism . These changes are found to be 
reversible once alcohol consumption is stopped as observed by many researchers .Therefore 
awareness should be created among public regarding major health problem associated  with 
alcohol intake .This will help to lesser the damage and better recovery of alcoholic 
individuals . 
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Background: Chronic obstructive pulmonary disease (COPD) patients are prone to exacerbation 
that account for significant morbidity and mortality. According to physio-pathologic and clinical-
functional viewpoints, bronchiectasis and COPD have some common characteristics, it has been 
observed that bronchiectasis was present in up to 50% of patients with moderate to severe COPD . 
This observation suggests that COPD is a risk factor for bronchiectasis. Previous studies support 
the beneficial effect of Bhramari pranayama and Yoganidra individually in hypertension and other 
diseases. This is a study to evaluate effect of combination of pranayama and meditation on basal 
cardiac and respiratory parameters in young healthy individuals. 
Aim:  The aim of this study was to investigate the effect of regular practice of  Bhramari pranayama 
and Yoganidra for 3 months on the basal cardiac and respiratory parameters of young healthy 
medical students. 
Methods: Total 94 young medical students were selected who performed Bhramari Pranayama 
and Yoganidra for a duration of 3 months. Basal values of pulse, blood pressure and respiratory 
rate were recorded on each student before and after yoga. 
Results: In our study mean pulse rate  before yoga  was  76.39 ± 4.34 per min. and after yoga  it 
reduced to 74.56 ± 3.55 per min (p <0.001) .The basal systolic blood pressure before yoga was 
systolic 117.12 ± 4.470 mm Hg and diastolic 74.18 ± 3.884 mm Hg .After 3 months of yoga systolic 
reduced to 114.18 ± 4.103 mm Hg and diastolic blood pressure fell to 71.37 ± 2.570 mm Hg (p < 
0.001). Before yoga the mean respiratory rate was 19.25 ± 1.756 per minute which reduced to 
18.16 ± 1.37 per minute (p < 0.001). 
Conclusions: Bhramari Pranayama and Yoganidra significantly reduced pulse, blood pressure and 
respiratory rate. 
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INTRODUCTION_____________________
Yoga has been scientifically proven to be beneficial in a 
number of diseases till date. In modern times sedentary 
lifestyle and stress has increased the incidence of diseases 
like hypertension, diabetes etc. 
Two specific techniques i.e. pranayama and Yoganidra 
have been individually shown to have beneficial effects on 
the cardiovascular and respiratory parameters. 
Pranayamic breathing has been shown to contribute to a 
physiological response characterized by the presence of 
decreased oxygen consumption, decreased heart rate, and 
decreased blood pressure, as well as increased theta wave 

amplitude in EEG recordings, increased parasympathetic 
activity accompanied by the experience of alertness and re-
invigoration.1 

Training in yogic respiratory exercises, selectively increases 
the respiratory sensation, perhaps through its persistent 
conditioning of the breathing pattern.2 
Also meditation & relaxation techniques like Yoganidra can 
also be beneficial in preventing hypertension.3 
The practice of a combination of yoga with meditation has 
been shown in some studies to have profound effect on 
cardiac and respiratory parameters.4 But there are very few 
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studies which have evaluated this combination. 
Our study aimed at studying effect of a combination of a 
pranayama and a meditation technique viz. Bhramari 
Pranayama and Yoganidra on basal cardiac and respiratory 
parameters. 
 
METHODS__________________________ 
This study was done at Department of Physiology, SSMC 
Rewa (Madhya Pradesh), India. 94 medical students in the 
age group of 17-27 years participated in the study after 
obtaining clearance from an ethical committee of the 
institute and after   taking written informed consent. They 
did Bhramari Pranayama and Yoganidra under guidance for 
3 months. Those excluded from the study were anyone 
having respiratory or cardiac diseases or those on medical 
treatment. Pulse, respiratory rate and blood pressure was 
measured. Statistical analysis was done by MS Excel 2010 
software. 
 
RESULTS___________________________  
This study was done at Department of Physiology, SSMC 
Rewa (Madhya Pradesh), India. 94 medical students in the 
age group of 17-27 years participated in the study after 
obtaining clearance from an ethical committee of the 
institute and after   taking written informed consent. They 
did Bhramari Pranayama and Yoganidra under guidance for 
3 months. Those excluded from the study were anyone 
having respiratory or cardiac diseases or those on medical 
treatment. Pulse, respiratory rate and blood pressure was 
measured. Statistical analysis was done by MS Excel 2010 
software. 
 
Table : Showing comparison of Pulse & Respiratory Rate in the 
subjects before and after Yoga 

S 
No Parameters 

Before Yoga After Yoga Difference 
of mean 

value 
P 

value Mean 
Value S. D. Mean 

Value 
S. 
D. 

1 Pulse Rate   (per 
min.) 76.39 4.342 74.56 3.55 1.83 <0.001 

2 Respiratory Rate 
(per min.) 19.25 1.756 18.16 1.37 1.09 <0.001 

3 Systolic blood 
pressure (mmHg) 117.12 4.470 114.18 4.103 2.9375 <0.001 

4 Diastolic blood 
pressure (mmHg) 74.18 3.884 71.37 2.570 2.8125 <0.001 

 
Thus all the cardiac and respiratory parameters examined 
i.e. pulse, respiratory rate and blood pressure (systolic and 
diastolic) had reduced significantly with regards to the 
difference in their mean value before and after bhramari 
pranayama and Yoganidra (p<0.001). 
 
DISCUSSION________________________ 
It was found in our study that there was significant reduction 
in pulse, respiratory rate and both systolic and diastolic 
blood pressure after regular practice of Bhramari 
Pranayama and Yoganidra. It is explained increased effect 
of the parasympathetic system on the autonomic regulation 
of these parameters as illustrated in many studies. 
 

K Upadhyay Dhungel et al reported a decrease in pulse rate 
after Nadisudhi Pranayama for 4 weeks in their study.5 

Varun Malhotra et al conducted a study on thirty two 
subjects and reported a drop in pulse rate from 71.19±6.3 to 
65.88±5.6. The change being significant at p<0.001. Also 

the subjects felt joy, peace and calm at the end of the 
procedure.6 
T Pramanik et al showed in their study that in both the 
sexes slow Bhramari pranayamic breathing (respiratory rate 
3/min) for 5 minutes caused a slight fall in heart rate. In 
male subjects heart rate was decreased from 78 beats/min 
to 76 beats/min and in female volunteers the same was 
decreased from 82 beats/min to 79 beats/min.7 
Pratima M. Bhutkar et al observed that resting blood 
pressure and pulse rate were reduced significantly  after 
regular practice of suryanamaskar and the cause of 
decrease resting b.p. and pulse rate was attributed to 
increased vagal tone and decreased sympathetic activity.8 
Shankarappa V et al showed that the pulmonary function 
test values improved after short term(6 weeks) pranayama 
practice.The reason given was strengthening of the 
respiratory muscles and improvement in the expiratory 
power and decreased resistance to the air flow in the lungs. 
Pranayama training causes an increase in the voluntary 
breath holding time. This may be due to acclimatization of 
the chemoreceptors to hypercapnoea.9 
Upadhyay Dhungel K et al compared different cardio 
respiratory variables before and after four weeks of 
alternate nasal breathing exercises and showed a fall in 
systolic pressure and diastolic pressure. 
Reduction in heart rate and blood pressure indicate a shift 
in the balancing components of autonomic nervous system 
towards the parasympathetic activity which was reported by 
Santha Joseph et al and Anand BK et al.10 
Meditation by modifying the state of anxiety reduces stress 
induced sympathetic over activity thereby decreasing 
arterial tone and peripheral resistance, and resulting in 
decreased diastolic blood pressure and heart rate.11 
The study done by us shows clearly the benefits of 
combination of Bhramari pranayama and meditation 
techniques like Yoganidra in regulating the basal cardiac 
and respiratory parameters which is vital in both prevention 
and treatment of lifestyle related diseases. 

 
CONCLUSION_______________________ 
Regular practice of Bhramari Pranayama and Yoganidra is 
beneficial for the cardiovascular and respiratory system as it 
counters the ill effects of stress and sedentary lifestyle. The 
mortality and morbidity associated with these lifestyle 
diseases like hypertension can be reduced by adopting 
yogic practices. 
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Background: Previous studies have found contradictory results in reactivity pattern in males and 
females to cold pressor test . It is important to understand these differences and its subsequent 
relevance in the pathogenesis of cardiovascular diseases like hypertension and coronary artery 
disease. 
Aim: The purpose of this study was to investigate the effect of gender on reactivity to cold pressor 
test in young healthy medical students. 
Methods: 94 young medical students in the age group of 17 to 27 years were subjected to cold 
pressor test and the systolic and diastolic blood pressure recorded before and after the test.  
Results: The mean systolic rise of blood pressure was found to be 13.63 ± 9.71mm Hg in females 
as compared to 12.31 ± 5.79 mm Hg in males. The mean diastolic rise in blood pressure was 9.71 ± 
4.58 mm Hg in females as compared to 8.84 ± 4.14 mm Hg in males. The difference of mean for both 
mean systolic and diastolic rise of blood pressure in male and female subjects was not found to be 
statistically significant (p value = >0.1). The percentage of female hyper-reactors (36%) was found to 
be more than male hyper-reactors (31%). 
Conclusions: No statically significant difference was found in the reactivity to cold pressor test 
between males and females. The percentage of female hyper-reactors was more probably due to 
lower threshold to cold induced pain. 
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INTRODUCTION_____________________
Hypertension and coronary artery disease have emerged as 
a major epidemic reinforced by the modern sedentary 
lifestyle and stress. The hypothalamus mediates response to 
stress by activating the sympathetic nervous system to 
release epinephrine and nor- epinephrine, leading to intense 
vasoconstriction and increased systemic vascular 
resistance. ADH and aldosterone also contribute.1,2 

The use of cold pressor test, given by Hines and Brown, in 
the prediction of hypertension is well established in a number 
of studies.3,4,5 

But there are few studies on gender variations in response to 
cold pressor test. Estrogen is known to have both good 

(vasodilator, increases HDL) and bad effects (increased 
tendency for thrombosis) on cardiovascular system. But by 
and large it is said to protect the cardiovascular system 
especially against coronary artery disease in the 
reproductive period.  
Previous studies gave contradictory results on different 
response in males and females to cold pressor test. 
Understanding the different response to cold stress in both 
genders will give us an idea about the difference in 
pathogenesis of hypertension and coronary artery disease in 
males and females. Our study aimed at finding the same. 
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METHODS__________________________ 
Our study was done at Department of Physiology, SSMC 
Rewa (Madhya Pradesh), India. 94 medical students (Age 
17-27 years) were taken as subjects in the study out of which 
45 were males and 49 females. Due permission was taken 
from ethical committee of the institute and written informed 
consent taken from students. Blood pressure was measured 
before and after the cold pressor test. Statistics was done by 
MS Excel 2010 software. 

 
RESULTS___________________________  
The mean systolic rise of blood pressure on applying the cold 
stimulus was found to be 13.63 ± 9.71mm Hg in females as 
compared to 12.31 ± 5.79 mm Hg in males. The mean 
diastolic rise in blood pressure was 9.71 ± 4.58 mm Hg in 
females as compared to 8.84±4.14 mm Hg in males. The 
difference between mean for both mean systolic and diastolic 
rise of blood pressure in male and female subjects was found 
to be not statistically significant (p value = >0.1).  

 
Table 1: showing comparison of cold pressor reactivity between 
male and female subjects 

S 
No 

Rise of BP 
after cold 

stress 

Males 
(n=45) 

Mean        S.D. 

Females 
(n=49) 

Mean       S.D. 
Difference 
Of mean P value 

1 Systolic 
rise 12.311 5.799 13.633 9.714 1.322 >0.1 

2 Diastolic 
rise 8.8444 4.145 9.714 4.583 0.8696 >0.1 

 
A total of 32 students were found to be hyper-reactors out of 
which 18 were females and 14 were males. 
 
Table 2: showing distribution of male & female subjects regarding 
reactivity to cold pressor test 

Category 
Number and 

percentage of Males 
(Total males = 45  ) 

Number and 
percentage of 

Females 
(Total females = 

49 ) 

Number and percentage 
of Total Subjects 

(Total subjects = 94) 

Hypo-reactors 31 (68%) 31 (63%) 62 (65.95%) 

Hyper-reactors 14 (31%) 18 (36%) 32 (34%) 

 
 
DISCUSSION________________________ 
Our study found that there was no significant difference to 
reactivity to cold stress amongst males and females. These 
results were similar to Kilogaur et al who found that males 
and females showed similar pressor response but blood 
pressure in males take longer to return to baseline. The 
explanation given was that men respond with greater and 
more prolonged peripheral adjustments (e.g., rise in SVR), 
whereas females are more like "cardiac" responders, with 
greater increases in heart rate and an attenuated blood 
pressure response to CPT.6 

We also found that there was greater percentage of female 
hyper-reactors as compared to males. This may be due to 
higher threshold of pain in men as found by several studies.7-

9 

Also, Pierre-Julien et al found that myocardial blood flow as 
measured by CMR coronary sinus flow quantification 
revealed a higher response of myocardial blood flow in 
response to cold pressor test in women than in men. The 
reason    given     was   gender    differences    in    endothelial- 
 
 

dependent vasodilatation.10 

Mahalakshmamma V et al found a greater rise in systolic 
blood pressure in females as compared to males whereas 
Srivastav et al found greater pressor response in females as 
compared to males in both systolic and diastolic values. The 
probable reasons for this variation were given as presence 
of more estrogen in females which has vascular protective 
actions especially in young females.11,12 

Mclean JK et al found reduced pressor response in females 
as compared to males and Rachel M et al also found similar 
results in addition to reduced dilatation of the common 
carotid artery in females as well. It was found that the the 
mechanisms involved did not include a parallel difference in 
heart rate or venous plasma nor epinephrine 
concentration.13,14 

Thus, a lot of further research is warranted to understand this 
gender variation in response to cold stress as it gives us an 
idea about the different pathogenesis of disease like 
hypertension and coronary artery disease in both genders 
especially pertaining to vascular endothelial factors. 
 

 
CONCLUSION_______________________ 
Although we did not find any significant difference in the 
reactivity to cold stress between males and females per say 
but further studies are necessary to understand the 
difference in response to cold pressor test in both the 
genders. The percentage of female hyper-reactors was more 
probably due to lower threshold to cold induced pain. 
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ABSTRACT

Background: Consuming tobacco is a major addiction worldwide. Smoking tobacco in the form of cigarette or beedi 
is prevalent in both males and females. Smoke of cigarette and beedi contains more than 2000 different toxic materials. 
These toxic materials produce local as well as systemic tissue damage. The damage caused by this smoke is mostly due 
to the oxidative stress produced by the free radicals due to smoking. Aims and Objectives: The aim of the study is to 
find out the level of oxidative stress in smokers and compare it with the non-smoking subjects of the same age group. 
Furthermore, this study aims to find out relationship of pack-years of smoking with the oxidative stress in the smokers. 
Materials and Methods: A total of 30 smokers having a history of more than 10 pack-years of smoking and 30 non-
smoker subject of the age group of 40–70 years of age with no major illness were selected for the study. The serum 
superoxide dismutase (SOD) enzyme level was measured. The estimated SOD level was compared in both the groups. 
Results: When both the groups were compared for the serum SOD level, it was found that the SOD level was significantly 
low in the smokers as compared to non-smokers. Furthermore, there was a significant negative correlation between the 
pack-years of the smoking and the serum SOD level. Conclusion: The result of the study shows that smoking enhances 
oxidative stress by decreasing the level of lifesaving antioxidant enzymes in the body. This decrease in levels of antioxidant 
enzymes makes the smokers prone to various diseases such as coronary artery disease, chronic obstructive pulmonary 
disease, and cancers.

KEY WORDS: Smoking; Superoxide Dismutase; Oxidative Stress; Pack-years

INTRODUCTION

Tobacco is one of the most common addictions prevalent 
worldwide. Tobacco can be consumed in various ways. A 
common way to consume tobacco is by smoking cigarettes 
and beedies. A research showed that there are nearly 1.1 billion 
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smokers present across the world making smoking one 
of the major addictions in the world.[1] Cigarette smoke 
contains more than 1010 toxic chemicals such as nicotine, 
ozone, benzene, phenols, carbon monoxide, polyphenols, 
formaldehyde, acetaldehyde, acrolein, nitrogen oxides, 
ammonia, and hydrogen cyanide.[2,3]

These toxic reagents produce free radicals which are reactive 
oxygen species and nitrogen species such as superoxide, 
hydroxyl, and peroxide radicals. These free radicals directly 
as well as by producing inflammatory responses cause 
oxidative stress to various tissues. This oxidative stress leads 
to complications such as chronic obstructive pulmonary 
disease (COPD) in respiratory system, coronary artery disease 
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(CAD) in cardiovascular system, lung cancer, oral cancer, and 
atherosclerosis by the involvement of vascular endothelium.[4] 
It has been seen that more the number of cigarettes smoked 
per day more will be chanced of complications.[1]

Body responds to oxidative stress produced by smoking 
by forming some scavenging antioxidant enzymes such 
as superoxide dismutase (SOD), glutathione peroxidase, 
and catalase. These enzymes inhibit the oxidation of DNA, 
proteins, and lipids and control the oxidative stress.[4]

The aim of the present study was to find out the oxidative 
stress of the smokers by measuring the serum SOD level and 
compare it with the normal non-smoking subjects and to find 
if there is any significant alteration in oxidative stress of the 
smokers.

Aims and Objectives

The aim of the study is to estimate the serum SOD level in 
non-smoker subjects and smokers of the same age group 
and compare the oxidative stress of both the groups and to 
correlate the oxidative stress of the smokers to the pack-years.

MATERIALS AND METHODS

The present study was carried out in the physiology 
department in assistance with the biochemistry department of 
a government medical institute. Permission of college ethical 
committee was taken before starting the study. Written 
consent was taken from all the subjects included the study.

Thirty non-smoker healthy subjects and 30 smokers of the 
age group of 40–70 years were selected from the outpatient 
department of the institute.

The smoker subjects of the age group of 40–70 years with 
a history of smoking of at least 10 pack-years (A pack-year 
means 20 cigarettes or 80 beedies smoked each day for 1 year)[5] 

without any major illnesses such as diabetes, hypertension, or 
cardiac disorders were selected for the study. Control subjects 
were non-smoker subjects of the age group of 40–70 years 
without any major illness were included in the study.

After selecting the subjects, the serum SOD levels were 
measured. For that, venous blood samples were taken from 
both the groups. For smokers, the blood sample was taken 
after 12 h of last smoke to delineate the effect of acute 
smoking.

Serum SOD levels were measured with the Marklund and 
Marklund modified by Nandi and Chatterjee.[6,7] Normal 
level of SOD in serum is 2.93–3.71 units/ml. The mean value 
of SOD and the standard deviation was calculated for both 
the groups. The means of both the groups were compared 
using an “unpaired t-test” and statistical significance was 

calculated. A correlation test was also applied to find out if 
there any correlation between the pack-year and serum SOD 
level.

Statistical calculations such as mean, t-test, and correlation 
were done using GraphPad Prism software (version 6.01) and 
Microsoft Excel software.

RESULTS

From Table 1, it was found that the mean level of serum 
SOD was less in smokers when compared with non-smokers. 
Statistically highly significant difference was found using 
“unpaired t-test” (P < 0.001). Table 2 shows that there is a 
statistically significant correlation between the pack-years of 
smoking and serum SOD level. Negative “r” value denotes 
that this correlation is negative, i.e., if the number of pack-
years increases, then the value of the SOD level decreases.

DISCUSSION

In the present study, the serum levels of enzyme SOD in the 
30 smokers with a history of more than 10 pack-years of 
smoking were measured and compared with 30 non-smokers. 
It was found that the level of SOD was low in smokers 
(Mean ± SD = 2.50 ± 0.45) as compared to non-smokers 
(Mean ± SD = 3.01 ± 0.23). This decrease in SOD was 
statistically significant. On correlating the pack-years to 
serum SOD level using Pearson’s correlation, the “r” value 
was found to be −0.584 and P = 0.0032. Thus, a significant 
negative correlation was found between the pack-years and 
the serum SOD levels in smokers. This suggests that as the 
number of the pack-years increases, the serum SOD level 
decreases. This means that more oxidative stress is produced 
if the pack-years of smoking increase.

Smoking is known to cause an imbalance between the 
oxidant and antioxidants in the body. Various toxic harmful 
substances in the smoke such as nicotine lead to the generation 
of oxygen and nitrogen-induced free radicals. These radicals 
are neutralized by free radical scavenging antioxidant system 
of the body which includes SOD, glutathione peroxidase, 
and catalase.[4] These antioxidant enzymes, however, get 
exhausted over a period of time which produces oxidative 
stress in the body.

Similar study was performed by Gordana et al. in smokers 
with CAD. They measured SOD, glutathione peroxidase, 
and catalase level in the patients of CAD and found that 

Table 1: Comparison of serum SOD level in smokers and 
non-smokers

Antioxidant enzyme Smokers Non‑smokers P‑value
SOD level (U/ml) 2.50±0.45 3.01±0.23 <0.001*

*P-value: Statistically highly significant, SOD: Superoxide dismutase
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the level of SOD is very low in the patients of CAD with a 
history of smoking in the past.[4] Gavali et al. in their study on 
COPD patients had similar finding that the serum SOD level 
decreases in patients of COPD with a history of smoking.[8]

van der Vaart et al. in their study on acute effects of smoking 
on oxidative stress concluded that even acute smoking may 
cause oxidative stress in the smokers.[9] Saha et al. in their 
study also confirmed that long duration of smoking causes 
more deleterious health hazards as compared to lesser 
duration of smoking. Further, they concluded that even 
passive smoking exposure is as dangerous as the primary 
smoking.[1] Barreiro et al., in their study, found that oxidative 
stress due to smoking may cause skeletal muscle dysfunction, 
especially diaphragm which may worsen the COPD 
condition in the smokers.[10] Lipid peroxidation by oxidative 
stress produces ethane, which can be seen in schizophrenia 
patients also, so smoking may cause behavioral changes as 
concluded in a study of Puri et al.[11] Smoking may also cause 
auditory disturbances by inducing hypoxia in the auditory 
nerve.[12] There are also evidences that smoking causes raised 
intraocular pressure,[13] lung cancer,[1] etc.

Thus, smoking is a major addiction as well as it is a major 
public health problem. It is associated with many health 
problems such as CAD, COPD, cancer, behavioral changes, 
and ocular and auditory complications. These health problems 
mostly occur due to oxidative stress produced by the smoking 
and imbalance of antioxidant enzymes in the body. Secondary 
smoking also poses same risks as primary smoking. Thus, it 
is important to conduct more studies with larger sample size 
and increases the community awareness against smoking.

CONCLUSION

Smoking is a major public health issue. It is associated with 
oxidative stress by forming the oxygen and nitrogen free 
radicals which reduces the scavenging antioxidant enzymes 
like SOD. This puts the smokers at risk of various diseases 
such as CAD, COPD, and cancer.
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Abstract 
Introduction: Compared to the general population medical students have to face more stress, which, if not handled 
properly, may negatively affect the career of future doctors and community health drastically. To counter this stress, 
they need appropriate coping strategies. Studies on stress and coping strategies among medical students in India are 
very few to date and show wide demographic variations in their results. 
Materials and Methods: We carried out a cross-sectional survey to find out stressors using a validated Medical 
Students’ Stressor Questionnaire (MSSQ) and we used Brief COPE scale to assess the coping strategies adopted by 
the first-year medical students in Kerala. Descriptive statistics was used to compile and summarize data. 
Result: Most common stress inducer was found to be ‘academic related stressor’ domain, in which we observed 
that 88% students had moderate to high level of stress. In this domain, more common stressors were ‘examinations’ 

and ‘large amount of content to be learnt’. ‘Planning’ was ranked first with mean score (SD) of 5.72 (1.42), while 
‘substance use’, 2.07 (0.45) was least adopted coping method by them. 
Conclusion: Academic stressors were found to be the most common stressor domain in first-year medical students. 
Timely reduction of such stress using various measures is expected from the educators. Maximum students 
employed constructive coping strategy i.e. ‘planning’ but maladaptive ‘self-distraction’ coping was also seen in 

substantial number of students who can be helped by guiding them for proper coping methods. 
 
Keywords: Brief COPE, Coping strategy, MSSQ, Stressor. 
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Introduction 

 
The World Health Organization (WHO) has 

estimated that stress-related disorders will be one 
of the leading causes of disability by the year 
2020.1 Medical education is one of the highly 
stressful curricula, wherein the medical students 
face different types of stressors. The sources of 
stressors can be academic, economical, personal, 
social, parental pressure, drive and desire etc. The 
stress levels were shown to vary in different 
studies carried out worldwide.2 Studies on stress 
among Indian medical students report wide 
variations in the prevalence of stress (37.3–97%). 
This wide variation in prevalence may be due to 
demographic differences in the subjects or 
different investigating strategies.3 Supe (1998) 
identified academic, physical, emotional, and 
social factors as the principal stressors in a cohort 
of medical students in Maharashtra, India.4 Such 
stress has been suggested to adversely affect the 
student’s health, professional life, and ultimately 

the health of the society.  
Students need effective coping strategies in 

such a highly competitive educational field. 
Coping with these stressors needs motivation, 
guidance, individual and social support. Coping is 

considered as a stabilizing factor which support 
an individual to effectively face the stressful 
situation.2 Various coping methods used by 
students to reduce level of stress include effective 
time management, social support, spiritual 
activities, and involvement in entertaining 
activities. Some of the coping strategies are 
emotion focused that involve taking 
responsibility, positive reframing, venting and 
self-blame. Identifying and modifying these 
strategies at the entry level of medical education 
will prove crucial for the psychosocial wellbeing 
of the future doctors. 

Studies on stress and coping strategies among 
medical students in India are very few till date. 
The present study is an attempt to explore these 
stressors and coping strategies employed by 
medical students at the very beginning of their 
medical education in a medical college in Kerala, 
India. 
 
Materials and Methods 
 

A descriptive, cross-sectional survey was 
conducted in a private medical college in Kerala, 
India. Prior ethical permission was obtained from 
the Institutional Ethical Committee. The study 

mailto:deepmala.deore@yahoo.com
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was carried out in eighty-nine undergraduate 
students of both genders, admitted in first year 
MBBS course. Before enrolment in the study, 
informed written consent was obtained from all 
the participants who were willing to take part in 
the survey. All the subjects were assured of 
anonymity of the data collected in the 
questionnaires. Subjects having history of any 
major illness or any history of recent incidence 
affecting the mental health were excluded from 
the study.  

The nature of the study was explained to all 
participants before handing over the 
questionnaires to them in a physiology lecture 
class. Besides the questionnaires, basic data such 
as age and gender were recorded. Two 
questionnaires were given in printed form to each 
of the respondents.  

The MSSQ (Medical Students' Stressor 
Questionnaire) which is a validated rating 
instrument developed in a medical school in 
Malaysia and also validated in Indian set up by 
Gupta et al (2015) to measure stress and its 
sources within the students.5,6 It consists of 40 
items addressing six domains of stressors as 
mentioned below: 
1. Academic‑related stressors, which include 

‘examination system’, ‘getting poor marks’, 

‘large amount of content to be learnt’, 
‘difficulty understanding the content’, ‘lack 

of time to do revision’, ‘learning context full 

of competition’, and ‘having difficulty to 

answer questions asked by teachers’. 
2. Intrapersonal and interpersonal‑related 

stressors include ‘conflicts with other 
students’, ‘verbal or physical abuse by 
teachers’, ‘conflict with personnel’.  

3. Teaching and learning‑related stressors 
involve ‘appropriateness of tasks given by 

teachers to students’, ‘teachers’ competency 

to teach’, ‘feedback and recognition given by 
teachers’. 

4. Social‑related stressors, with items like 
‘Facing illness or death of patients’ and 
‘discussing the problems of patients’. ‘Not 
getting leisure time with family and friend’.  

5. Drive and desire related stressors, like 
‘Unwillingness to study medicine’, ‘Parental 

wish to study medicine by you’, ‘wrongly 

choosing the course’. 
6.  Group activities related stressors including 

‘Participation in any group discussion and 
interaction’.  
Participants had to respond to each item 

along a five point Likert scale (0‑4) as per the 
increasing level of severity of stress. All items in 
the six stressor domains measure the overall stress 
of the medical student. Mean item scores for each 

domain was calculated and ranked. Also, the 
percentage of students facing stress in each 
domain was measured according to mild (0–1), 
moderate (1.01–2), high (2.01–3), and severe 
(3.01–4) degree of stress. Mild stress means no 
stress or insignificant stress. Moderate stress 
signifies reasonable stress. Severe and high 
indicate reasonably significant emotional 
disturbances with and without interference in 
daily activities respectively. 

Coping strategies were assessed using the 
“Brief COPE scale”, which is a validated and 
abbreviated version of the COPE Inventory.7 It 
consists of 14 scales/categories each having 2 
items, thus total 28 items. These items ask what 
you've been doing to cope with each one. The 
scales are: ‘self-distraction’, ‘active coping’, 
‘denial’, ‘substance use’, ‘use of emotional 
support’, ‘use of instrumental support’, 
‘behavioural disengagement’, ‘venting’, ‘positive 
reframing’, ‘planning’, ‘humour’, ‘acceptance, 
‘religion’ and ‘self-blame’. The answer choices 
depend upon how frequently each of these items 
are applied by the student, that is, ‘I haven’t been 

doing this at all’, ‘I’ve been doing this a little bit’, 
‘I’ve been doing this a medium amount’, ‘I’ve 

been doing this a lot’ which are scored from 1 to 
4, respectively.  

Descriptive statistics was used to compile 
and summarize data. The ranks of stressors and 
coping strategies based on the mean (SD) score as 
rated by the medical students were calculated 
using Microsoft Excel 2016. Also, distribution of 
subjects according to the severity of stress in each 
stressor domain was done. 
 
Result 
 

Out of 100 students enrolled in first year 
MBBS, 94 were present for the scheduled lecture 
class on the day of this survey. A total of 89 
students filled the questionnaires completely, 
including 28 male and 61 female students. The 
median age of the participants was 20 years. 

None of the participants was found to have 
severe stress. As shown in table 1, academic 
related stressor ranked first among the other 
stressor domains, followed by group activities 
related stressor and social related stressor with the 
mean scores of 2.11, 1.57 and 1.38 respectively. 
Drive & desire related stressor domain had the 
least mean score of 0.69. 

In academic related stressor domain, we 
observed that 88% students had moderate to high 
stress and 66% students had high degree of stress. 
Group Activities Related Stressor domain 
included 27% participants in high degree stress 
category as shown in table 2.
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Table 1: Stressor domains ranked by their mean scores 

Stressor domain Mean (SD) 
Academic Related Stressor 2.11 (0.72) 
Group Activities Related Stressor 1.57 (0.82) 
Social Related Stressor 1.38 (0.70) 
Interpersonal & Intrapersonal Related Stressor 1.35 (0.82) 
Teaching and Learning Related Stressor 1.31 (0.74) 
Drive & Desire Related Stressor 0.69 (0.71) 

 
Table 2: Distribution of subjects according to the severity of stress in each stressor domain 
(N=89) 

Stressor domain Mild stress 
N (%) 

Moderate stress 
N (%) 

High stress 
N (%) 

Academic Related Stressor 8 (8.99) 22 (24.72) 59 (66.29) 
Interpersonal & Intrapersonal Related Stressor 36 (40.45) 34 (38.20) 19 (21.35) 
Teaching and Learning Related Stressor 37 (41.57) 39 (43.82) 13 (14.61) 
Social Related Stressor 32 (35.96) 41 (46.07) 16 (17.98) 
Drive & Desire Related Stressor 68 (76.40) 17 (19.10) 4 (4.49) 
Group Activities Related Stressor 27 (30.34) 38 (42.70) 24 (26.97) 

 
Planning was the most utilized coping method by the participating students, while substance use was 
least adopted by them in case of stressful situation (Table 3). 

 
Table 3: Coping strategies ranked by their mean scores 

Coping strategies Mean (SD) 
Planning 5.72 (1.42) 
Self-distraction 5.60 (1.78) 
Religion 5.51 (2.05) 
Positive reframing 5.44 (1.74) 
Acceptance 5.39 (1.60) 
Active coping 5.38 (1.51) 
Self-blame 5.21 (1.89) 
Use of instrumental support  4.93 (1.83) 
Use of emotional support 4.72 (1.69) 
Venting 4.63 (1.55) 
Humor 4.18 (2.04) 
Behavioral disengagement 3.66 (1.51) 
Denial 3.46 (1.60) 
Substance use 2.07 (0.45) 

 
Discussion 
 

Medical education and career in India are 
very stressful and many researchers have 
concluded that, compared to general population 
medical students are more subjected to stress. 
Such stress has been making them prone to 
suicide, depression and drug abuse. Efficient 
coping strategies can buffer the impact of stressful 
situations on the mental and physical wellbeing of 
medical students and finally improve patients’ 

lives and community health.8 
Plenty of literature is available proving the 

presence of stress among medical students in 
different countries, but few studies have been 
done to reveal different stressors and the coping 

strategies, particularly in India. Considering this, 
an assessment was done in the present study using 
MSSQ to find out stressors and Brief COPE 
inventory was used to find out coping strategies 
among medical students in a medical college in 
Kerala.  

The present survey revealed that maximum 
students were getting stressed due to the academic 
stressors, out of those, 66% had high stress. Out 
of the different factors included in academic 
domain of stressors, it was observed from their 
responses that, students were getting stressed 
more due to ‘examinations’, ‘large amount of 
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content to be learnt’, ‘heavy workload’, and 

‘learning context- full of competition’.  
‘Group activities related stressor was the next 

common stress inducing domain, wherein, 27% 
students had high stress. In this domain, students 
were having more stress in ‘participation in class 

presentation’ and ‘feeling of incompetence’. 

Drive and desire related high stress was observed 
merely in 3% of the participants. 
Similar result revealing academic stressors as the 
source of maximum stress was obtained by Gupta 
et al (2015) in India.6 Saxena et al (2014) carried 
out a study in Dehradun, India and found that 
moderate to high academic stress was present 
among 79% of students.9 Research by Yusoff et al 
(2011) in Malaysia and Sarkar et al (2015) in 
Chhattisgarh also found that academic related 
issues were the most common forms of stressors 
among the medical students.8,10 

Contrary to the present study, Samira et al 
(2015) in Riyadh concluded that, high stress 
causing stressors were worrying about future, 
trouble with friends, room-mate conflict, hearing 
bad news, and low self-esteem.2  

Regarding the coping strategies adopted by 
the students, we found maximum students 
adopted adaptive (constructive) coping strategies 
like ‘planning’ with mean score (SD) of 5.72 
(1.42) more than maladaptive or avoidant 
strategies such as ‘self-distraction’, 5.60 (1.78). 
‘Substance use’ was the least adopted coping 
method.  

In a similar study by Shakthivel et al (2017) 
in Tamil Nadu, India, it was revealed that the most 
commonly employed coping mechanism was 
‘religion’ followed by ‘self-distraction’.11 Results 
obtained by Samira et al (2015) showed ‘self-
blame’ and ‘self-criticism’ as the common 
reactions to stress. Religious coping was 
frequently adopted as a coping measure, while use 
of alcohol or other drugs was found to be rare.2 
Sreeramareddy et al (2007) found positive 
reframing, planning as the coping strategies 
commonly used by students in their institution in 
Nepal.12  

Such differences in the finding major 
stressors and coping mechanisms in different 
studies may be attributed to geographical, 
cultural, and social environment of the students 
and different rating scales used. Thus, it is crucial 
for the medical educators to assess the stressors 
and coping strategies of their students at the 
beginning of medical education and mentor them 
to use desirable coping strategies to reduce stress, 
which will ultimately help the society to have 
better doctors and better health.  

Further research encompassing students from 
different semesters, correlation of stressors and 

coping strategies with cultural and demographical 
parameters is suggested to get in to the deeper 
insights of these stressors. 
 

Conclusion 
 

The first-year medical students in the present 
study setup showed to suffer maximally from the 
academic related stressors, particularly stress due 
to examinations and large amount of content to be 
learnt. This stress can be alleviated by mentoring 
and motivating them to improve their studying 
styles, plan the study time, maintain a healthy 
lifestyle, give plenty of time to revise and apply 
anxiety reduction techniques.  

Maximum students employed constructive 
coping strategy i.e. ‘planning’ but maladaptive 
‘self-distraction’ coping was also seen in 
substantial number of students. Such students can 
be helped by mentoring, establishing wellness 
clinics and organizing personality development 
programmes within the campus itself. 
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Abstract 
Introduction: Many of the students admitted in Indian medical colleges have had school education in vernacular 
medium. There exists a general opinion that such students find it difficult to cope up with medical academics in 
English medium as they think in one language and study in another. This study was carried out to find whether such 
language barrier affects their professional performance. 
Materials and Methods: This multi-centric retrospective observational study was carried out in 274 medical 
students from four government medical colleges in Marathwada region of Maharashtra, India. The medium of 
instruction during their school education was recorded from their 10th standard mark-sheets. The marks of final year 
MBBS were obtained from their academic record in academic section of the colleges. The data were analysed using 
one-way ANOVA.  
Result: There was statistically no significant difference of professional performance among the medical students 
with different media of instruction in their school education (P=0.1149).  
Conclusion: Medium of instruction of school education doesn’t have any significant effect on professional 

performance of medical students.  
 
Keywords: Medium of instruction, Mother tongue, Language barrier, Professional performance. 
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Introduction 

 
There are nearly 5,000 languages in use in the 

world today. Every advanced country has its own 
national language. India has more languages 
compared to any other country in the world. Hindi 
is the primary language spoken by 30% of Indian 
population. Marathi and Urdu are the major 
languages of communication and instruction in 
Marathwada region of Maharashtra. English 
though not a primary language but is ubiquitous 
to India, a former British colony. English is 
certainly very important in higher education and 
played a crucial role in developing India as an 
economic power.1 English language as a medium 
of instruction plays the key role in medical 
students’ learning in India. Therefore, it is the 
popular belief in the society that the students’ 

academic achievement depends largely on their 
English language abilities.  

But productive learning process does not rely 
only on the knowledge about English language, it 
also involves other factors like communication 
skills, supportive teachers, supportive home 
environment and motivation. Learners get 
actively involved in the learning process through 
discussion, reading, writing, and analysis, rather 
than passively getting instructions. To learn, 
students have to communicate and exchange the 

information among them, which needs fair 
understanding of language. Being a tool to 
communicate, language allows students to convey 
ideas, facts, concepts and feelings to each other, 
which may be better done through their mother 
tongue or vernacular medium of instruction. 

Studies show that medical undergraduates 
undergo multiple stressors. Mandal et. al. (2012) 
found that, understanding the medium of 
instruction, was significantly related to 
performance in medical students.2 There is much 
literature available on the effect of medium of 
school education and performance of the students 
in various professional courses unlike in medical 
profession in India. So, the present study is an 
attempt to assess whether mode of instruction 
during school education really affects 
professional performance and whether students 
from English-medium schools perform better in 
MBBS academics than those from vernacular 
medium schools.  
 
Materials and Methods 
 

The present study is a multicentric 
retrospective observational study. The number of 
participants involved was 274 out of 350 students 
of both genders, passed in MBBS from four 
government medical colleges in Marathwada 
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region of Maharashtra. The colleges included 
were Government Medical College, Aurangabad, 
SRTR Medical College, Ambajogai, Government 
Medical College, Latur and Dr. Shankarrao 
Chavan Government Medical College, Nanded.  

Ethical approval was obtained from the 
Institutional Ethical Committee of Government 
Medical College, Aurangabad. Before enrolment 
in the study, informed written consent was 
obtained from all the students who were willing to 
take part in the survey. Permission of the Deans 
of all the institutions was sought. Students with 
diagnosed psychological disorder were excluded 
from the study. Basic data like age and sex was 
collected. The medium of instruction during their 
school education was recorded from their 10th 
standard mark-sheets. Quantitative assessment of 
professional performance was done using their 
final MBBS marks, obtained in both practical and 
theory. The marks of final year MBBS were 
recorded from the mark-sheets available with the 
students or their academic record available in the 
academic section of the colleges involved in this 
study. Comparison of marks obtained in final 
MBBS was done among students from different 
media of instruction during their school education 
using one-way ANOVA in statistical software 
GrapPad Prism (Version 6.01). 
 
Result 

The study included 274 (78.29%) students 
out of 350 students passed in the final year 
MBBS. Remaining students were unwilling to 
participate in the study. Out of total 274 
participants, 158 were males and 116 were 
females. The median age of the participants was 
19.42 years. Frequency distribution of students as 
per the medium of instruction of their school 
education before getting admitted to MBBS 
course is shown in table-1. Maximum number of 
participants (67.15%) have got their school 
education in native Marathi language followed by 
English (25.55%). 

 
Table1: Distribution of subjects according to 
the medium of instruction during school 
education 
Medium of Instruction Frequency (%) 
Marathi 184 (67.15%) 
English 70 (25.55%) 
Urdu 12 (4.38%) 
Hindi 8 (2.91%) 

 
In the current study, we found that students 

who learned in Hindi during their school 
education had achieved maximum mean 
percentage score (60.90%) while Urdu medium 
students got the least marks (57.66%) as indicated 
in Fig.1. 

 

 
Fig. 1: Academic performance of medical students with different media of instruction during 
their school education 
 

As shown in the table 2, when we compared the final MBBS marks of all the students belonging to 
different media of instruction during their school education, we did not find any statistically significant 
difference between their scores (P=0.1149). 
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Table 2: Comparison of academic performance of medical students with different media of 
instruction during their school education 

Medium of 
instruction 

Hindi English Marathi Urdu P-value 
(One-way 
ANOVA) 

Percentage of final 
MBBS marks  
[Mean (SD)] 

60.90 
(5.31) 

59.91 
(3.7) 

58.86 
(4.35) 

 

57.66 
(4.77) 

0.1149 
(NS) 

P = NS: Statistically not significant. 
Discussion 
 

English is considered a foreign language for 
Indian students. All the professional institutions 
have English as a medium of education. There is 
a common belief in the society that students weak 
in English language may not understand and 
reproduce the knowledge in examinations and 
also, the failure and poor performance in 
examinations by the medical students may be 
because of this factor. So, in recent years there has 
been a dramatic surge in English medium schools 
in India with many parents insisting to admit their 
children in those schools rather than in vernacular 
schools. This hypothesis was assumed in our 
study. We included the freshly passed final year 
MBBS students and compiled their academic 
performance in university examinations. The 
present study shows statistically no significant 
difference between mean marks obtained by the 
students of different media of instruction in their 
school education. But, when compared 
individually, all the students that scored highest 
marks in the exam belonged to Marathi medium 
which is the most prevalent language in this 
region. This indicates that students from 
vernacular medium had no deficits in English 
language to the extent that can adversely affect 
their comprehension and performance. This 
disproves the general assumption that, to be 
proficient in medical academics, one needs 
command over English language.  

Mother tongue is defined by UNESCO as 
“the language which a person acquires in early 

years and which normally becomes their natural 
instrument of thought and communication.” 
According to UNESCO, mother tongue education 
is “Education which uses its medium of 

instruction a person's mother tongue, that is, the 
language a person has acquired in early years and 
which normally has become his or her natural 
instrument of thought and communication.” The 
importance of mother tongue in the cognitive, 
linguistic, personal and educational development 
of students cannot be ignored.3 

There is no doubt that the basic knowledge of 
English language is must for achieving excellence 
in medical education worldwide. Despite 
international communication among clinicians 

and scientists occurring almost exclusively in 
English, communication with patient and 
colleagues within individual countries, teaching, 
and some scientific activities are still conducted 
in the local mother tongues.4 The vast knowledge 
of medical sciences cannot be memorized but can 
be retained by understanding and active learning. 
A learner can do this efficiently by 
communicating in his own language. 

In countries like India, the foundations of 
reasoning and memory in basic subjects are 
mostly founded in the vernacular languages i.e. 
primary language (L1), with minimal exposure to 
English as a secondary language (L2). Even then, 
we found statistically no difference in their 
performance on comparing with that of English 
medium students. This indicates that basic 
education in mother tongue may reinforce the 
learning in secondary language. Even though 
medium of instruction is English in Russia, China, 
Japan, Mexico and other countries, their medical 
education system also give enough importance to 
native languages other than English and they have 
produced excellent human resources trained in 
medicine as well as biomedical research. Many 
Indian students learn their languages to undergo 
medical training in these countries.5 

Studies on advantages of teaching medicine 
in English, assisted by using student’s mother 

tongue, had been done before in other countries.6-

8 This inclusion of the mother language in 
teaching medicine is seen as a way to free learners 
from the linguistic bias of thinking in one 
language and studying in another i.e. students 
with background of vernacular medium school 
read medicine in English and interpret in 
vernacular languages.9 

Many studies in literature show the important 
role of mother tongue for second language 
acquisition. Primary language (L1) helps learners 
to arrange and rearrange the secondary language 
(L2) data for better understanding and 
interpretation. Thus, L2 acquisition is a 
developmental process, assisted by L1.  

When learning a new language, we build 
brain networks to process and represent the 
acquired words and syntax and integrate these 
with existing language representations i.e. the 
brain is able to reuse characteristics of the mother 
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tongue when the new language being taught is 
grammatically similar. Results of a study by 
Weber et al (2016) indicated an overlap in neural 
mechanisms for native and new language 
constructions with sufficient structural 
similarities.10 Studies have shown positive effects 
of mother tongue on comprehension itself. Price 
et al (1999) observed that comprehension of 
words in mother tongue activated more of the 
temporal lobe including temporal pole than did 
words in second language.11  

Similar results were obtained in a study 
conducted by An E He (2012) in China, who 
pointed out the potential advantages of systematic 
use of mother tongue as learning or teaching 
resource in target language instruction. They 
observed that use of L1 as learning and teaching 
resources provided a support for learners. By 
making explicit reference to learners’ conceptual 

understanding of mother tongue, and by raising 
their conscious awareness of similarities and 
differences between Chinese and English, 
learners’ existing comprehension could be 
enhanced. Also, using L1 as learning and teaching 
resources increases learning efficiency and 
smoothened the learning process. 
Taking advantage of what students have already 
known conceptually, strategically, and 
linguistically allowed a “all round development” 

and “intellectual continuity” in 

language development.12 Similarly, Sabbour et al 
(2012) suggested that teaching in Arabic language 
was appropriate in some specialties of medicine 
in Arab countires.9 Khattak et al (2005), in a 
similar study in Pakistan, concluded that there is 
no effect of language as a medium of education 
during primary and secondary school upon the 
results of university professional MBBS 
examinations.13 

As we consider this as a pilot study, further 
research involving more number of students from 
different regions in India is suggested to get more 
details on this issue. Also, similar studies should 
be carried out on medical students to correlate 
media of instruction with their professional 
performance qualitatively by interviewing them 
and assessing through questionnaires. 
 
Conclusion  
 

The present study shows no significant effect 
of medium of instruction during school education 
on the performance of students in medical 
colleges. So, it gives a message to the community 
that it is needless to emphasize on English 
medium of instruction for school education and 
students from vernacular medium schools can 
very well cope with English language during 

medical academics. Learning medicine in 
English, being the universal medium of 
instruction, may prove more efficient if it is 
supported by teaching and learning major 
concepts in students’ mother tongue.  
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Abstract 
Background: Attitudes and belief toward mental illnesses are important factors that affect 
perception of mental health. Knowing the attitude of medical students towards psychiatry and 
mental illnesses is of utmost importance as they are future care provider. Current study is 
conducted to assess the attitude of medical students towards mentally ill patients and mental 
illnesses, to identify correlation of attitude score with personal and family history of mental illness 
and, to compare the score among students of the three year-wise groups. 
Method: The study population included 219 students of first, second and third professional 
MBBS.  We designed an online data collection tool and executed it using the Google Forms. The 
Google Form link to the questionnaire was sent to the enrolled participants via the identified 
WhatsApp groups or individual number. Beliefs toward Mental Illness (BMI) scale was used to 
assess attitude towards mental illnesses which is a 21‑item self-report measure of negative 
stereotypical views of mental illness. The results of the study were examined and analyzed by 
using Statistical Package for Social Sciences (SPSS 25.0). 
Results: Out of total 21 items of the BMI scale, students showed positive attitude on majority of 
items. The mean score for BMI scale and per item mean score for the scale were towards positive 
attitude. Majority of students agree that a mentally ill person is more likely to harm others than a 
normal person and that mental disorders would require a much longer period of time to be cured 
than would other general diseases. Higher per item mean score for dangerousness and, incurability 
subscale showed their negative attitude. An increasing trend of positive attitude has been seen with 
an increase of education level and exposure towards the subject. 
Conclusions: Medical students show variable scores on belief towards mental illness scale, its 
subscales and, individual items. Admitting this prevailing stigma needs to be acknowledged and 
openly discussed with medical students in order to overcome these views. Providing adequate 
education on mental illnesses and attached negative attitudes or myths can change these negative 
beliefs. 
Keywords: Medical students, psychiatry, mental illnesses, stigma, dangerousness. 
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1. Introduction:  
 

Attitudes and belief toward mental illnesses 
are important factors that affect perception of 
mental health. The prejudiced and negative 
attitudes or stigma towards people with mental 
illness are widespread. In our society, health 
professionals have similar views about those 
with mental health problems and mentally ill 
patients. Literature suggests that people 
diagnosed with mental illness are considered 
by the majority of the society as people who 
are dangerous, loathed, stranger and somebody 
whose actions cannot be predicted.[1] 
Globally, psychiatry as a subject, psychiatrists 
as professionals, and patients with psychiatric 
disorders are subjected to cultural stereotypes 
and negative attitude by the general 
population. What is of alarming concern is that 
these prejudices exist within the medical 
community as well.[2-6] Stigma toward 
mental illness is an influential factor leading to 
negative views among medical students toward 
psychiatry. Lack of knowledge and awareness 
about mental illnesses among the students is 
associated with the negative attitudes towards 
mental illness in the community. For medical 
students during their training, educational 
intervention targeted towards these negative 
attitudes may be more effective than doctors 
who have already completed their training 
because research has shown as they carry on 
through their career, their attitude harden and 
become more resistant to change.[7] The 
concept of iatrogenic stigma is used to describe 
the stigma caused or perpetuated by mental 
health professionals.[8] This stigma and 
negative attitudes can affect the quality of life 
for people with mental illness. There may be 
various reasons for this negative attitude such 
as lack of accurate information about mental 
illness and lack of contact with individuals 
with mental illness.[9]  

While some studies have suggested that 
aspiring young doctors have a favorable 

opinion about psychiatry as a branch[10], other 
studies have suggested that medical students’ 
attitude toward psychiatry is unfavorable.[11-
17] 

A doctor’s attitude towards persons with 
psychiatric illness and psychiatry should 
involve an impression of an empathetic listener 
and should have non-judgmental approach. 
Knowing the attitude of medical students 
towards psychiatry and mental illnesses is of 
utmost importance as they are future care 
provider. To improve psychiatric training in 
this population beliefs and attitude toward 
psychiatric illnesses and need to be assessed 
and understood. 

The reasons for studying the attitude 
specifically among medical students are that 
firstly as a doctor they can play an important 
role in decreasing negative attitude and, 
secondly the results from the study will help to 
focus strategies to change attitudes of this 
group. The comparison among various groups 
in present study will help in understanding the 
impact of successive undergraduate training 
years. The findings may help in understanding 
the various points of strength and lacunae in 
the current undergraduate curriculum 
regarding mental health. 

Objectives: 

The objectives of the current online study 
were- 

1. To assess the attitude of medical students 
towards mentally ill patients and mental 
illnesses 

2. Correlation of attitude score with personal 
and family history of mental illness, and 

3. Comparison among students of the three 
year-wise groups.  
 

2. Methodology 

Study population and study area: The study 
population includes all the students who have 
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enrolled in MBBS course (first year, second 
year and final year) at Ananta Institute of 
Medical Science and Research Centre, 
Rajsamand, Rajasthan. Those students who 
will give their consent to participate in the 
study will be included and rests will be 
excluded at their will. 

Study Duration: one year, June 2020 to May 
2021. 

Sampling techniques and sample size 

Samples were obtained using stratified random 
sampling method.   The 3 batches of medical 
students viz first year professional, second year 
professional and third year professional which 
were considered as strata collectively develop 
a sampling frame of 450 students. The 
minimum sample size on assumption of 95% 
level of significance, 5% error and 85% 
expected proportion was 196. After 12% 
adjustment of non- responders’ students the 
final sample size was 219. 

Undergraduates in the 1st year had not 
received formal exposure to psychiatry yet, 
students of 2nd year also have not attended 
clinical posting or lecture in psychiatry while 
students of Final year students had completed 
clinical posting and theory lectures in 
psychiatry. The institute is having 
well-functioning psychiatry department with 
adequate teaching staff and a good in-flow of 
patients in the psychiatry OPD as well as 
inpatient department. 

Study procedure and statistical Analysis: 
After unlock 1.0 was announced by the 
Government of India from 8th of June 2020, 
the cases of COVID-19 were increasing all 
over India including Rajasthan. Hence there 
was risk of disease transmission by taking 
interview in person therefore we decided to use 
WhatsApp Messenger for enrolling potential 
participants and Google forms for filling up 
their response. The study was approved by 
institute ethics committee.  

Tools: We designed an online data collection 
tool and executed it using the Google Forms 
(via docs.google.com/forms). The Google 
Form link to the questionnaire was sent to the 
enrolled participants via the identified 
WhatsApp groups or individual number.  

Socio-demographic variables included age, 
gender, marital status, background, past 
personal history of mental illness, known 
history of mental illness in the family were 
described using descriptive statistics. 

Beliefs toward Mental Illness (BMI) scale 
was used to assess attitude towards mental 
illnesses. The BMI scale is a 21‑item self-
report measure of negative stereotypical views 
of mental illness. (18) There is a total Score 
and the score of three sub-scales based on 
factor analysis: dangerousness, poor social and 
interpersonal skills, and incurability. There are 
five items in subscale dangerousness, ten items 
in poor interpersonal and social skills scale and 
six items in incurability subscale. Items are 
rated on a six-point Likert scale ranging from 
‘completely disagree’ (0) to ‘completely agree’ 
(5), with higher scores reflecting more 
negative beliefs. In the primary validity study, 
Cronbach’s alpha was high among American 
(0.89) and Asian students (0.91). The measure 
holds promising evidence of validity. 

The results of the study were examined and 
analyzed by using Statistical Package for 
Social Sciences (SPSS 25.0). The categorical 
variables were described by numbers and 
percentages while continuous variables were 
described by average and standard deviation. 
Normality of attitude was checked using 
Kolmogrov-Smirnov test. After testing 
normality condition, the association and 
relationship between the variables were tested 
Pearson correlation by Student’s t test and one 
way analysis of variance (ANOVA). The level 
of significance was considered at P<0.05. 

 

 

https://www.docs.google.com/forms
https://www.docs.google.com/forms
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3. Results   

A total 219 number of students were 
participated in the online study. The sample 
comprised of 41.55% of male students and 
58.44% of female students. Majority of the 

students were unmarried (97.26%), belonging 
to urban background (79.45%), having 
negative past personal history of psychiatric 
illness (86.75%) and negative family history 
for psychiatric illnesses (75.79%).

 
Table 1: Socio-demographic characteristics of respondents 

Variables Participants N (%) 
Sex 
Male 
Female 

 
91 (41.55%) 
128 (58.44%) 

Marital Status 
Married 
Unmarried 

 
6 (2.73%) 
213 (97.26%) 

Place of residence 
Urban 
Rural 

 
174 (79.45%) 
45 (20.54%) 

MBBS Batch 
First year professional 
Second year professional 
Third year professional 

 
49 (22.37%) 
138 (63.01%) 
32 (14.61%) 

Had mental illness in past: 
Yes 
No 

 
29 (13.24%) 
190 (86.75%) 

Is someone in your family/ friends/ relative is having mental 
illness: 
Yes 
No 

53 (24.21%) 
166 (75.79%) 

If yes, then 
Friends 
Family 
Relative 

 
7(13.2%) 
26(49.05 %) 
20(37.73%) 

 
Table 1 shows socio-demographic characteristics of respondents. 

 
Attitudes of students towards mental illness 
a) Attitude by Items of the subscales 
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Table 2: Dangerousness subscale of BMI scale (item wise responses, percentage of 

participants regarding statements on the beliefs about mental illness) 
Statement Response* 

0 1 2 3 4 5 
A mentally ill person is more 
likely to harm others than a 
normal person 
 

28 
(12.8%) 

15 
(6.8%) 

36 
(16.4%) 

85 
(38.8%) 

26 
(11.9%) 

29 
(13.2%) 

79 (36%) 140 (64%) 

Mental disorders would 
require a much longer period 
of time to be cured than 
would other general diseases 

10 
(4.6%) 

8 
(3.7%) 

19 
(8.7%) 

55 
(25.1%) 

51 
(23.3%) 

76 
(34.7%) 

37 (17%) 182 (83%) 

It may be a good idea to stay 
away from people who have 
psychological disorder 
because their behaviour is 
dangerous 

73 
(33.3%) 

47 
(21.5%) 

41 
(18.7%) 

41 
(18.7%) 

7 
(3.2%) 

10 
(4.6%) 

161 (74%) 58 (26%) 

Mentally ill people are more 
likely to be criminals 

69 
(31.5%) 

47 
(21.5%) 

35 
(16.0%) 

45 
(20.5%) 

13 
(5.9%) 

10 
(4.6%) 

151 (69%) 68 (31%) 
I am afraid of people who are 
suffering from 
psychological disorder 
because they may harm me 

80 
(36.5%) 

47 
(21.5%) 

31 
(14.2%) 

50 
(22.8%) 

4 
(1.8%) 

7 
(3.2%) 

158 (72%) 61 (28%) 

* Denotes 0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat 
agree, 4 = Largely agree, 5 = Completely agree 

 
Table 2 shows item wise responses and percentage of participants regarding statements on the 

beliefs about mental illness on dangerousness subscale of the BMI scale 
 

Table 3: Poor social and interpersonal skills subscale of BMI scale (item wise responses, 
percentage of participants regarding statements on the beliefs about mental illness) 

Statement Response 
0 1 2 3 4 5 

The term ‘psychological 
disorder’ makes me feel 
embarrassed 

123 
(56.2%) 

30 
(13.7%) 

16 
(7.3%) 

24 
(11.0%) 

12 
(5.5%) 

14 
(6.4%) 

169 (77%) 50 (23%) 
A person with 
psychological disorder 
should have a job with only 
minor responsibilities 
 

43 
(19.6%) 

30 
(13.7%) 

49 
(22.4%) 

58 
(26.5%) 

27 
(12.3%) 

12 
(5.5%) 

122 (56%) 97 (44%) 
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I am afraid of what my 
boss, friends and others 
would think if I were 
diagnosed as having a 
psychological disorder 
 

70 
(32.0%) 

24 
(11.0%) 

24 
(11.0%) 

57 
(26.0%) 

17 
(7.8%) 

27 
(12.3%) 

118 (54%) 101 (46%) 

It might be difficult for 
mentally ill people to 
follow social rules such as 
being punctual or keeping 
promises 

37 
(16.9%) 

29 
(13.2%) 

55 
(25.1%) 

38 
(17.4%) 

37 
(16.9%) 

23 
(10.5%) 

121 (55%) 98 (45%) 

I would be embarrassed if 
people knew that I dated a 
person who once received 
psychological treatment 

131 
(59.8%) 

29 
(13.2%) 

17 
(7.8%) 

26 
(11.9%) 

12 
(5.5%) 

4 
(1.8%) 

177 (72%) 61 (28%) 

A person with 
psychological disorder is 
less likely to function well 
as a parent 

43 
(19.6%) 

45 
(20.5%) 

35 
(16.0%) 

57 
(26.0%) 

22 
(10.0%) 

17 
(7.8%) 

123 (56%) 96 (44%) 

I would be embarrassed if a 
person in my family 
became mentally ill 

150 
(68.5%) 

26 
(11.9%) 

15 
(6.8%) 

13 
(5.9%) 

7 
(3.2%) 

8 
(3.7%) 

191 (87%) 28 (13%) 
Mentally ill people are 
unlikely to be able to live 
by themselves because 
they are unable to assume 
responsibilities 

45 
(20.5%) 

51 
(23.3%) 

50 
(22.8%) 

43 
(19.6%) 

12 
(5.5%) 

18 
(8.2%) 

146 (67%) 73 (33%) 

Most people would not 
knowingly be friends with 
a mentally ill person 

33 
(15.1%) 

22 
(10.0%) 

36 
(16.4%) 

62 
(28.3%) 

27 
(12.3%) 

39 
(17.8%) 

91 (42%) 128 (58%) 
I would not trust the work 
of a mentally ill person 
assigned to my work team 

61 
(27.9%) 

40 
(18.3%) 

44 
(20.1%) 

53 
(24.2%) 

10 
(4.6%) 

11 
(5.0%) 

145 (66%) 74 (34%) 
0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = 
Largely agree, 5 = Completely agree 

 
Table 3 shows item wise responses and percentage of participants regarding statements on 

the beliefs about mental illness on poor social and interpersonal skills subscale of the BMI scale 
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Table 4: Incurability subscale of BMI scale (item wise responses, percentage of participants 
regarding statements on the beliefs about mental illness) 

Statement Response 
0 1 2 3 4 5 

Psychological disorder is 
recurrent 

17 
(7.8%) 

17 
(7.8%) 

45 
(20.5%) 

77 
(35.2%) 

34 
(15.5%) 

29 
(13.2%) 

79 (36%) 140 (64%) 
Individuals diagnosed as 
mentally ill suffer from its 
symptoms throughout their 
life 

53 
(24.2%) 

46 
(21.0%) 

41 
(18.7%) 

53 
(24.2%) 

10 
(4.6%) 

16 
(7.3%) 

140 (64%) 79 (36%) 

People who have once 
received psychological 
treatment, are likely to need 
further treatment in the 
future 

19 
(8.7%) 

38 
(17.4%) 

29 
(13.2%) 

82 
(37.4%) 

29 
(13.2%) 

22 
(10.0%) 

86 (39) 133 (61%) 

I believe that psychological 
disorder can never be 
completely cured 

139 
(63.5%) 

19 
(8.7%) 

21 
(9.6%) 

17 
(7.8%) 

9 
(4.1%) 

14 
(6.4%) 

179 (82%) 40 (18%) 
The behaviour of people 
who have psychological 
disorders is unpredictable 

19 
(8.7%) 

24 
(11.0%) 

33 
(15.1%) 

65 
(29.7%) 

38 
(17.4%) 

40 
(18.3%) 

76 (35%) 143 (65%) 
Psychological disorder is 
unlikely to be cured 
regardless of treatment 

53 
(24.2%) 

31 
(14.2%) 

46 
(21.0%) 

46 
(21.0%) 

17 
(7.8%) 

26 
(11.9%) 

130 (59%) 89 (41%) 
0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = 
Largely agree, 5 = Completely agree 

 
Table 4 shows item wise responses and percentage of participants regarding statements on 

the beliefs about mental illness on incurability subscale of the BMI scale 
 
b) Attitudes by Subscale 
There are five items in subscale dangerousness, ten items in poor interpersonal and social skills 
scale and six items in incurability subscale. 
 
Table 5: Per item Mean and 95% CI for the three subscale and overall score of BMI scale 
Subscale M(SD) 95 %CI 
Dangerousness 2.17(0.90) 2.77, 1.56 
Poor interpersonal and social skills 1.77(0.92) 2.99, 0.54 
Incurability 2.21(0.92) 2.94, 1.47 
Full BMI scale 1.99(0.80) 4.22, -0.24 

* M- Mean, SD- Standard deviation, CI- Confidence interval 
 

Table 5 shows per item mean and 95% confidence interval for the three subscales and 
overall score of BMI scale. 
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c) Associates of attitudes 
The differences in the attitude scores in different independent variables have two categories were 
determined by independent sample t tests. And, difference in attitude score in independent 
variables having more than two categories was determined by the one-way ANOVA. 
As per Kolmogrov-Smirnov test statistic (D)results in 0.04762 which means that data is normally 
distributed. So independent sample t test has been applied to find out difference in attitude score 
by socio demographic characteristics. 
 

Table 6: Difference in attitude score by socio-demographic characteristics 
Characteristics M(SD) Diff.*(95% CI) p-value 
Sex 
Male 
Female 

 
42.67(17.20) 
41.43(16.61) 

 
1.24(-3.31,5.79) 

 
0.59 

Marital status 
Married 
Unmarried 

 
60.17(9.06) 
41.43(16.72) 

 
18.73(5.20,32.27) 

 
0.007 

Place of residence 
Urban 
Rural 

 
42.80(16.32) 
38.62(18.48) 

 
4.18(-1.35, 9.71) 

 
0.13 

Had mental illness in past 
Yes 
No 

 
40.10(15.14) 
42.23(17.09) 

 
2.12(-4.50, 8.74) 

 
0.52 

Is someone in your family/ friends/ 
relative is having mental illness: 
Yes 
No 

 
 
39.64(17.34) 
42.68(16.65) 

 
 
3.03(-2.19, 8.27) 

 
 
0.25 

*Diff. =Difference in mean, (lower bound, upper bound) 
 

Table 6 shows difference in attitude score by socio-demographic characteristics. Married 
students (N=6) had higher BMI score than unmarried students (N=213) and the difference was 
statistically significant. On further analysis it was found that of these six married students, five had 
positive response for history of mental illness in family, friend or any relative, also two had positive 
history of past mental illness. The difference among groups was not statistically significant for 
other characteristics. 
 

Table 7: Difference in attitude towards mental illness by education level of students 
Characteristics M(SD) F- value p-value p-value trend 
Batch  

9.11 
 
<0.0001 

 
<0.0001 I MBBS 48.11(14.34) 

II MBBS 43.63(14.71) 
III MBBS 41.08(15.21) 

*M= mean, SD= standard deviation, F=degree of freedom, p= p value 
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Table 6 shows that There is increase trend in 
positive attitude in medical students with 
increase in their education level (p<0.0001). 

There was significantly positive attitude 
towards mental illness among III MBBS 
students than II MBBS and, among II MBBS 
than I MBBS (p<0.0001). An increasing trend 
of positive attitude has been seen with an 
increase of education level and exposure 
towards the subject. 

4. Discussion  

The current online study was planned to assess 
the attitude of medical students towards 
mentally ill patients and mental illnesses, to 
find correlations of attitude score with 
sociodemographic and clinical variables and, 
to compare the score among students of the 
three year-wise groups.  

Out of total 21 items of the BMI scale, students 
showed positive attitude on majority of items 
(fifteen items) and negative attitude on few 
items (six items). The mean score for BMI 
scale was 41.99 and per item mean score for 
the scale was 1.99. This score is towards 
positive attitude. Jilowa et al also found in their 
study that Nearly 84% of second-year medical 
students and 52% of interns had positive 
attitude toward psychiatry. (19) In their study, 
Risal et al also found overall positive or neutral 
attitudes towards mental illness and psychiatry 
among the medical students and interns in their 
institute. (20) 

In our study we found that majority of students 
agree that a mentally ill person is more likely 
to harm others than a normal person (64%) and 
that mental disorders would require a much 
longer period of time to be cured than would 
other general diseases (83%). Kodakandla et al 
conducted a study on Attitude of interns 
towards mental illness and psychiatry and 
found that majority of the interns believed that 
mentally ill person is more likely to harm 
others and that mental illness require a much 
longer time to be cured than other general 

diseases. (21) In our study majority (58 
percent) of students agree that most people 
would not knowingly be friends with a 
mentally ill person. Jyothi NU et al also found 
majority (96 percent) of participants agreed 
with the statement. (22) 

 In our study we found that majority of students 
agree that psychological disorder is recurrent 
(64%), that people who have once received 
psychological treatment are likely to need 
further treatment in the future (61%), and that 
the behaviour of people who have 
psychological disorders is unpredictable 
(65%). Kodakandla et al also found that 
majority of participants (76%) believed that 
psychological disorder is recurrent and that the 
behavior of patients with psychological 
disorder is unpredictable (79%); two third of 
them (68%) were of the opinion that people 
who have once received psychological 
treatment are likely to need further treatment in 
the future. (21) Jyothi NU et al also found 
similar findings in a study on college students. 
(22) 

Students showed per item mean score 1.77 for 
poor interpersonal and social skill subscale 
which is towards positive attitude. Higher per 
item mean score 2.17 for dangerousness 
subscale and 2.21 for incurability showed their 
negative attitude. In a community Study on 
Attitudes to and Knowledge of Mental Illness 
in Tehran, Ghanean H et al found that around 
half participants agreed that people with a 
mental illness “are dangerous”. (23) Contrary 
to our findings Kodakandla et al found that 
only one third (31%) interns believed that 
psychological illness is unlikely to be cured 
regardless of the treatment. (21) 

Married students showed statistically 
significant higher BMI score compared to 
unmarried students. On further analysis it was 
found that of these six married students, five 
had positive response for history of mental 
illness in family, friend or any relative and, two 
had positive history of past mental illness. So, 
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these two factors might have caused higher 
stigma in this small sample. The attitude score 
was not associated statistically significantly 
with other sociodemographic and clinical 
variables. 

There was significantly positive attitude 
towards mental illness among III MBBS 
students than II MBBS and, among II MBBS 
than I MBBS (p<0.0001). An increasing trend 
of positive attitude has been seen with an 
increase of education level and exposure 
towards the subject. Similar to our study Aruna 
et al also highlighted exposure to psychiatry 
could improve the knowledge base of medical 
students. (24) Tharyan et al also found that 
psychiatric education positively influences the 
attitudes of medical students towards mental 
illness and some aspects of psychiatry. (25) 
However, providing clinical training in 
psychiatry during under graduation seems to 
improve the attitude toward people with 
mental illness. (16, 25-27) The favorable 
impact of psychiatry posting on the attitude of 
medical students towards mentally ill has been 
found in previous studies from western 
countries. (28) Work by Mas and Hatim (2002) 
from Malaysia found that final year MBBS 
students had more favorable attitude towards 
mentally ill as compared to the first-year 
students. (29) 

The National medical commission (formerly 
Medical Council of India) has implemented 
Attitude, Ethics and Communication module 
(AETCOM) in all medical colleges in India in 
August 2019. (30) The cognitive components, 
behavioural attitudes and ethical dimensions of 
AETCOM module will change the approach of 
future doctors to psychiatry and person with 
psychiatric illness. Focusing more on clinical 
exposure and skills the new competency based 
medical education (CBME) programme has 
increased the duration of undergraduate 
clinical posting to total four weeks and total 40 
hours for teaching from two weeks and 25 
hours pre CBME respectively. This sequential 

introduction of clinical posting during second 
professional MBBS followed by theory class 
and clinical posting during third MBBS part-I 
will be more helpful in understanding of the 
subject. In future, mandating psychiatry as an 
independent subject of examination in under 
graduation assessment may prove a milestone 
step in medical education. So, it may be 
expected that this increased exposure will help 
in removing the existing negative attitudes 
towards psychiatry and person with psychiatric 
illness. 

Suggestions:  

Admitting the prevailing stigma needs to be 
acknowledged and openly discussed with 
medical students in order to overcome these 
views. Prevailing stigma and the negative 
attitudes about mental illnesses affect both 
patient caring and psychiatry as a career 
choice. The development of educational 
strategies enabling initial interest shown 
during the early clinical exposure needs to be 
maintained. Providing public education on 
mental illnesses and attached negative attitudes 
or myths can change these negative beliefs in 
general public. To promote psychiatry as a 
career, interested students need to have 
increased access to an in-depth experience of 
psychiatry, including “enrichment activities” 
such as electives in psychiatry. 

Conclusions:  

Medical students show variable scores on 
belief towards mental illness scale, its 
subscales and, individual items. Admitting this 
prevailing stigma needs to be acknowledged 
and openly discussed with medical students in 
order to overcome these views. Providing 
adequate education on mental illnesses and 
attached negative attitudes or myths can 
change these negative beliefs. 

Implications of the Study:  

This study will help in understanding of belief 
of medical students towards mental illnesses. 
The comparison among various groups in 



International Journal of Toxicological and Pharmacological Research                     ISSN: 0975-5160 
 
 

____________________________________________________________________________________________________________________________________________  

 
 
Kumar et al.                                   International Journal of Toxicological and Pharmacological Research  

34 
 

present study will help in understanding the 
impact of successive undergraduate training 
years. 

Limitations:  

This was a cross sectional study with small 
sample size. 

Future Direction:  

Future studies can be undertaken with large 
sample size to determine the changes in belief 
of medical students admitted year 2019 
onwards. 
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Abstract 
Background: Drug abuse affects the health and lives of millions of individuals across the world. 
Discrimination faced by substance users and stigmatization becomes a barrier for them thus these 
patients do not receive the required care and treatment they deserve. The negative perception of 
healthcare professionals leads to poor therapeutic alliance between them and the patients of 
substance use. Current study aims to determine and assess the attitudes of the health 
professionals towards patients with substance use problems and to identify factors causing 
diverse attitudes of health professionals towards these patients. 
Method:A questionnaire based cross sectional study was undertaken at Ananta hospital 
Rajsamand (a tertiary health care centre) which included 134 health professionals both doctor 
and nursing staff for a duration of one year who provided their consent for this project. The 
socio- demographic details of every participant was collected and all of them were given the 
DDPPQ tool which assessed their attitudes and perception towards drug and drug use problems. 
Results: Younger age group of health professionals showed better outlook towards patients of 
drug abuse. A linear regression of gender, professional roles (i.e. doctors and nurses), past 
history of substance abuse and known history of substance abuser in the family with the principal 
component does not yield any significant results. Majority of the participants had either neutral 
opinion or positive opinion towards the problem of drug use and the drug users. 
Conclusions: Healthcare professionals with age on the lower side had more positive regards and 
significantly positive attitudes towards the problems of substance use and therefore the 
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therapeutic compliance was better. Healthcare delivery needs unbiased and non-judgmental 
attitude of healthcare professionals towards patients of substance abuse, so in an attempt to 
provide holistic approach and care that overlooks socio-demographic and clinical profiles, 
professionals should have adequate and appropriate training and exposure accordingly. 
Keywords: Professionals, nursing, staff, substance, drug, perception, attitudes, stigmatization. 
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Introduction 
 

 

Drug abuse is a global phenomenon which 
affects almost every country with a variable 
extent. Abuse of illicit drug affects the health 
and lives of many individuals across the 
globe. The criminalization of this addictive 
behavior damages the reputation of the 
engaged person and it also deters other 
people, leading to stigmatization of the 
problem in the society. Stigmatization also 
discourages illicit drug users from getting 
health care due to fear of poor treatment by 
health care providers or fear of trouble with 
the authorities[1,2]. While stigma and 
discrimination may serve as deterrents to 
illicit drug use, these attitudes also contribute 
to discrimination and stigmatization 
experienced by illicit drug users which may 
be bad for drug user‟s health[3]. Negative 
attitudes of health professionals towards 
patients with an alcohol or other drug 
addiction are known to lead to poor 
communication between professional and 
patient, diminished therapeutic alliance, and 
mis-attribution of physical illness symptoms 
to substance use problems, also referred to as 
diagnostic overshadowing[4,5]. 

In this scenario, medical professionals are key 
persons in the provision of care for persons 
who exhibit problems related to use of the 
substances of abuse. Personal factors[6] and 
deficient medical education about addiction in 
health professionals[7] influence the under-
diagnosis of substance abuse disorders. 
Studies have found that physicians were 

significantly less satisfied when caring for 
patients with drug problems compared to 
other illnesses[8]. A study on nurses found 
that nurses struggled with the care for patients 
who use illicit drugs and they had less 
motivation, satisfaction, role support and 
education[9]. Another study found that staff 
who had received training held fewer negative 
attitudes towards illicit substance users 
regardless of their length of clinical work 
experience or type of work setting[10]. 
Another study found that health professionals‟ 

regard was lowest for patients with drug and 
alcohol problems, lowest regard was found 
among physicians who did not work in 
specialized addiction services[11]. This study 
found that specially trained personnel‟s in this 

field such as psychologists, social workers, 
and professionals in the addiction services 
showed the highest regard while physicians 
who did not work in specialized addiction 
services had lowest regard. People with drug 
related disorders deserve the same level of 
care as patient with any other health 
condition. Health service need to be able to 
identify drug use and drug use disorder at an 
early stage and provide prevention, treatment 
and harm reduction intervention. We could 
not find any study in our region addressing 
health professional attitudes towards persons 
with problems related to substance use. 

Aims and Objectives 

Current study aims to assess and determine 
the attitudes of the health professionals 
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towards patients with substance use problems 
and to identify factors causing diverse 
attitudes of health professionals towards these 
patients. 

Methods 

Study area 

The study was conducted at Ananta Hospital 
Rajsamand (attached to Ananta Institute of 
Medical Science and Research Centre, 
Rajsamand, Rajasthan) a tertiary care 
hospital. 

Study Design 

Questionnaire based cross sectional study 

Study Participants 

Health Professionals (Including doctors and 
nursing staff) 

Study duration 

One Year, September 2019 to August 2020. 

Sample size 

A total population of health care professional 
of 200 working in Ananta Institute of Medical 
Science and Research Centre, Rajsamand, 
Rajasthan, a tertiary care hospital. Minimum 
of 134 participants were expected to 
participate according to the following 
calculation. 

N* = N*X / (X + N – 1), 

where, 

X = Z2
1-α p(1-P)/d2  

where alpha (α) = 0.05, estimated proportion 

(p) = 0.50, estimated error (d) = 0.05 and N is 
the population size 

The Finite Population Correction is used to 
adjust a variance estimate when sampling 
without replacement.15 

A stratified random sampling technique has 
been used for collection of data.  A validated 

22-item DDPPQ questionnaire tool has been 
used in the study. 

Statistical analysis 

Questionnaire data was analyzed using SPSS 
version 24. Socio demographic data were 
summarized using frequencies and 
percentages. Means and standard deviation 
were used for continuous variables. Mann 
Whitney U test was used to compare the 
difference among professional groups i.e. 
doctors and nurses. The relationship between 
DDPPQ scores and other relevant variables 
was analyzed by using Pearson Product-
Moment Correlation Co-efficient. The 
regression analysis has been done to find out 
relationship between independent and 
dependent variables. Statistical significance 
was taken at the 5% level. 

Data Collection Procedure 

The 22-item validated version of Drug and 
Drug problems perception questionnaire 
(DDPPQ) instrument was used for the 
study[12]. The validated DDPPQ, comprises 
of 22 items and is a shorter questionnaire, 
having retained only the most reliable items 
from the original instrument. The items of the 
validated questionnaire are numbered 
consecutively from one to twenty-two. The 
validated DDPPQ is a self-complete „paper 

and pencil‟ questionnaire. Respondents are 

asked to rate their level of agreement on a 
series of 22 statements about working with 
people who use licit or illicit drugs in a 
nontherapeutic way. There are seven possible 
responses to each item on a scale of Strongly 
agree‟ to „Strongly disagree‟. Low scores 

denote positive attitudes, whereas high scores 
are associated with negative views. Several of 
the items are worded negatively. These are 
Items 15, 16, 17 and 18. For the purpose of 
this study, the DDPPQ were expressed on a 5-
point Likert scale ranging from 1 = strongly 
agree, 2 = agree, 3 =neither agree nor 
disagree, 4 = disagree to 5= strongly disagree 
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.A 5 - point Likert-type scale instead of 7-
point was used to increase response rate and 
response quality along with reducing 
respondents‟ frustration level[13]. Factor 
structure of the validated DDPPQ has yielded 
its six factors which are role adequacy, 
motivation, role legitimacy, task specific self-
esteem, role support and work satisfaction 

Study Variables 

The independent variables in the study are the 
socio-demographic characteristics of the 
study participants such as gender, age, 
profession, work motivation and role support 
of health professional. The dependent 
variables, attitude and perception are 
measured by six factors/ subscale measure 
(using 5- point Likert scale) in the DDPPQ. 
Questionnaire data was analyzed using SPSS 
version 24. Socio-demographic data were 
summarized using frequencies and 
percentages. 

Data was analyzed by using unrelated T-test, 
Mann Whitney U test and Pearson product 
moment correlation coefficient. 

For the questionnaire survey, 22 items of 
validated version of DDPPQ questionnaire 
was distributed individually to the 152 
professional group members in a sealed 
envelope and returned back in same sealed 
condition in order to maintain privacy of 
participants. One hundred and thirty-four 
participants returned the completely filled up 
questionnaire. All professional group 
members i.e. both doctors and nursing staff 
members responses to the given DDPPQ 
questionnaire were calculated to give a total 
attitude score. The minimum score for the 
DDPPQ is 22 and the maximum score is 110. 
The higher the score obtained indicates an 
increasingly more negative attitude. 

Results

 
Table 1: gives description of number of participants according to the gender as well their 

professional roles. 
Group Number (Total=134) Percentage 
Doctors 
Males 
Females 

85 
53 
32 

63.4 % 
39.5 % 
23.8 % 

Nursing staff 
Males 
Females 

49 
30 
19 

36.5 % 
22.3 % 
14.1 % 

Table 1. Profile of the Sample 
 

Table 2: shows profile of the sample according to professional group and gender. 
 Number of responses Score Range Mean Score (SD) Z score P* Value 

Doctors 85 24-76 49.63 (8.95) 
-0.30 0.75 

Nursing Staff 49 33-68 49.46 (9.52) 

Table 2. The DDPPQ Score Range for Professional Groups 

 
Mann Whitney U test. * The result is significant at p<0.05 
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Table 2 shows the DDPPQ score range for the 
participants. A Mann-Whitney U test was 
conducted to compare DDPPQ scores 
between doctor and nursing staff. The result is 
not significant at p<0.05. There is no 
difference between the groups. 

Age of Participants Versus DDPPQ Score 

Mean age of the total sample was 30.56 years 
(standard deviation 10.38). Mean age for 
doctors‟ group was 32.85 years (standard 

deviation= 11.86) and for nursing staff group 
was 26.59 years (standard deviation=5.21). 
There is significant correlation between the 
age of the professional group members i.e., 
both doctors and nursing staff members and 
their respective DDPPQ scores when 
calculated using Pearson Product – Moment 
Correlation Co-efficient (2 tailed) r = 0.29, n 
= 134, p = 0.00067. 

 

 
Graph 1: Distribution Graph of Age Versus Total DDPPQ Score 

 

The graph indicates weak positive correlation between age of the participants and their 
corresponding DDPPQ score. 
 
Family History versus DDPPQ Score 
Participants were also asked if they had any family history of substance abuse and past history of 
substance abuse. 

Table 3: Comparisons among Health Professional having Family History of Substance 
Abuse and Past History of Substance Abuse 

 Response Number of 
Responses 

Range Mean (Standard 
Deviation) 

Z 
Score 

p*Value 

Family history of 
substance abuse 

Positive 22 43-63 52.09(5.97) -1.786 0.074 
Negative 112 24-76 49.08(9.57) 

Past history of 
substance abuse 

Positive 23 38-65 50.17(7.16) -0.393 0.694 
Negative 111 24-76 49.45 (9.51) 

Mann Whitney U test. * The result is significant at p<0.05 
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In Table 3, comparisons among Health 
professional having family history of 
substance abuse and past history of substance 
abuse are described. Using Mann- Whitney U 
test, we found that there is no statistical 
difference between the groups of health 
professional having past history of substance 
abuse and health professional who don‟t have 

past history of substance and the groups of 

health professional having family history of 
substance abuse and health professional who 
don‟t have family history of substance abuse. 
A linear regression of gender, professional 
roles (i.e., doctors and nurses), past history of 
substance abuse and known history of 
substance abuser in the family with the 
principal component has not yielded any 
significant results. 

 
Table 4: Health Professional Therapeutic Commitments towards Drug Abusing Patients on 

various Subscales of DDPPQ and total Mean Score 
Subscales Number of 

Questions 
Mean Score Per Question 
(LikertScore = 1-5) 

Standard 
Deviation 

Role adequacy 8 1.99 0.65 
Role Legitimacy 3 1.85 0.71 
Role support 3 1.92 0.64 
Work satisfaction 4 2.18 0.76 
Motivation 1 3.58 1.17 
Task specific Self Esteem 3 3.39 1.07 
Total Score 22 49.57 (possible score 22-

110) 
9.13 

Note: lower score denotes higher therapeutic commitment. 
 

Table – 4 shows a mean of total score of 49.57 (SD = 9.13) with a possible score between 22 and 
110. The diverse attitudes of Health Professionals towards substance abusers 
 

Table 5: Percentage of Participants in three Categories 
 Frequency Percentage 
Positive a 36 26.86 
Neutral b 91 67.92 
Negative c 7 5.22 
 134 100 
a= Total score from 22 to 44; b) total score from 45 to 66; c) total score from 67 to 110 
 

The total DDPPQ scores were divided into 
three categories i.e. (1) Positive perception 
(distinctly defined perception of role), (2) 
Negative perception (lack of distinctly 
defined perception of role) and (3) neutral 
perception (neither distinctly defined 
perception of role nor lack of distinctly 
defined perception of role). The range for all 
three perceptions was determined by the 
possibility maximum and minimum score in 5 

point- Likert scale. Table 5 shows percentage 
of participants in these three categories. 

Discussion 

Current study aimed to assess and determine 
the attitudes of health professionals towards 
patients with substance use problems in our 
region and to identify factors causing diverse 
attitudes of health professionals towards these 
patients. There was weak positive correlation 
between age of the participants and their 
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corresponding DDPPQ score that is older 
health professionals had relatively negative 
attitude. This was in contrast to a study that 
found that older nurses believed more 
strongly that alcoholism is an illness[14]. The 
two professionals‟ groups were assessed by 

comparing health professionals having family 
history of substance abuse and past history of 
substance abuse, and it was found that there is 
no statistical difference between the two 
groups of health professional. The mean 
DDPPQ score in these groups ranged towards 
lower side denoting positive attitude towards 
these patients, means their past or family 
history of substance use didn‟t significantly 

affect the attitude. Our study found that there 
was no statistically significant difference 
between the DDPPQ scores between the two 
groups i.e., doctors and nursing staff. 

Considering all participants in a group, the 
lower skewed total mean DDPPQ score of 
49.57 (SD = 9.13, with a possible score 
between 22 and 110) in our study correlated 
with a more positive attitude and higher 
therapeutic commitment to drug abusing 
patients. On mean Likert-format response per 
question (of 1= Strongly agree to 5= Strongly 
disagree), the highest therapeutic commitment 
is reflected in role legitimacy subscale which 
indicated the degree that professional group 
members felt that drug abuse history taking 
and counseling was a professional 
responsibility. Role support and Role 
adequacy followed the next which reflected 
that professional group members felt that they 
have adequate knowledge of drug and drug 
related challenges. Also whenever required, 
they will get support or help to resolve drug 
related problem. Highly skewed score in 
motivation and self-esteem subscale reflected 
lower therapeutic commitment. Role support, 
role adequacy, role legitimacy and work 
satisfaction were all somehow interconnected 
with each other at the basic level along with 
motivation and self-esteem to aid in 

understanding of the plight of patients of 
substance abuse and thereby providing 
therapeutic care and overall management to 
such patients. Our findings are in contrast to 
another study which found that healthcare 
providers struggled with the care for patients 
who used illicit drugs and they had less 
motivation, satisfaction, role support and 
education.9Crothers and Dorrian also found 
high scores regarding work satisfaction which 
indicated that nurses‟ attitudes regarding how 

much they like, and feel rewarded by, 
working with patients with alcohol problems, 
are an important determinant of the extent to 
which nurses are actually willing to engage in 
this work[15]. 

In an attempt to identify diverse attitudes of 
health professionals towards substance 
abusers, the sample participants were divided 
into three categories for ease of understanding 
- Positive perception, Negative perception and 
neutral perception; and it was found that 
number of healthcare professionals having 
neutral perception were maximum, followed 
by those having positive perception and least 
holding negative approach to the drug abuse 
patients. In a study nurses appeared to have, 
on average, attitudes that were consistently 
quite positive, if not neutral[14]. As 
healthcare professionals are the chief 
gatekeepers in the management of patients 
who suffer from substance use disorder, there 
is need of the hour to change both the neutral 
and negative attitude of the health care 
workers into positive attitude. To improve 
local services, Howard et al recommended 
that a training strategy should be developed 
with consideration to a structured programme 
covering all aspects of providing care to 
inpatients with co-occurring mental health 
and substance use problems; implementing 
training and support structures for staff will 
enable them to deliver more recovery and 
client centered interventions for patients with 
these co-occurring issues[10]. 
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Healthcare delivery needs unbiased and non-
judgmental attitude of healthcare 
professionals towards patients of substance 
abuse, so in an attempt to provide holistic 
approach and care that overlooks socio-
demographic and clinical profiles, 
professionals should have adequate and 
appropriate training and exposure 
accordingly. We propose some ways that can 
be executed systematically to bring about the 
necessary change in the attitudes of a 
healthcare professional- First and foremost is 
sensitization of healthcare professionals (both 
the doctors as well as the nursing staff) which 
is primarily important to achieve better 
outcomes in management of patients of 
substance use disorders. Secondly, there are 
ways to be incorporated at the grass root level 
which directly and/or indirectly will have an 
impact on the management of such patients 
include: (i) training – providing education and 
skills to the professionals and conducting 
workshops at regular intervals, teaching 
institute – both the medical colleges and the 
nursing colleges are jointly responsible in 
training the students who take up this field 
and providing opportunities for them to 
learn,(ii) exposure – mandatory rotatory 
postings for every undergraduate 
medical/nursing student to understand 
patients from having them visit an addiction 
wing facility of outdoor and indoor patients 
run by the department of psychiatry at the 
institute where they come across such patients 
of substance abuse. 

Conclusion 

Our study found that the younger age group 
healthcare professionals had more positive 
outlook and attitude towards substance users. 
The lower skewed total mean score of 
participants denoted more positive attitude 
and higher therapeutic commitment. 
Subdivision of the participants in three groups 
to a step forward revealed that majority of 
them had either positive or neutral attitude 

towards patients with problem of substance 
abuse, leaving a minority or handful 
percentage of participants who had negative 
perception and attitude. 

Implications of the Study 

our study will help in identifying diverse 
attitude of health professional towards 
patients with substance use disorders and the 
associated factors. Awareness and proper 
education along with skills instilled among 
these healthcare professionals will strengthen 
the belief and trust of the patient receiving 
treatment and management during the 
prolonged period provided for deaddiction. 
The provision of adequate, timely guidance 
and motivation at every step to reduce the use 
of illicit substances, would help in controlling 
the menace of drug abuse can be well 
achieved. 

Limitations 

This was a cross sectional study with small 
sample size. 

Future Direction 

Future studies can be undertaken with large 
sample size to determine the changes in 
attitudes and knowledge of healthcare 
professionals prior to any kind of exposure or 
training received and followed up by 
assessing them after they have achieved skills, 
knowledge and training in the field of 
addiction psychiatry. 
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Background: Stigma is conceptualized as an attribute which is deeply discrediting and makes the 
person carrying it different from other and of a less desirable kind. Current study aimed to describe 
the nature and direction of experienced stigma; and discrimination reported by people with 
schizophrenia. Methods: One hundred and fifty patients diagnosed with Schizophrenia were 
selected from the Out Patient service of Psychiatry Department of a medical college general 
hospital. The experiences of stigma and discrimination were assessed using a semi-structured 
instrument developed by national working group for India by the world psychiatric association 
steering committee. Results: Differences were seen between rural and urban respondents. Patients 
from rural background more often reported these experiences: society treats differently, ridiculing 
by others, offensive comments, hiding from relatives, rejecting attitude of peoples around, attribution 
of supernatural cause as most common source of stigma, social exploitation, not fully accepted in 
the family, pushed into unacceptable social situation and sexual harassment. Reported narratives 
provided the direct view of these patients. Conclusions: Stigma experience is pervasive: it deeply 
affects the social, occupational and emotional wellbeing of patients with schizophrenia and should 
be included in clinical management. Effective anti-stigma intervention should target on improving 
attitudes and the condition for social integration in the community, empowering people with 
schizophrenia to challenge self-stigmatization and discrimination behavior towards them. 
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INTRODUCTION_____________________
Schizophrenia is the most debilitating chronic psychiatric 
disorder which usually affects adolescents and young adults, 
disrupting pursuit of their educational and occupational goals. 
The disorder is associated with significant stigma and 
discrimination, which further increase the burden on these 
patients and their families. The essence of stigma is a 
negative and prejudicial attitude toward someone with a 
mental illness. Many people with mental illness describe the 
effect of stigma as severe, and more difficult to deal with as 
compared to the mental health problem itself. Discrimination 
occurs when people with mental illness are treated unfairly, 
or are denied their rights because of their mental illness. 
Individuals with schizophrenia often face social isolation; 
discrimination in housing, education and employment 
opportunities, and other forms of prejudice.[1]The stigma 
often extends to family members and to those who provide 
health care services to patients with the disorder. Major 

international studies suggest that schizophrenia has better 
prognosis in low-income nations and in rural settings.[2-4] The 
industrialization hypothesis has been advanced to explain 
this differential outcome which argues that industrial 
economies and attendant life styles lead to poor support, 
intolerance, rejection, isolation, segregation and 
institutionalization of the severely mentally ill.[5] The value 
placed on the autonomous individual in industrialized settings 
therefore accentuates social extrusion of the chronic mentally 
ill patient who assumes personal responsibility for the illness. 
In consequence, prognosis worsens in urban industrialized 
settings. 
Studies on stigma and mental illness in the Indian setting 
have focused both on measurements of stigma and on locally 
important socio-cultural factors shaping stigma.[6-9]   
Numerous other studies have addressed public attitudes 
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towards mental illness.[10-12] The nature, determinants, and 
consequences of stigma vary across culture and region. 
Hence, there is a need for studies to understand the stigma 
specific to a particular region to plan intervention. Better 
understanding and identification of determinants may 
suggest ways to reduce stigma and help prevent its adverse 
consequences. 
With this background, this study was aimed to study stigma 
and discrimination perceived by patients with schizophrenia 
and, its comparison between rural and urban patients.  
 
METHODS__________________________ 
2.1 Material 
This was a cross sectional study conducted at psychiatry 
OPD of Civil hospital Ahmedabad, Gujarat. Clearance from 
the institutional review board was taken prior to conducting 
the study. The sample consisted of one hundred fifty patients 
diagnosed with schizophrenia independently by two 
psychiatrists as per criteria laid down by diagnostic and 
statistical manual (DSM IV-TR). Information from the 
caregivers and the patient case file along with a mental status 
examination also were used for diagnostic confirmation. The 
purpose of the study was explained to patients and their 
caregivers. The consent of the caregiver was also taken. The 
patients' responses were recorded. 

2.2 Inclusion criteria: 
1. A patient with a diagnosis of schizophrenia under 
continuous remission of at least six-month period according 
to DSM IV-TR criteria. 
2. Provision of the consent. 
2.3 Exclusion criteria: 
1. Those patients with co-morbid axis I /II disorder. 
2. The patient having co-existing medical or substance use 
disorder other than nicotine. 
2.4 Instruments for the study 
A semi structured interview developed in an earlier study.[13] 
This instrument has been used on over 1000 patient in four 
cities, as a part of the Indian initiative of the world psychiatric 
program to reduce the stigma and discrimination because of 
schizophrenia. It consists of two parts: first part of the scale 
elicits the socio-demographic information of the respondents 
while second part of the scale measures stigma and 
discrimination experiences including nature of stigma 
experiences, attitude of relatives, friends and caregiver, 
source of stigma, consequences of stigma, patient’s view 
how stigma could be reduced and to what level, comparison 
of severity of mental illness to other medical illness bringing 
disability. The verbatim regarding patient’s stigma 
experience in areas like personal, family, social, occupational 
and in marital life also were recorded. 
2.5 Statistical analysis 
Both quantitative and qualitative analysis were done using 
computer. The data from urban and rural areas were 
compared to find out any difference. Quantitative data was 
analyzed by t-test and chi-square test. The narratives were 
read to identify the themes of stigma. For natural and 
objective analyses, the data were coded manually into 
constructs that emphasized stigmatizing experiences in 
various spheres of patient’s life. 
 
RESULTS___________________________  
3.1 Socio-demographic characteristics:  
The table 1 shows socio-demographic characters of the 
sample (N=150). 

As shown in Table 1, majority of the patients were male 
(64%), Hindu by religion (86.6%), of age range 21-30 years 
(42%), married (49.3%), educated up to class 10th (69.3%), 
living in a joint family (52%), unemployed (62%), having 
income under 1000 rupees per month (68%).  
Disease related characteristics: Seventy-nine (52.6%) 
patients (rural=18, urban=61) were having paranoid subtype 
of the disorder. One hundred thirty-six (90.6%) patients 
(rural=36 and urban=100) were having duration of illness 
more than two years. 
 
 

Table: 1 Demographic characteristic 

S. No. Sample 
(N=150) 

Rural 
N=39 (26%) 

Urban 
N=111 (74%) 

1. Religion 
Hindu (130, 86.6%) 
Muslim (17, 11.3%) 
Others (3, 2%) 

 
33 (84.6%) 
05 (12.8%) 
01 (2.5%) 

 
96 (86.5%) 
12 (10.8%) 
03 (2.7%) 

2. Gender 
Male (96, 64%) 
Female (54, 36%) 

 
23 (59%) 
16 (41%) 

 
73 (65.8%) 
38 (34.2%) 

3. Age (years) 
21-30 (63, 42%) 
31-40(42, 28%) 
41-50 (28, 18.6%) 
>50 (17, 11.3%) 

 
20 (51.2%) 
08 (20.5%) 
09 (23.0%) 
02 (5.1%) 

 
39 (35.1%) 
34 (30.6%) 
19 (17.2%) 
15 (13.5%) 

4. Marital status 
Married (74, 49.3%) 
Unmarried (39, 26%) 
Divorced (19, 12.6%) 
Other (18, 12%) 

 
18 (46.1%) 
09 (23.1%) 
03 (7.7%) 

09 (23.1%) 

 
56 (50.4%) 
30 (27.0%) 
16 (14.4%) 
09 (8.1%) 

5. Education 
Illiterate (18, 12%) 
Up to class X (104, 
69.3%) 
Higher (28, 18.6%) 

 
06 (15.4%) 
24 (61.5%) 
09 (23.0%) 

 
12 (10.8%) 
80 (72.1%) 
19 (17.2%) 

6. Family type 
Nuclear (68, 45.3%) 
Joint (78, 52%) 
Other (4, 2.6%) 

 
14 (35.89%) 
24 (61.5%) 
01 (2.5%) 

 
54 (48.6%) 
54 (48.6%) 
03 (2.7%) 

7. Employment 
Employed (57, 38%) 
Unemployed (93, 
62%) 

 
08 (20.5%) 
31 (79.5%) 

 
49 (44.1%) 
62 (55.8%) 

8. Income (rupees per 
month) 
<1000 (102, 68%) 
>1000 (48, 32%) 

 
31 (79.5%) 
08 (20.5%) 

 
71 (64%) 

40 (36.0%) 
 

Table 2 shows various stigma variables experienced by the 
patients. 
 
Table 2: Common stigma experienced by patients 

Variable Rural 
N, (%) 

Urban 
N, (%) Chi square 

Society treats 
differently 27(69.2%) 60 (54.0%) X2=2.73, df=1, p=0.09 

Ridiculing by others 29(74.4) 67(60.4) X2=2.45, df=1, p=0.11 

Offensive 
comments 30(76.9) 62(55.9) X2=5.40, df=1, p=0.02 

Hide from relatives 26(56.7) 57(51.3) X2=2.74, df=1, p=0.09 

Difficulty in getting 
marriage proposal 09(23.1) 36(32.4) X2=1.20, df=1, p=0.27 

 
Table 3 shows various consequences of the stigma and 
discrimination experienced by the patients. Other findings of 
the study were as mentioned here. The most common 
reported source of stigma was attribution of supernatural 
cause in rural patients (41%) while in urban patients it was 



www.iabcr.org                                                                    Agarwal B, et al.: Stigma and Discrimination Perceived by Rural or Urban Schizophrenia Patients 
 

International Archives of BioMedical and Clinical Research                                     [16]                                                                   Jan – Mar 2018 | Vol 4| Issue 1                  
 

not being able to work due to illness (39.6%). Avoidance was 
the most common attitude of relatives towards patients in 
both regions (51.2% rural, 41.4% urban). 
 

Table 3: Consequences of the stigma and discrimination 
Variable Rural 

N, (%) 
Urban 
N, (%) Chi square 

Avoid disclosing the 
mental illness histories 

in jobs/application 
03 (7.69%) 21 (18.92%) X2=2.71, df=1, p 

=0.100 

Social exploitation 25 (64.10%) 40(36.04%) X2=9.26, df=1, 
p=0.002 

Not fully accepted in 
the family 29 (74.36%) 61 (54.95%) X2=4.53, DF=1, 

p=0.03 

Pushed into 
unacceptable social 

situation 
11 (28.2%) 15 (13.5%) X2=4.35, DF=1, 

p=0.04 

Sexual harassment 14 (35.9%) 20 (18.0%) X2=5.26, DF=1, 
p=0.02 

Living alone 24 (61.5%) 80 (72.1%) X2=1.5, DF=1, 
p=0.22 

 
Friends and relative either stopped visiting at all or visited 
less frequently in rural patients (43.5%), while 42.3% urban 
patients reported that friends and relatives stopped visiting at 
all. In rural area, patients attributed their illness to faulty 
biological functioning (33.3%) while in urban area patients 
accepted that they are mentally ill (45.0%). Mental illness was 
reported as most disabling illness by 71.7% rural and 54.0% 
urban patients. Forty one percent rural patients while 34.2% 
urban patients reported that stigma can be partially cured. 
Involvement in advocacy activities was reported to be an 
effective strategy to reduce stigma by 64.2% rural and 55.8% 
urban patients. Most of the patients (94.8% rural and 77.4% 
urban) reported that concealing or selective disclosure of the 
illness is not an effective strategy to reduce stigma. 
Increasing awareness of the mental illnesses was reported to 
be an effective way to reduce stigma (69.2% rural, 65.7% 
urban). 
Common stigmatizing verbatim reported by the patients: 
I. Common stigmatizing verbatim reported by rural patients: 
- “In the society, nobody enquires about me. Nobody loves 
me. Nobody even looks at me. They call me ‘mad’, and laugh 
at me. They don’t even invite me at their home on festivals. 
Due to my illness, my marriage is not getting fixed.” 
-“In my village when houses were repaired, everybody got 
the letter but they didn’t provide the same for met. Nobody 
wants to come and meet me. Today I have a broken house 
to stay pending repair work. I asked for help from my friends 
and relatives but nobody comes forward. Every times during 
rain, water comes into my house no body helps me.” 
II. Common stigmatizing verbatim reported by urban patients: 
- “When I fell ill, everyone in my house kept nagging me all 
day. They didn’t give me food. They used to beat me and 
threw me out of house, when I went to my mother’s place, 
there also people used to nag me. In the beginning, my 
husband was cooperative, but now he doesn’t talk to me 
much and does not maintain sexual relationship with me.” 
- “Neighbors don’t talk to me. When I go to collect water in 
the morning, they keep on pushing me, they throw my 
vessels away. They abuse me and also hit me. My house 
owner keeps on telling me and my family members to vacant 
the house.” 
Consequences of Stigma 
I. Experiences related to personal area: 
- “I was bright  in  study  prior  to  the  illness, but I quitted my  

study as I failed in 10th. My memory power went down. My 
writing is also getting bad. I can’t work at my home as I get 
tremor at my hand. I am unmarried yet, few relative come for 
my younger sister but when they knew about my illness, they 
went away.” 
II. Experiences related to Occupational area: 
- “At my work place, people call me “mad”. My boss gets 
angry on me every day and says that my head is empty. He 
always says me that they will sack me. At lunch hour I am not 
allowed to have lunch while everybody else is going for lunch. 
I get half the salary others get.” 
III. Experiences of stigma and discrimination in Social life: 
- “I have one house with 2 BHK in Ahmedabad. When some 
relatives come to the city, though they stay at my house but 
nobody of them takes lunch or drinks water at my house. 
They stay only up to next morning and leave afterwards. 
Neighbors don’t talk to me. They said me that I am mad. They 
give me work always without giving me any money, and upon 
asking, they refuse for the money.” 
- “Before illness, I was living in rented house. I was an 
inspector in IT department. People used to meet me and 
respect me, but when owner of the house knew about my 
illness, he asked me to vacate his house. Today I am living 
in small house alone. People avoid me.” 
IV. Experiences related to marital life: 
- “Because of illness I am not able to work in my land. My 
land remains uncultivated. My desire for sex has come to an 
end. My penis is not erectile any more. Due to this, my wife 
left me and went to her parents place. Today she has got 
married to another person.”  
- “I was married in great pomp. My mental illness started at 
my in laws place. Initially they used to beat me a lot, they took 
me to a faith healer, after that they left me to my mother’s 
place. My mother tried for many attempts one after another 
for my marriage. Every time, as my wife knew about my 
illness, she divorced me.” 
V. Experiences of stigma and discrimination in Family: 
- “I had to hide my illness because mine and my sister's 
marriage were at stake. I got married in far Village, but when 
knew about my illness, they sent back me to my maternal 
home. I was pregnant at that time. After delivery, they called 
me back but when I was breast feeding my baby, my mother 
in law took my baby away and told, "You are mental and the 
child will also become mental if you breast feed the baby." 
- “Nobody takes care of me at home even if I am ill and I need 
medication regarding this. When I told my brother and father 
about this, so they became angry on me and said you are 
mad, go wherever you want to, we do not have time for you” 
VI. Impact of illness on General Life 
a. Hiding of illness: 
- “I have to stay in my house all day hiding my illness. 
Whenever I come at the window, my mother gets angry on 
me and directs me to go inside. She tells me that if people 
will know about my illness then nobody will marry me and my 
sister.” 
b. Decrease in Work efficiency and cognitive function: 
- “Welding was my profession earlier but today I cannot 
concentrate on my work properly. I have been injured also 
because of this.” 
c. Visiting of Friends and Relative: 
- “Since the starting of my illness, people are scared of me 
and they don’t come near me. I had to live alone at home.” 
d. People’s reaction after knowing their illness: 
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- “If any one comes from my family, they talk only one thing, 
to take medicine but nobody talks to me more than this. I 
have to live alone.” 
e. Most Disabling Illness: 
- “Mental health problems should not occur. It becomes 
difficult to work. I am feeling better till I take medicine but my 
memory is decreasing. Nothing is remembered. I have to take 
pills to sleep in night.” 
 
DISCUSSION________________________ 
The present study was aimed to study stigma and 
discrimination perceived by patients with schizophrenia and, 
its comparison between rural and urban patients. Majority of 
the patients were male, Hindu by religion, of age range 21-
30 years, married, educated up to class 10th, living in a joint 
family, unemployed, having income under 1000 rupees per 
month. Findings of present study revealed that patients from 
rural background had more often stigmatizing and 
discriminating experiences compared to patients from urban 
background.  
In our study, 62% patients were unemployed. Due to 
unemployment and chronic nature of illness, patients are not 
able to do their work as efficient as of their same age group 
in the society, which becomes the main culprit associated to 
creation of stigma. Stigmatization in the workplace and the 
related denial of access to job are the most important 
experiences of social exclusion. These experiences are 
recognized as the main factors producing and maintaining a 
high rate of unemployment among those with schizophrenia. 
In our study too, 21 (18.9%) urban and 3 (7.6%) rural patients 
reported avoiding disclosure of mental illness histories in 
job/applications. 
In the present study, patients from rural background more 
often reported these experiences: society treats differently 
(p=0.09), ridiculing by others (p=0.11), offensive comments 
(p=0.02),   hiding from relatives (p=0.09). Jadhav S et al also 
reported that rural Indians show significantly higher stigma 
scores.[14] Similar to our study an Indian study by Loganathan 
S et al reported that rural respondents experience more 
ridicule, shame, and discrimination but they reported that 
urban respondents feel the need to hide their illness.[15] Fear 
of rejection may be a need to hide their illness from others 
particularly in rural areas. In our study, more urban patients 
reported difficulty in getting married compared to rural 
patients (p=0.1). Weiss et al,[16] studying psychiatric stigma 
across cultures, pointed out that “in Bangalore the main 
concerns the sample had, were related to lowering their own 
chance of entering a good marriage and decreasing the 
chance of one of their relatives”. Disclosing the diagnosis of 
schizophrenia becomes stigmatizing due to fear of being 
ridiculed, discriminated, leading to loss of job or not being 
able to get a job, and difficulty in getting married for the 
patient as well as family members. So, family members 
handle with it by hiding the diagnosis or not disclosing the 
presence of illness.  
In our study, more rural patients reported social exploitation 
(p=0.002), not fully accepted in the family (p=0.03), pushed 
into unacceptable social situation (p=0.04), and sexual 
harassment (p=0.02) as a consequence of stigma and 
discrimination compared to urban patients. Jadhav et al also 
found that rural Indians showed a more stigmatizing attitude 
towards severe mental illness. Their study also showed 
greater stigma and a punitive attitude amongst rural Indians 
as compared to urban Indians. 

In our study, rural patients reported attribution of supernatural 
cause as the most common source of stigma.  Studies 
support this finding that in rural areas, the frequent 
association of mental illness with malevolent spiritual forces 
induces many families with a member with mental illness to 
seek help from shamans.[17,18] In rural areas, lack of adequate 
education regarding mental illnesses leads to such beliefs. 
Jadhav et al also concluded that urban Indians have a more 
liberal and tolerant attitude but were also more excluding of 
those with mental illness at work.[14] In our study too, not 
being able to work due to illness was the most common 
reported source of stigma in urban patients (39.6%). 
In our study, rural patients reported rejecting attitude of 
peoples around while urban patients reported nagging and 
uncooperative attitude of the family members and society. 
Stigma led to painful experiences related to patient’s 
personal and occupational area, social life, marital and family 
life. Fact of hiding the diagnosis of schizophrenia was also 
reported by the patients. Resulted decrease in cognitive 
functioning and impaired work efficiency also was reported 
by the subjects. The extent of the discrimination due to the 
illness resulted in stopped or less frequent visiting of the 
friends and relatives to the patients. The people around made 
either limited or no communication with the patients. Patients 
reported schizophrenia as the most disabling illness of all the 
illnesses.  
Lack of correct knowledge is the variable associated with 
more stigma responses. Setting up programs directed 
towards modifying the attitudes of employers, as well as 
greater attention to the employment-related training of social 
workers could constitute useful instruments to improve labor 
market access for people with schizophrenia. These 
programs should help convincing employers that people with 
schizophrenia are highly motivated and can provide 
important contributions. At the same time, people with 
schizophrenia might need specific support in re-entering the 
labor market, such as Individual Placement and Support 
(ISP) Programs [19, 20]. Better integration in the labor market 
has been shown to improve clinical outcome[21-23] and reduce 
the risk of hospitalization.[24] 
Stigma and negative public attitudes for a patient with 
schizophrenia is widely prevalent both in rural as well as 
urban areas. Therefore, while patients continue to consider 
stigma as a central obstacle to their integration into the 
community, they themselves contribute to this process by 
accepting public stereotypes as applicable to themselves. As 
a result, majority of them don’t confront negative reaction, 
and lose self-esteem, isolate themselves and get worse. Our 
data from patient verbatim also highlighted that patient focus 
on the stigmatization experiences and on their ideas of the 
cause of stigma; while hardly offering any suggestions for 
anti-stigma intervention. Suggestion of participant mainly 
concerned the improvement of information on mental health 
issues among the public (66.7%). Participant did not seem to 
envisage many opportunities for positive change and found it 
difficult to formulate specific proposal on what could be done 
to improve their situation. Sorting out this difficulty might help 
reducing perceived stigma, discrimination and their 
consequences. Spending more time with a patient, may 
reduce stigmatizing and discriminating attitude presumably 
through the mechanism of exposure induced reduction of 
negative stereotype about the mental illness. Alexander & 
Link concluded that increasing personal contact with 
psychiatric patient could reduce people’s stigmatizing 
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attitudes.[25] Couture & Penn also concluded that both 
retrospective and prospective contact tends to reduce 
stigmatizing views of persons with a mental illness.[26] Our 
findings suggest that people with schizophrenia are not fully 
accepted in the family, especially in rural areas.   This 
suggests that certain factor could be more powerful than 
negative stereotypes in interpersonal stigmatization which 
can be overcome by provision of the scientific knowledge of 
the mental illnesses and re-integration of the patient in the 
community through psychosocial approaches.  
Similar to our findings, Chinese families too, frequently 
concealed the mental illness of their members.[27] Family 
members act as both stigmatizer as well as victim of 
stigmatization themselves.[28] Because of this paradoxical 
role dualism, family members might project their anger 
towards a patient for causing them added suffering. This 
negative affective state, we suspect, could heighten the 
chronic burden of care. Providing adequate non-
pharmacological measures may help family members in such 
circumstances of negative affective state. Provision of 
psychiatric care must move beyond symptoms control to 
diminish intentional as well as subtle forms of stigmatization 
in the patients’ social life. Effective anti-stigma intervention 
should target on improving attitudes and the condition for 
social integration in the community, empowering people with 
schizophrenia to challenge self-stigmatization and 
discrimination behavior towards them. Regarding the work-
related stigma, we believe that a combination of corporate 
education programme, legal measures and advocacy efforts 
are needed. 
 
 

CONCLUSION_______________________ 
Stigma experience is pervasive: it deeply affects the social, 
occupational and emotional wellbeing of patients with 
schizophrenia and should be included in clinical 
management. Higher level of stigma is related to low 
education level, unemployment status. The provision of 
accurate information through trusted community sources and 
open dialogue may help to dispel myths, correct faulty 
assumption and increase the involvement of participation of 
community in dragging out the root source of stigma. Family 
programmes should be started early in an attempt to reduce 
stigma from significant others and to transform the family into 
a long recourse for psychiatric rehabilitation. Effective anti-
stigma intervention should address chiefly two targets: 
improving attitudes and condition for social integration in the 
community and; empowering patients with schizophrenia to 
challenge self-stigmatization and discriminatory behavior 
towards them. 
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Background: Stigma is conceptualized as an attribute which is deeply discrediting and makes the 
person carrying it different from other and of a less desirable kind. Current study aimed to describe 
the nature and direction of experienced stigma; and discrimination reported by people with 
schizophrenia. Methods: One hundred and fifty patients diagnosed with Schizophrenia were 
selected from the Out Patient service of Psychiatry Department of a medical college general 
hospital. The experiences of stigma and discrimination were assessed using a semi-structured 
instrument developed by national working group for India by the world psychiatric association 
steering committee. Results: Differences were seen between rural and urban respondents. Patients 
from rural background more often reported these experiences: society treats differently, ridiculing 
by others, offensive comments, hiding from relatives, rejecting attitude of peoples around, attribution 
of supernatural cause as most common source of stigma, social exploitation, not fully accepted in 
the family, pushed into unacceptable social situation and sexual harassment. Reported narratives 
provided the direct view of these patients. Conclusions: Stigma experience is pervasive: it deeply 
affects the social, occupational and emotional wellbeing of patients with schizophrenia and should 
be included in clinical management. Effective anti-stigma intervention should target on improving 
attitudes and the condition for social integration in the community, empowering people with 
schizophrenia to challenge self-stigmatization and discrimination behavior towards them. 
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INTRODUCTION_____________________
Schizophrenia is the most debilitating chronic psychiatric 
disorder which usually affects adolescents and young adults, 
disrupting pursuit of their educational and occupational goals. 
The disorder is associated with significant stigma and 
discrimination, which further increase the burden on these 
patients and their families. The essence of stigma is a 
negative and prejudicial attitude toward someone with a 
mental illness. Many people with mental illness describe the 
effect of stigma as severe, and more difficult to deal with as 
compared to the mental health problem itself. Discrimination 
occurs when people with mental illness are treated unfairly, 
or are denied their rights because of their mental illness. 
Individuals with schizophrenia often face social isolation; 
discrimination in housing, education and employment 
opportunities, and other forms of prejudice.[1]The stigma 
often extends to family members and to those who provide 
health care services to patients with the disorder. Major 

international studies suggest that schizophrenia has better 
prognosis in low-income nations and in rural settings.[2-4] The 
industrialization hypothesis has been advanced to explain 
this differential outcome which argues that industrial 
economies and attendant life styles lead to poor support, 
intolerance, rejection, isolation, segregation and 
institutionalization of the severely mentally ill.[5] The value 
placed on the autonomous individual in industrialized settings 
therefore accentuates social extrusion of the chronic mentally 
ill patient who assumes personal responsibility for the illness. 
In consequence, prognosis worsens in urban industrialized 
settings. 
Studies on stigma and mental illness in the Indian setting 
have focused both on measurements of stigma and on locally 
important socio-cultural factors shaping stigma.[6-9]   
Numerous other studies have addressed public attitudes 
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towards mental illness.[10-12] The nature, determinants, and 
consequences of stigma vary across culture and region. 
Hence, there is a need for studies to understand the stigma 
specific to a particular region to plan intervention. Better 
understanding and identification of determinants may 
suggest ways to reduce stigma and help prevent its adverse 
consequences. 
With this background, this study was aimed to study stigma 
and discrimination perceived by patients with schizophrenia 
and, its comparison between rural and urban patients.  
 
METHODS__________________________ 
2.1 Material 
This was a cross sectional study conducted at psychiatry 
OPD of Civil hospital Ahmedabad, Gujarat. Clearance from 
the institutional review board was taken prior to conducting 
the study. The sample consisted of one hundred fifty patients 
diagnosed with schizophrenia independently by two 
psychiatrists as per criteria laid down by diagnostic and 
statistical manual (DSM IV-TR). Information from the 
caregivers and the patient case file along with a mental status 
examination also were used for diagnostic confirmation. The 
purpose of the study was explained to patients and their 
caregivers. The consent of the caregiver was also taken. The 
patients' responses were recorded. 

2.2 Inclusion criteria: 
1. A patient with a diagnosis of schizophrenia under 
continuous remission of at least six-month period according 
to DSM IV-TR criteria. 
2. Provision of the consent. 
2.3 Exclusion criteria: 
1. Those patients with co-morbid axis I /II disorder. 
2. The patient having co-existing medical or substance use 
disorder other than nicotine. 
2.4 Instruments for the study 
A semi structured interview developed in an earlier study.[13] 
This instrument has been used on over 1000 patient in four 
cities, as a part of the Indian initiative of the world psychiatric 
program to reduce the stigma and discrimination because of 
schizophrenia. It consists of two parts: first part of the scale 
elicits the socio-demographic information of the respondents 
while second part of the scale measures stigma and 
discrimination experiences including nature of stigma 
experiences, attitude of relatives, friends and caregiver, 
source of stigma, consequences of stigma, patient’s view 
how stigma could be reduced and to what level, comparison 
of severity of mental illness to other medical illness bringing 
disability. The verbatim regarding patient’s stigma 
experience in areas like personal, family, social, occupational 
and in marital life also were recorded. 
2.5 Statistical analysis 
Both quantitative and qualitative analysis were done using 
computer. The data from urban and rural areas were 
compared to find out any difference. Quantitative data was 
analyzed by t-test and chi-square test. The narratives were 
read to identify the themes of stigma. For natural and 
objective analyses, the data were coded manually into 
constructs that emphasized stigmatizing experiences in 
various spheres of patient’s life. 
 
RESULTS___________________________  
3.1 Socio-demographic characteristics:  
The table 1 shows socio-demographic characters of the 
sample (N=150). 

As shown in Table 1, majority of the patients were male 
(64%), Hindu by religion (86.6%), of age range 21-30 years 
(42%), married (49.3%), educated up to class 10th (69.3%), 
living in a joint family (52%), unemployed (62%), having 
income under 1000 rupees per month (68%).  
Disease related characteristics: Seventy-nine (52.6%) 
patients (rural=18, urban=61) were having paranoid subtype 
of the disorder. One hundred thirty-six (90.6%) patients 
(rural=36 and urban=100) were having duration of illness 
more than two years. 
 
 

Table: 1 Demographic characteristic 

S. No. Sample 
(N=150) 

Rural 
N=39 (26%) 

Urban 
N=111 (74%) 

1. Religion 
Hindu (130, 86.6%) 
Muslim (17, 11.3%) 
Others (3, 2%) 

 
33 (84.6%) 
05 (12.8%) 
01 (2.5%) 

 
96 (86.5%) 
12 (10.8%) 
03 (2.7%) 

2. Gender 
Male (96, 64%) 
Female (54, 36%) 

 
23 (59%) 
16 (41%) 

 
73 (65.8%) 
38 (34.2%) 

3. Age (years) 
21-30 (63, 42%) 
31-40(42, 28%) 
41-50 (28, 18.6%) 
>50 (17, 11.3%) 

 
20 (51.2%) 
08 (20.5%) 
09 (23.0%) 
02 (5.1%) 

 
39 (35.1%) 
34 (30.6%) 
19 (17.2%) 
15 (13.5%) 

4. Marital status 
Married (74, 49.3%) 
Unmarried (39, 26%) 
Divorced (19, 12.6%) 
Other (18, 12%) 

 
18 (46.1%) 
09 (23.1%) 
03 (7.7%) 

09 (23.1%) 

 
56 (50.4%) 
30 (27.0%) 
16 (14.4%) 
09 (8.1%) 

5. Education 
Illiterate (18, 12%) 
Up to class X (104, 
69.3%) 
Higher (28, 18.6%) 

 
06 (15.4%) 
24 (61.5%) 
09 (23.0%) 

 
12 (10.8%) 
80 (72.1%) 
19 (17.2%) 

6. Family type 
Nuclear (68, 45.3%) 
Joint (78, 52%) 
Other (4, 2.6%) 

 
14 (35.89%) 
24 (61.5%) 
01 (2.5%) 

 
54 (48.6%) 
54 (48.6%) 
03 (2.7%) 

7. Employment 
Employed (57, 38%) 
Unemployed (93, 
62%) 

 
08 (20.5%) 
31 (79.5%) 

 
49 (44.1%) 
62 (55.8%) 

8. Income (rupees per 
month) 
<1000 (102, 68%) 
>1000 (48, 32%) 

 
31 (79.5%) 
08 (20.5%) 

 
71 (64%) 

40 (36.0%) 
 

Table 2 shows various stigma variables experienced by the 
patients. 
 
Table 2: Common stigma experienced by patients 

Variable Rural 
N, (%) 

Urban 
N, (%) Chi square 

Society treats 
differently 27(69.2%) 60 (54.0%) X2=2.73, df=1, p=0.09 

Ridiculing by others 29(74.4) 67(60.4) X2=2.45, df=1, p=0.11 

Offensive 
comments 30(76.9) 62(55.9) X2=5.40, df=1, p=0.02 

Hide from relatives 26(56.7) 57(51.3) X2=2.74, df=1, p=0.09 

Difficulty in getting 
marriage proposal 09(23.1) 36(32.4) X2=1.20, df=1, p=0.27 

 
Table 3 shows various consequences of the stigma and 
discrimination experienced by the patients. Other findings of 
the study were as mentioned here. The most common 
reported source of stigma was attribution of supernatural 
cause in rural patients (41%) while in urban patients it was 



www.iabcr.org                                                                    Agarwal B, et al.: Stigma and Discrimination Perceived by Rural or Urban Schizophrenia Patients 
 

International Archives of BioMedical and Clinical Research                                     [16]                                                                   Jan – Mar 2018 | Vol 4| Issue 1                  
 

not being able to work due to illness (39.6%). Avoidance was 
the most common attitude of relatives towards patients in 
both regions (51.2% rural, 41.4% urban). 
 

Table 3: Consequences of the stigma and discrimination 
Variable Rural 

N, (%) 
Urban 
N, (%) Chi square 

Avoid disclosing the 
mental illness histories 

in jobs/application 
03 (7.69%) 21 (18.92%) X2=2.71, df=1, p 

=0.100 

Social exploitation 25 (64.10%) 40(36.04%) X2=9.26, df=1, 
p=0.002 

Not fully accepted in 
the family 29 (74.36%) 61 (54.95%) X2=4.53, DF=1, 

p=0.03 

Pushed into 
unacceptable social 

situation 
11 (28.2%) 15 (13.5%) X2=4.35, DF=1, 

p=0.04 

Sexual harassment 14 (35.9%) 20 (18.0%) X2=5.26, DF=1, 
p=0.02 

Living alone 24 (61.5%) 80 (72.1%) X2=1.5, DF=1, 
p=0.22 

 
Friends and relative either stopped visiting at all or visited 
less frequently in rural patients (43.5%), while 42.3% urban 
patients reported that friends and relatives stopped visiting at 
all. In rural area, patients attributed their illness to faulty 
biological functioning (33.3%) while in urban area patients 
accepted that they are mentally ill (45.0%). Mental illness was 
reported as most disabling illness by 71.7% rural and 54.0% 
urban patients. Forty one percent rural patients while 34.2% 
urban patients reported that stigma can be partially cured. 
Involvement in advocacy activities was reported to be an 
effective strategy to reduce stigma by 64.2% rural and 55.8% 
urban patients. Most of the patients (94.8% rural and 77.4% 
urban) reported that concealing or selective disclosure of the 
illness is not an effective strategy to reduce stigma. 
Increasing awareness of the mental illnesses was reported to 
be an effective way to reduce stigma (69.2% rural, 65.7% 
urban). 
Common stigmatizing verbatim reported by the patients: 
I. Common stigmatizing verbatim reported by rural patients: 
- “In the society, nobody enquires about me. Nobody loves 
me. Nobody even looks at me. They call me ‘mad’, and laugh 
at me. They don’t even invite me at their home on festivals. 
Due to my illness, my marriage is not getting fixed.” 
-“In my village when houses were repaired, everybody got 
the letter but they didn’t provide the same for met. Nobody 
wants to come and meet me. Today I have a broken house 
to stay pending repair work. I asked for help from my friends 
and relatives but nobody comes forward. Every times during 
rain, water comes into my house no body helps me.” 
II. Common stigmatizing verbatim reported by urban patients: 
- “When I fell ill, everyone in my house kept nagging me all 
day. They didn’t give me food. They used to beat me and 
threw me out of house, when I went to my mother’s place, 
there also people used to nag me. In the beginning, my 
husband was cooperative, but now he doesn’t talk to me 
much and does not maintain sexual relationship with me.” 
- “Neighbors don’t talk to me. When I go to collect water in 
the morning, they keep on pushing me, they throw my 
vessels away. They abuse me and also hit me. My house 
owner keeps on telling me and my family members to vacant 
the house.” 
Consequences of Stigma 
I. Experiences related to personal area: 
- “I was bright  in  study  prior  to  the  illness, but I quitted my  

study as I failed in 10th. My memory power went down. My 
writing is also getting bad. I can’t work at my home as I get 
tremor at my hand. I am unmarried yet, few relative come for 
my younger sister but when they knew about my illness, they 
went away.” 
II. Experiences related to Occupational area: 
- “At my work place, people call me “mad”. My boss gets 
angry on me every day and says that my head is empty. He 
always says me that they will sack me. At lunch hour I am not 
allowed to have lunch while everybody else is going for lunch. 
I get half the salary others get.” 
III. Experiences of stigma and discrimination in Social life: 
- “I have one house with 2 BHK in Ahmedabad. When some 
relatives come to the city, though they stay at my house but 
nobody of them takes lunch or drinks water at my house. 
They stay only up to next morning and leave afterwards. 
Neighbors don’t talk to me. They said me that I am mad. They 
give me work always without giving me any money, and upon 
asking, they refuse for the money.” 
- “Before illness, I was living in rented house. I was an 
inspector in IT department. People used to meet me and 
respect me, but when owner of the house knew about my 
illness, he asked me to vacate his house. Today I am living 
in small house alone. People avoid me.” 
IV. Experiences related to marital life: 
- “Because of illness I am not able to work in my land. My 
land remains uncultivated. My desire for sex has come to an 
end. My penis is not erectile any more. Due to this, my wife 
left me and went to her parents place. Today she has got 
married to another person.”  
- “I was married in great pomp. My mental illness started at 
my in laws place. Initially they used to beat me a lot, they took 
me to a faith healer, after that they left me to my mother’s 
place. My mother tried for many attempts one after another 
for my marriage. Every time, as my wife knew about my 
illness, she divorced me.” 
V. Experiences of stigma and discrimination in Family: 
- “I had to hide my illness because mine and my sister's 
marriage were at stake. I got married in far Village, but when 
knew about my illness, they sent back me to my maternal 
home. I was pregnant at that time. After delivery, they called 
me back but when I was breast feeding my baby, my mother 
in law took my baby away and told, "You are mental and the 
child will also become mental if you breast feed the baby." 
- “Nobody takes care of me at home even if I am ill and I need 
medication regarding this. When I told my brother and father 
about this, so they became angry on me and said you are 
mad, go wherever you want to, we do not have time for you” 
VI. Impact of illness on General Life 
a. Hiding of illness: 
- “I have to stay in my house all day hiding my illness. 
Whenever I come at the window, my mother gets angry on 
me and directs me to go inside. She tells me that if people 
will know about my illness then nobody will marry me and my 
sister.” 
b. Decrease in Work efficiency and cognitive function: 
- “Welding was my profession earlier but today I cannot 
concentrate on my work properly. I have been injured also 
because of this.” 
c. Visiting of Friends and Relative: 
- “Since the starting of my illness, people are scared of me 
and they don’t come near me. I had to live alone at home.” 
d. People’s reaction after knowing their illness: 
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- “If any one comes from my family, they talk only one thing, 
to take medicine but nobody talks to me more than this. I 
have to live alone.” 
e. Most Disabling Illness: 
- “Mental health problems should not occur. It becomes 
difficult to work. I am feeling better till I take medicine but my 
memory is decreasing. Nothing is remembered. I have to take 
pills to sleep in night.” 
 
DISCUSSION________________________ 
The present study was aimed to study stigma and 
discrimination perceived by patients with schizophrenia and, 
its comparison between rural and urban patients. Majority of 
the patients were male, Hindu by religion, of age range 21-
30 years, married, educated up to class 10th, living in a joint 
family, unemployed, having income under 1000 rupees per 
month. Findings of present study revealed that patients from 
rural background had more often stigmatizing and 
discriminating experiences compared to patients from urban 
background.  
In our study, 62% patients were unemployed. Due to 
unemployment and chronic nature of illness, patients are not 
able to do their work as efficient as of their same age group 
in the society, which becomes the main culprit associated to 
creation of stigma. Stigmatization in the workplace and the 
related denial of access to job are the most important 
experiences of social exclusion. These experiences are 
recognized as the main factors producing and maintaining a 
high rate of unemployment among those with schizophrenia. 
In our study too, 21 (18.9%) urban and 3 (7.6%) rural patients 
reported avoiding disclosure of mental illness histories in 
job/applications. 
In the present study, patients from rural background more 
often reported these experiences: society treats differently 
(p=0.09), ridiculing by others (p=0.11), offensive comments 
(p=0.02),   hiding from relatives (p=0.09). Jadhav S et al also 
reported that rural Indians show significantly higher stigma 
scores.[14] Similar to our study an Indian study by Loganathan 
S et al reported that rural respondents experience more 
ridicule, shame, and discrimination but they reported that 
urban respondents feel the need to hide their illness.[15] Fear 
of rejection may be a need to hide their illness from others 
particularly in rural areas. In our study, more urban patients 
reported difficulty in getting married compared to rural 
patients (p=0.1). Weiss et al,[16] studying psychiatric stigma 
across cultures, pointed out that “in Bangalore the main 
concerns the sample had, were related to lowering their own 
chance of entering a good marriage and decreasing the 
chance of one of their relatives”. Disclosing the diagnosis of 
schizophrenia becomes stigmatizing due to fear of being 
ridiculed, discriminated, leading to loss of job or not being 
able to get a job, and difficulty in getting married for the 
patient as well as family members. So, family members 
handle with it by hiding the diagnosis or not disclosing the 
presence of illness.  
In our study, more rural patients reported social exploitation 
(p=0.002), not fully accepted in the family (p=0.03), pushed 
into unacceptable social situation (p=0.04), and sexual 
harassment (p=0.02) as a consequence of stigma and 
discrimination compared to urban patients. Jadhav et al also 
found that rural Indians showed a more stigmatizing attitude 
towards severe mental illness. Their study also showed 
greater stigma and a punitive attitude amongst rural Indians 
as compared to urban Indians. 

In our study, rural patients reported attribution of supernatural 
cause as the most common source of stigma.  Studies 
support this finding that in rural areas, the frequent 
association of mental illness with malevolent spiritual forces 
induces many families with a member with mental illness to 
seek help from shamans.[17,18] In rural areas, lack of adequate 
education regarding mental illnesses leads to such beliefs. 
Jadhav et al also concluded that urban Indians have a more 
liberal and tolerant attitude but were also more excluding of 
those with mental illness at work.[14] In our study too, not 
being able to work due to illness was the most common 
reported source of stigma in urban patients (39.6%). 
In our study, rural patients reported rejecting attitude of 
peoples around while urban patients reported nagging and 
uncooperative attitude of the family members and society. 
Stigma led to painful experiences related to patient’s 
personal and occupational area, social life, marital and family 
life. Fact of hiding the diagnosis of schizophrenia was also 
reported by the patients. Resulted decrease in cognitive 
functioning and impaired work efficiency also was reported 
by the subjects. The extent of the discrimination due to the 
illness resulted in stopped or less frequent visiting of the 
friends and relatives to the patients. The people around made 
either limited or no communication with the patients. Patients 
reported schizophrenia as the most disabling illness of all the 
illnesses.  
Lack of correct knowledge is the variable associated with 
more stigma responses. Setting up programs directed 
towards modifying the attitudes of employers, as well as 
greater attention to the employment-related training of social 
workers could constitute useful instruments to improve labor 
market access for people with schizophrenia. These 
programs should help convincing employers that people with 
schizophrenia are highly motivated and can provide 
important contributions. At the same time, people with 
schizophrenia might need specific support in re-entering the 
labor market, such as Individual Placement and Support 
(ISP) Programs [19, 20]. Better integration in the labor market 
has been shown to improve clinical outcome[21-23] and reduce 
the risk of hospitalization.[24] 
Stigma and negative public attitudes for a patient with 
schizophrenia is widely prevalent both in rural as well as 
urban areas. Therefore, while patients continue to consider 
stigma as a central obstacle to their integration into the 
community, they themselves contribute to this process by 
accepting public stereotypes as applicable to themselves. As 
a result, majority of them don’t confront negative reaction, 
and lose self-esteem, isolate themselves and get worse. Our 
data from patient verbatim also highlighted that patient focus 
on the stigmatization experiences and on their ideas of the 
cause of stigma; while hardly offering any suggestions for 
anti-stigma intervention. Suggestion of participant mainly 
concerned the improvement of information on mental health 
issues among the public (66.7%). Participant did not seem to 
envisage many opportunities for positive change and found it 
difficult to formulate specific proposal on what could be done 
to improve their situation. Sorting out this difficulty might help 
reducing perceived stigma, discrimination and their 
consequences. Spending more time with a patient, may 
reduce stigmatizing and discriminating attitude presumably 
through the mechanism of exposure induced reduction of 
negative stereotype about the mental illness. Alexander & 
Link concluded that increasing personal contact with 
psychiatric patient could reduce people’s stigmatizing 
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attitudes.[25] Couture & Penn also concluded that both 
retrospective and prospective contact tends to reduce 
stigmatizing views of persons with a mental illness.[26] Our 
findings suggest that people with schizophrenia are not fully 
accepted in the family, especially in rural areas.   This 
suggests that certain factor could be more powerful than 
negative stereotypes in interpersonal stigmatization which 
can be overcome by provision of the scientific knowledge of 
the mental illnesses and re-integration of the patient in the 
community through psychosocial approaches.  
Similar to our findings, Chinese families too, frequently 
concealed the mental illness of their members.[27] Family 
members act as both stigmatizer as well as victim of 
stigmatization themselves.[28] Because of this paradoxical 
role dualism, family members might project their anger 
towards a patient for causing them added suffering. This 
negative affective state, we suspect, could heighten the 
chronic burden of care. Providing adequate non-
pharmacological measures may help family members in such 
circumstances of negative affective state. Provision of 
psychiatric care must move beyond symptoms control to 
diminish intentional as well as subtle forms of stigmatization 
in the patients’ social life. Effective anti-stigma intervention 
should target on improving attitudes and the condition for 
social integration in the community, empowering people with 
schizophrenia to challenge self-stigmatization and 
discrimination behavior towards them. Regarding the work-
related stigma, we believe that a combination of corporate 
education programme, legal measures and advocacy efforts 
are needed. 
 
 

CONCLUSION_______________________ 
Stigma experience is pervasive: it deeply affects the social, 
occupational and emotional wellbeing of patients with 
schizophrenia and should be included in clinical 
management. Higher level of stigma is related to low 
education level, unemployment status. The provision of 
accurate information through trusted community sources and 
open dialogue may help to dispel myths, correct faulty 
assumption and increase the involvement of participation of 
community in dragging out the root source of stigma. Family 
programmes should be started early in an attempt to reduce 
stigma from significant others and to transform the family into 
a long recourse for psychiatric rehabilitation. Effective anti-
stigma intervention should address chiefly two targets: 
improving attitudes and condition for social integration in the 
community and; empowering patients with schizophrenia to 
challenge self-stigmatization and discriminatory behavior 
towards them. 
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Abstract
Objective: The objective of this study was to determine any association of age at onset (AAO) with clinical presentation of bipolar disorder (BD) and family history of illness. Materials
and Methods: A hospital-based cross-sectional observational study was conducted including 162 patients having a diagnosis of BD current episode manic. Individuals were divided into
three subgroups according to AAO, i.e., early-onset BD (EOBD) (AAO ≤21 years), intermediate-onset BD (AAO – 22–34 years), and late-onset BD (AAO ≥35 years). The subgroups were
compared on clinical variables; items of the Young Mania Rating Scale (YMRS), Hamilton Depression Rating Scale (HAM-D), and Scale for the Assessment of Positive Symptoms
(SAPS); and family history of illness. Results: The early-onset group had significantly more episodes per year than the other groups (P < 0.001). The prevalence of family history of mood
disorder was also significantly higher in the early-onset group than the other subgroups. AAO was found to be significantly associated with different items of YMRS, HAM-D, and SAPS.
The early-onset group had higher rating on irritability, motor activity–energy, sexual interest, depressed mood, delusions, and thought disorders, whereas the late-onset group had higher
rating on elevated mood. Conclusion: EOBD can be considered as a specific phenotype of BD, which is more homogenous, severe, and inheritable form of illness. 
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Bipolar disorder (BD) is a chronic mental disorder characterized by alternating episodes of depression, euthymia, (hypo) mania, and mixed states.[1] The usual age of onset of BD is
before 30 years, and almost 90% of patients have onset before 50 years of age.[2],[3] BD has been reported to have a genetic basis with heritability of at least 60%–85%.[4],[5] A number
of studies have attempted to identify the susceptibility loci adding evidence of linkage in multiple genomic regions.[6] However, these genetic studies have given conflicting results; which
may be due to the lack of consensus regarding the proper definition of the affected phenotype and the questionable homogeneity of bipolar illness.[4],[5],[6] Thus, attention is shifting
toward the study of clinical indicators of BD that are familial and may be useful for identifying inheritable forms of the illness.

Classifications such as the Diagnostic and Statistical Manual of Mental Disorders-5 defined certain specifiers of BD that have proven phenomenological relevance.[7] However, most are
of limited utility in identifying homogeneous subgroups. There is a necessity to identify reliably defined clinical features that are clinically valid and associated with underlying genetic
process. These features can help in identifying genotypes and making informed treatment decisions.[8]

There is considerable evidence to suggest that the clinical expression of BD differs according to age at onset (AAO), which has therefore been identified as a potential specifier of interest,
especially patients having early onset of illness have specific clinical features and outcomes different from those of later onset of illness.[8],[9],[10] In this regard, multiple admixture
studies have revealed that such patients could be categorized into three homogeneous subgroups (early-onset BD [EOBD], intermediate-onset BD [IOBD], and late-onset BD [LOBD]).
[11],[12],[13],[14],[15],[16],[17],[18]

By making subgroups based on these cutoff points, the present study was aimed to compare the clinical presentation using the items of the Young Mania Rating Scale (YMRS), Hamilton
Depression Rating Scale (HAM-D), and Scale for the Assessment of Positive Symptoms (SAPS) and to compare the presence of family history of the illness in Indian population. Such
subgrouping may help in identifying phenotypes among BD patients.

 Materials and Methods

A hospital-based cross-sectional observational study was conducted at the psychiatry department of the tertiary care hospital of western India. The study was conducted over a period
extending from June 2018 to December 2018. Ethical clearance was taken from the research review board and ethical committee of the institution. Informed written consent was obtained
from all the legal guardians of participants before inclusion in the study.

A consecutive sample of 162 patients admitted to the inpatient department with a diagnosis of BD current episode manic (as per the Diagnostic and Statistical Manual of Mental Disorders-
5 criterion) was included in the study. The diagnosis was confirmed by applying the Mini-International Neuropsychiatric Interview (MINI).[19] Patients with history of intake of any
psychiatric medicine in the last 2 weeks were excluded from the study because it can alter the severity of the symptoms. Patients suffering from mental retardation, dementia, comorbid
psychiatric and substance-related disorder (as confirmed by using the MINI), and any other acute medical illness were excluded from the study.

Study participants were divided into three subgroups according to AAO, namely EOBD (AAO ≤21 years), IOBD (AAO = 22–34 years), and LOBD (AAO ≥35 years). There were 67, 59, and
36 patients in early, intermediate, and late-onset groups, respectively. The cutoff for AAO was determined on the basis of a review article by Geoffroy et al.[20] The cutoff value of 21 years
for early onset was also recommended in other studies.[21],[22]

AAO was defined as “the age at which the patient first met criteria for a depressive episode, mania or hypomania as indicated by patient history, recall of family members and medical
records.” This definition is close to the exact beginning of the illness and had been found to be highly reliable.[23]

After applying stringent inclusion and exclusion criteria, participants were subjected to the tools of study. Clinical interviews and symptom ratings according to the YMRS,[24] HAM-D,[25]
and SAPS[26] were performed at the first presentation in the outpatient department.
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These subgroups were compared with the following tools of the study:

Sociodemographic and clinical variables – A semi-structured pro forma was used to record the sociodemographic variables including age, sex, residence, occupation, marital status,
monthly income, and education. Items occupation, education, and monthly income were adopted from the modified Kuppuswamy's socioeconomic scale.[27] This information was
gathered from first-degree relatives and the patient himselfClinical assessment – The clinical variables were gathered through a clinical interview of participants and their immediate family
members. The selection of clinical variables was based on literature review[28] and clinical observation. The clinical variables included number and duration of the illness (chronicity) and
AAO of the illnessFamily history of mood disorder in first-degree relatives – Familial psychiatric illness was investigated using the Family Interview for Genetics Studies[29] applied by a
trained psychiatrist. A complete family history of psychiatric illness of first-degree relatives was obtained from each proband and at least one first-degree relative. The information was
supplemented by medical reports of relatives.Symptom-related variables – It was assessed using YMRS, HAM-D, and SAPS. Items were removed from the rating scales that were a priori
considered redundant among them (i.e., similar symptoms rated more than once). Like, the HAM-D scale ratings of early, late, and middle insomnia; psychomotor agitation; and impaired
insight were removed in favor of the YMRS ratings of items decreased sleep, disruptive or aggressive behavior, and impaired insight, respectively. The SAPS behavioral rating domain
was removed in favor of YMRS ratings of disruptive or aggressive behavior and inappropriate appearance. The YMRS rating of content and language-thought disorder was removed in
favor of the more comprehensive rating of delusion, hallucination, and thought disorder on the SAPS. Thus, a total of 24 symptom (9 from YMRS, 12 from HAM-D, and 3 from SAPS)
ratings were analyzed.

Statistical analysis

Categorical/nominal variables were summarized as frequency and percentage and were analyzed using Chi-square test. Continuous variables were expressed as mean and standard
deviation and were analyzed using one-way analysis of variance test or Kruskal–Wallis test as appropriate. The level of significance was set at P < 0.05. All analysis was performed using
statistical software IBM SPSS Statistics for Windows, Version 19.0. (trial version) Armonk, NY: IBM Corp.

 Results

A total of 162 patients were included in the final analysis. More than half (59.3%) of the patients were male. The three groups did not differ significantly regarding the gender distribution.
Majority of the patients were from rural background (85.8%), married (74%), and belonged to lower socioeconomic status [Table 1].{Table 1}

There was a significant difference between the three subgroups regarding episodes per year; the early-onset group had significantly more episodes per year (P < 0.001) [Table 2]. The
prevalence of family history of mood disorder was also significantly higher in the early-onset subgroup (P < 0.001) [Table 3].{Table 2}{Table 3}

Among these 35 affected families of early-onset probands, 51 first-degree relatives were found to be affected from mood disorder. Among these 51 first-degree relatives, 33 (64.7%)
precipitated illness before the age of 21 years which indicates that they lay in the same early-onset group.

Manic, depressive, and psychotic symptoms revealed a significant difference in symptom profiles between the early, intermediate, and late-onset groups (P < 0.001). It was found that
among different YMRS, HAM-D, and SAPS items, the EOBD group had significantly greater scores on irritability, motor activity–energy, sexual interest, depressed mood, delusions, and
thought disorders than the other groups. Similarly, the LOBD group had a significantly greater score on elevated mood than the other groups [Table 4].{Table 4}

 Discussion

BD patients were divided into three subgroups based on AAO (EOBD, IOBD, and LOBD), and a significant difference was found between the three subgroups on clinical presentation
(different items of YMRS, HAM-D, and SAPS scale) and the presence of family history of the illness. Similarly, a previous study had divided BD patients into early-onset (age ≤20 years),
intermediate-onset (age >20 to ≤30 years), and late-onset (age >30 years) subgroups. They found early-onset patients having more scores in hypersexuality, disinhibition, depressed
mood, psychotic symptoms, and overall severity, whereas late-onset patients had greater scores on the Depression Rating Scale.[30] A study from Turkey also supported the hypothesis
that adolescent-onset mania may be a different subtype than adult-onset mania with respect to type of episode, phenomenology, and clinical features.[31]

In the present study, depressed mood had a higher rating in the EOBD subgroup than the other groups, as was similarly reported by other studies from different countries.[30],[32] Another
finding of the present study was that the psychotic symptoms, including delusions and thought disorder, were more common in the early-onset group, as was similarly reported by other
researchers.[33] On the other hand, the LOBD group had a greater score on elevated mood. Supporting this, a study on geriatric population reported a greater average YMRS item rating
for happiness and cheerfulness in elders with late onset compared to those with early-onset illness.[34]

In this study, early-onset patients experienced more number of episodes per year than the other groups, which indicates that they are more prone to be rapid cyclers. Supporting this, a
previous study also reported that onset before 19 years of age eventually leads to the development of rapid cycling.[28]

Upon direct comparison of the EOBD and LOBD subgroups (the cutoff points were AAO before 18 years and after 40 years for the two subgroups), past literatures suggest that early-
onset patients had more psychotic symptoms, mixed features, and family history of affective illness. EOBD and LOBD differ in clinical expression and familial risk and may therefore be
considered to be different subtypes of manic-depressive illness.[33]

The family history of illness was significantly higher in the EOBD subgroup in the current study, and most of the first-degree relatives (64.7%) lied in the same proband (early onset) which
supports the hypothesis that EOBD is a more heritable form of illness. Similarly, studies have found that bipolar siblings are much more likely to belong to the same theoretical AAO
subgroup than to different subgroups.[11],[16] This finding confirms intrafamilial correlation for AAO in bipolar affective disorder. The existence of three “AAO subgroups” and the clustering
of siblings in the same subgroup might be attributable to different genetic vulnerability factors supporting the view of genetic heterogeneity in BD.

 Conclusion

AAO of BD is significantly associated with their clinical presentation and prevalence of family history of illness. The EOBD subgroup had significantly greater scores on several YMRS,
HAM-D, and SAPS items, and greater prevalence of family history of illness can be considered as a specific phenotype of BD patients, which is more homogenous, severe, and heritable
form of illness, could be a potential target for future genetic researches. AAO can be used a valid marker to identify homogenous subgroups in BD patients.

Limitations

Only patients of mania were included, and depressive patients were excluded for proper comparison of one aspect of illness. There is no standard definition of cutoff value of AAO, and
the possibility of recall bias in reporting AAO could not be ruled out.
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Original Article 

  ABSTRACT______________________________________________________________ 
 

Background: Caregivers of patient with schizophrenia face a lot of burden which 
hampers their quality of life as well as mental health. This study was conducted 
to evaluate perceived burden of care, quality of life, and mental health in 
caregivers of schizophrenia patients and to explore the correlation between 
above parameters and total duration of illness of the patient with schizophrenia.  
Methods: The study was conducted at a tertiary care center. Participants were 
99 caregivers of the patient with schizophrenia that were screened to ascertain 
whether they met the selection criteria. Perceived burden was scored by Family 
burden scale which is a semi structured interview schedule. Quality of life scale 
(WHO QoL-BREF Hindi version), was used to assess Quality of life. Modified 
Mini International Neuropsychiatric Interview was used to examine mental 
health of caregivers. Results: In the present study, total duration of 
schizophrenia showed statistically significant negative correlation with quality 
of life of caregiver. In the study, though the correlation between perceived family 
burden and total duration of schizophrenia was positive but it was not 
statistically significant. The burden also had statistically significant negative 
correlation with socioeconomic status and quality of life of the caregiver. The 
caregivers with high likelihood of mental illness scored significantly higher 
burden than other two groups. Conclusions: Caregivers of persons with 
schizophrenia do perceive burden, on account of which and along with lower 
socioeconomic status they experience poor quality of life and compromised 
mental health. 
 
Key words: Burden of care, Schizophrenia, Quality of life, Duration of illness, 
Mental health. 

DOI:10.21276/iabcr.2017.3.4.14 
 
Article History 
Received: 18.11.17  
Accepted: 27.11.17 
 
 
*Address for Correspondence 
Dr. Sunil Kumar, A-14, Ananta 
Campus, Kaliwas, Teh- Nathdwara, 
Dist- Rajsamand (Raj). India. Pin 
code- 313202  
 
 
 
 
 
 
 
 
Copyright: © the author(s) and 
publisher. IABCR is an official 
publication of Ibn Sina Academy of 
Medieval Medicine & Sciences, 
registered in 2001 under Indian Trusts 
Act, 1882. This is an open access 
article distributed under the terms of 
the Creative Commons Attribution 
Non-commercial License, which 
permits unrestricted non-commercial 
use, distribution, and reproduction in 
any medium, provided the original 
work is properly cited. 

 
 

INTRODUCTION_____________________
Schizophrenia is a debilitating psychiatric disorder which 
not only influences the lives of those affected but also of 
their families. Schizophrenia is ranked among the top 25 
leading causes of disability worldwide in 2013.[1] Of all the 
mental illnesses responsible for suffering in society, 
schizophrenia probably causes lengthier hospitalization, 
more chaos in family life, exorbitant costs to individuals and 

governments and fears than any other illness.[2] 
In the past few decades, a shift towards community care and 
the deinstitutionalization of psychiatric patients has resulted 
in transferring of responsibility and day-to-day care of such 
patients to family members.[3] Families are thus assigned the 
role of primary caretakers for two reasons. First, there is a 
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paucity of trained professionals required to execute 
psychosocial interventions and second, most Indian families 
would like to be meaningfully involved in all aspects of care 
of their ill relative.[4] Caregivers have to deal with patient’s 

symptoms, and help patients in activities of daily living. 
The caregiver is seen as the person who provides the most 
support to the patient, often devoting substantial number of 
hours each day towards taking care of the patient.[5] 
Caregivers spend a substantial amount of time interacting 
with their care recipients, while providing care in a wide 
range of activities. The patient’s illness, behaviors, 

disabilities and perceived disruptions of the caregivers’ lives 

are the stressors appraised by the caregivers.[6] The behavior 
of the patients with schizophrenia requires that the 
caregivers place their needs and wishes after those of their 
wards; consequently, the phenomenon has been labeled as a 
burden.[7-10] It refers to the presence of problems, difficulties 
or adverse events which affect the lives of caregivers.  
There are stressful effects on the caregivers’ own mental and 

physical health, like the feelings of stigmatization, inability 
to make or fulfill personal plans, empathic suffering for the 
pain of the ill member, worries for the ill member’s future, 

especially if he/she is young. The behaviors of the patients 
and their management are issues that create ongoing tensions 
between the patients and their families.[11] 
In India, care for other family members is an obligation and 
all caregivers perceive the burden. Providing care to a person 
with schizophrenia is often consistent and ongoing for long 
periods; and the role of the caregiver is stressful. The 
physical, mental and emotional toll of caregiving can be 
devastating and may lead to injury or illness of the 
caregiver.[12-16] 
The stresses of caring for a relative with schizophrenia might 
lead to poorer quality of life and greater chances of physical 
and mental illness. Greater degree of depression and stress 
and low rating of subjective well-being in caregivers has 
been reported.[17-19] 
The present study examines the caregiving burden and its 
correlates in primary caregivers of a patient with 
schizophrenia. This study aimed to evaluate perceived 
burden of care, quality of life, and mental health in 
caregivers of schizophrenia patients and to explore the 
correlation between above parameters and total duration of 
illness. 
 

METHODS__________________________ 
A cross sectional observational study was carried out on 
caregivers of schizophrenia patient. Study was approved by 
research review board and ethical committee of the 
institution. The study included 99 caregivers of patients (The 
diagnosis was reviewed and confirmed by two psychiatrists 
independently based on ICD-10 criteria). An informed 
consent was obtained from the subjects prior to participation 
in the study. To include in study, the subjects were screened 
with a screening proforma that encompassed all the exclusion 
criteria. Those subjects who satisfied the screening process 
were recruited in the study. An informed consent was 

obtained from the patients and caregivers prior to 
participation in the study. This was followed by recording of 
socio-demographic profile and clinical profile. Each 
participant in the study was subjected to instruments of the 
study. This was followed by statistical analysis with the help 
of computer. 
The study was conducted in the Department of Psychiatry, 
SMS Medical College, Jaipur which a tertiary care center. 
The study was conducted from 1st January 2012 to 31st 
December 2012. Family members of the patient attending the 
OPD or IPD were included in this study. They were screened 
by history to ascertain whether they met the selection criteria. 
Inclusion criteria: Patients of either gender aged 18-60 years 
having diagnosis of schizophrenia as per ICD-10criteria, total 
duration of illness at least one year, who were living with a 
caregiver / family member for at least one year and provided 
informed consent; were included in the study.  
Caregivers of either gender, aged 18-60 years, who were 
responsible for patient’s care, living with the patient for at 

least one year and were spending more time with the patient 
than other family members, who were literate enough to read 
and understand the questionnaires and provided informed 
consent; were included in the study.  
Exclusion criteria: Patients having a serious physical 
disability and Mental retardation were excluded. Caregivers 
with a physical disability (e.g. blind, deaf, speech problems), 
diagnosed psychiatric disorders, mental retardation and 
dementia, abusing substance other than nicotine, having color 
blindness; were excluded. 
The subjects were interviewed after examination using the 
following instruments- 
1. Consent form: This form was in Hindi language and was 
given before including the subject in study. The informed 
written consent was taken from each subject. 
2. Socioeconomic status score was assessed using modified 
kuppuswamy scale for socioeconomic status. 
3. Family Burden scale:[20] This is a semi structured interview 
schedule comprising of 24 items grouped under these areas: 
financial burden, disruption of routine family activities, 
disruption of family leisures, and disruption of family 
interaction, effect on physical health of others and effect on 
mental health of others. The burden is rated on a 3- point scale 
for each item, and a standard question to assess the subjective 
burden is also included. This scale has been developed for the 
Indian set up, keeping in the mind the socioeconomic and 
cultural conditions in the India. The validity and reliability of 
the scale have been found to be satisfactory. The interrelated 
reliability for each item was reported to be more than 0.78 by 
the authors, which indicates that the present schedule is a 
reliable tool. 
4. Quality of life scale (WHO QoL-BREF version): .[21] An 
abbreviated version (WHOQOL-Bref, Hindi) of 26 items is 
developed using data from the field-trial version of the 
WHOQOL- 100. The WHOQOL-Bref contains two items 
from the overall QOL and general health, and one item from 
each of the remaining 24 facets included in the WHOQOL-
l00. This scale provides a profile of scores on four dimensions 
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of quality of life: physical health, psychological, social 
relationship, and environment. Its 26-items look at domain 
level profiles and are self-administered. Higher scores mean 
higher quality of life. 
5. Modified mini International Neuropsychiatric Interview 
(MINI) (22): It is a 22 item questionnaire that is administered 
by a clinician in about 15 minutes. The tool uses a set of 
gateway questions that relate to signs of distress that may be 
attributable to a diagnosable psychiatric disorder. The screen 
is divided into 3 sections to capture the three major categories 
of mental illness as follows:  Section A- Mood Disorders, 
Section   B-Anxiety Disorders, and Section C- Psychotic 
Disorders. Scoring of the Modified Mini Screen is 
straightforward and additive. A “YES” response to a question 

on the screen converts to 1 point. The clinician adds all the 
positive (yes) responses for a total score, which ranges from 
1 to 22 points. There are three different cut points and each 
cut point determines a different plan of action for the client. 
CUTPOINT 1 is score ≤ 5. No further action is needed. This 

plan of action is based only on the screen, but a screening tool 
should never replace clinical judgment and critical 
observations by staff. 
CUTPOINT 2 is between 6 and 9. The treatment team 
determines whether there is a need for a mental health 
assessment. If it is determined that a mental health 
assessment is not required, enhanced ongoing monitoring for 
mental health needs will be implemented as part of the initial 
comprehensive treatment plan. If it is determined that a 
mental health assessment is needed, action proceeds as listed 
below for CUTPOINT 3. 
CUTPOINT 3 is any one of the following: - Adults who 
scored ≥ 10 or adults who answered “yes” to question 4or 

Adults who answered “yes” to both questions 14 and 15. For 

cut point 3, the client will receive a mental health assessment, 
which means an evaluation to determine whether a client has 
unmet mental health needs and includes recommendations 
for treatment or further evaluation if indicated. Question 4 
relates to suicidality. Any client who answers YES to this 
question should be referred for a mental health assessment 
regardless of the total score. Questions 14 and 15 refer to Post 
Traumatic Stress Disorder (PTSD). PTSD does not only 
address combat/war, but also addresses experiences of 
physical and sexual abuse, as well as other trauma. If both 
questions 14 and 15 are answered YES, the client should be 
referred for a mental health assessment regardless of the 
client’s total score. 
 Data analysis 
Statistical analysis was done with the help of computer. 
Quantitative data was expressed as frequencies and 
quantitative data as mean and standard deviation. Group 
comparisons for quantitative data were done with the help of 
non-parametric test i.e. Independent-Samples Kruskal-Wallis 
Test as the data did not have normal distribution and 
homogeneity of variance. Further group differences were 
obtained with the help of post-hoc analysis (group-wise 
comparisons). Correlations were computed by Pearson’s 

correlation analysis. 
 

RESULTS___________________________  
The sample in present study comprised of 99 subjects. Table 
1 shows socio-demographic and clinical variables of patients 
and caregivers and mean scoring on the three scales. 
 

Table 1: Socio-demographic, clinical variables of patients and 
caregivers and scoring on the three tools: 

S. 

No. 
Variable Details 

1. Patient’s age 
22 to 65 years (Mean 

=39.68, SD=12.06) 

2. Patients gender 
Male = 69 

Female = 30 

3. Patients marital status: 
Married = 90 

Unmarried = 9 

4. 
Total duration of illness of 

patient 

1-30 years (Mean= 10.08, 

SD= 7.06) 

5. Caregiver’s age 
18-56 years (Mean=32.66, 

SD=11.81) 

6. Caregiver’s gender 
Male = 86 

Female = 13 

7. 
Mean family burden total 

score of the sample 
36.35 (SD=10.67) 

8. 
Mean Quality of life total 

score of the sample 
70.48 (SD=15.58) 

9. 
The number of caregivers in 

Modified MINI cut-points 

Cutpoint 1: 29 (29.3%) 

Cutpoint 2: 24 (24.2%) 

Cutpoint 3: 46 (46.5%) 

SD=Standard deviation 

 
Table 2 shows that of total duration of illness is inversely 
correlated with the quality of life score, and is directly 
correlated with the family burden score. 

 
Table 2: Correlations of total duration of illness with family 
burden and Quality of life 

 FBS Score QoL score 

TDI 

Pearson 

Correlation 
0.025 -0.246 

Sig. (2-tailed) 0.808 0.014 

TDI= total duration of illness, FBS= Family burden scale, QoL= Quality of life 

Table 3 shows family burden total score is negatively 
correlated with both socioeconomic status score and quality 
of life total score. 
 

Table 3: Correlations of family burden with socioeconomic 
status and quality of life 

 SES Total score Total QoL Score 

F
B

S
 

Pearson’s Correlation -0.210 -0.477 

Signi. (2-tailed) 0.037 0.000 

FBS= family burden scale, SES= socioeconomic status, QoL= quality of life 

 
Table 4 (a) shows Independent Sample Kruskal-Wallis test 
for Family Burden Scale Total score and table 4 (b) shows 
its further Post hoc analysis. 
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Table 4 (a): Independent Sample Kruskal-Wallis test Family 
Burden Scale Total score 

Sample (N) Mean(SD) 
Test 

statistics 
df 

Asymptotic 
value 

MINI Cutpoint 1(29) 29.59(11.6) 

20.6 2 0.00 MINI Cutpoint 2 (24) 35.17(10.7) 

MINI Cutpoint 3 (46) 41.24(7.5) 

N= number, SD= Standard deviation, df= degree of freedom 

 

Table 4 (b): Post hoc analysis 

Sample 
Test 

statistic 

Std. 

error 

Std.test 

statistic 
Sig. Adj.sig 

MINI Cutpoint 

1-2 
-12.7 7.9 -1.6 0.10 0.323 

MINI Cutpoint 

1-3 
-30.3 6.8 -4.4 0.00 0.000 

MINI Cutpoint 

3-2 
-17.5 7.2 -2.4 0.015 0.045 

 

DISCUSSION________________________ 
In the present study, total duration of schizophrenia showed 
statistically significant negative correlation with quality of 
life of caregiver. In the study, though the correlation between 
perceived family burden and total duration of schizophrenia 
was positive but it was not having statistical significance. 
The burden also had statistically significant negative 
correlation with socioeconomic status and quality of life of 
the caregiver. The caregivers with high likelihood of mental 
illness scored significantly higher burden than other two 
groups. 
The duration of caregiving did not vary significantly with the 
total burden score in the study, which emphasizes that longer 
(after one year) periods of caregiving did not necessarily 
result in greater caregiver’s burden. The trend is that 
prolonged caregiving does not result in increased burden or 
psychological distress. It is seen that with increasing 
duration of patient’s illness, the family tends to adjust its 

ways and means according to patient’s illness and hence, 

burden felt is not as much as expected. This finding is 
consistent with other studies.[1] also found that the duration 
of illness of the patients did not correlate with the carers' 
burden or needs. McDonell et al.[26] also reported that 
duration of the illness was not a significant independent 
predictor of burden. Contrary to our findings, total burden 
was found to be significantly more if duration of illness was 
more.[27] Leyla et al.[28] also observed that the burden of care 
was positively correlated with the total duration of illness. 
Total duration of illness had significant negative correlation 
with quality of life score. ZamZam et al.[29] also reported that 
less duration of illness was significantly associated with 
higher scores in all domains of the caregivers’ Quality of 

life. So it is suggested that the threatening nature of positive 
symptoms and more negative symptoms of schizophrenia 
make the patient more intolerable to caregivers as the illness 
becomes more chronic. Sales.[30] also reported that 
caregivers have poor quality of life as they are burdened and 

strained for long duration. The chronic burden of everyday 
living profoundly reduces the quality of life and declines 
satisfaction. 
In the present study, family burden score had negatively 
significant correlation with both socioeconomic status and 
quality of life scores. Besides providing care for ill member, 
caregivers also have to solve financial problems and find out 
sources of money. Family burden in caregivers of patients is 
a disability related to work, participation in household duties 
and lack of self-care, satisfaction with mental health 
services, and social relationships, nuisances, and burden due 
to restricted social life and leisure activities, worries about 
the patients’ health, future, and safety. Other studies.[31,32] 
also found supporting results. Two studies.[33,34] also showed 
that low income was associated with a higher degree of 
burden on the caregivers. Lower income is a stressor that 
influences perception of caregiver’s burden while providing 

care for the ill family member.  
As per modified MINI groups (according to Cutpoint 1-3), 
these groups differed significantly in the mean of burden 
score and it was found that more caregivers fall in high 
likelihood of mental illness group (cutpoint-3) and this group 
scored significantly higher burden than other two groups. 
Aydın et al 2009 also reported that as the burden of care 

increased, the level of anxiety and depression in caregivers 
also increased. Similar to our study, Noh and Turner.[35] also 
reported that burden was a major source of stress. Lowyck 
et al.[36] also concluded that key relatives taking care of the 
patient do experience an ample amount of burden, on both a 
practical and emotional level; and the number of the 
symptoms exhibited by the patient was an influence on 
family burden. 
 

CONCLUSION_______________________ 
In this study, the authors found that the duration of 
schizophrenia does not significantly influence the level of 
burden but it does significantly affect the quality of life. The 
caregivers of lower socioeconomic status perceived higher 
family burden and have poor quality of life. The caregivers 
with higher family burden also showed significantly higher 
likelihood of developing mental illness. Though it was a 
cross-sectional study with small sample size, but it can be a 
directive for future case control studies that may be done on 
longitudinal basis with large sample sizes to allow 
generalization of the significant findings and promote 
holistic management of families harboring person with 
chronic mental illness. 
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Abstract 
Background: Drug abuse affects the health and lives of millions of individuals across the world. 
Discrimination faced by substance users and stigmatization becomes a barrier for them thus these 
patients do not receive the required care and treatment they deserve. The negative perception of 
healthcare professionals leads to poor therapeutic alliance between them and the patients of 
substance use. Current study aims to determine and assess the attitudes of the health 
professionals towards patients with substance use problems and to identify factors causing 
diverse attitudes of health professionals towards these patients. 
Method:A questionnaire based cross sectional study was undertaken at Ananta hospital 
Rajsamand (a tertiary health care centre) which included 134 health professionals both doctor 
and nursing staff for a duration of one year who provided their consent for this project. The 
socio- demographic details of every participant was collected and all of them were given the 
DDPPQ tool which assessed their attitudes and perception towards drug and drug use problems. 
Results: Younger age group of health professionals showed better outlook towards patients of 
drug abuse. A linear regression of gender, professional roles (i.e. doctors and nurses), past 
history of substance abuse and known history of substance abuser in the family with the principal 
component does not yield any significant results. Majority of the participants had either neutral 
opinion or positive opinion towards the problem of drug use and the drug users. 
Conclusions: Healthcare professionals with age on the lower side had more positive regards and 
significantly positive attitudes towards the problems of substance use and therefore the 
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therapeutic compliance was better. Healthcare delivery needs unbiased and non-judgmental 
attitude of healthcare professionals towards patients of substance abuse, so in an attempt to 
provide holistic approach and care that overlooks socio-demographic and clinical profiles, 
professionals should have adequate and appropriate training and exposure accordingly. 
Keywords: Professionals, nursing, staff, substance, drug, perception, attitudes, stigmatization. 
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Introduction 
 

 

Drug abuse is a global phenomenon which 
affects almost every country with a variable 
extent. Abuse of illicit drug affects the health 
and lives of many individuals across the 
globe. The criminalization of this addictive 
behavior damages the reputation of the 
engaged person and it also deters other 
people, leading to stigmatization of the 
problem in the society. Stigmatization also 
discourages illicit drug users from getting 
health care due to fear of poor treatment by 
health care providers or fear of trouble with 
the authorities[1,2]. While stigma and 
discrimination may serve as deterrents to 
illicit drug use, these attitudes also contribute 
to discrimination and stigmatization 
experienced by illicit drug users which may 
be bad for drug user‟s health[3]. Negative 
attitudes of health professionals towards 
patients with an alcohol or other drug 
addiction are known to lead to poor 
communication between professional and 
patient, diminished therapeutic alliance, and 
mis-attribution of physical illness symptoms 
to substance use problems, also referred to as 
diagnostic overshadowing[4,5]. 

In this scenario, medical professionals are key 
persons in the provision of care for persons 
who exhibit problems related to use of the 
substances of abuse. Personal factors[6] and 
deficient medical education about addiction in 
health professionals[7] influence the under-
diagnosis of substance abuse disorders. 
Studies have found that physicians were 

significantly less satisfied when caring for 
patients with drug problems compared to 
other illnesses[8]. A study on nurses found 
that nurses struggled with the care for patients 
who use illicit drugs and they had less 
motivation, satisfaction, role support and 
education[9]. Another study found that staff 
who had received training held fewer negative 
attitudes towards illicit substance users 
regardless of their length of clinical work 
experience or type of work setting[10]. 
Another study found that health professionals‟ 

regard was lowest for patients with drug and 
alcohol problems, lowest regard was found 
among physicians who did not work in 
specialized addiction services[11]. This study 
found that specially trained personnel‟s in this 

field such as psychologists, social workers, 
and professionals in the addiction services 
showed the highest regard while physicians 
who did not work in specialized addiction 
services had lowest regard. People with drug 
related disorders deserve the same level of 
care as patient with any other health 
condition. Health service need to be able to 
identify drug use and drug use disorder at an 
early stage and provide prevention, treatment 
and harm reduction intervention. We could 
not find any study in our region addressing 
health professional attitudes towards persons 
with problems related to substance use. 

Aims and Objectives 

Current study aims to assess and determine 
the attitudes of the health professionals 
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towards patients with substance use problems 
and to identify factors causing diverse 
attitudes of health professionals towards these 
patients. 

Methods 

Study area 

The study was conducted at Ananta Hospital 
Rajsamand (attached to Ananta Institute of 
Medical Science and Research Centre, 
Rajsamand, Rajasthan) a tertiary care 
hospital. 

Study Design 

Questionnaire based cross sectional study 

Study Participants 

Health Professionals (Including doctors and 
nursing staff) 

Study duration 

One Year, September 2019 to August 2020. 

Sample size 

A total population of health care professional 
of 200 working in Ananta Institute of Medical 
Science and Research Centre, Rajsamand, 
Rajasthan, a tertiary care hospital. Minimum 
of 134 participants were expected to 
participate according to the following 
calculation. 

N* = N*X / (X + N – 1), 

where, 

X = Z2
1-α p(1-P)/d2  

where alpha (α) = 0.05, estimated proportion 

(p) = 0.50, estimated error (d) = 0.05 and N is 
the population size 

The Finite Population Correction is used to 
adjust a variance estimate when sampling 
without replacement.15 

A stratified random sampling technique has 
been used for collection of data.  A validated 

22-item DDPPQ questionnaire tool has been 
used in the study. 

Statistical analysis 

Questionnaire data was analyzed using SPSS 
version 24. Socio demographic data were 
summarized using frequencies and 
percentages. Means and standard deviation 
were used for continuous variables. Mann 
Whitney U test was used to compare the 
difference among professional groups i.e. 
doctors and nurses. The relationship between 
DDPPQ scores and other relevant variables 
was analyzed by using Pearson Product-
Moment Correlation Co-efficient. The 
regression analysis has been done to find out 
relationship between independent and 
dependent variables. Statistical significance 
was taken at the 5% level. 

Data Collection Procedure 

The 22-item validated version of Drug and 
Drug problems perception questionnaire 
(DDPPQ) instrument was used for the 
study[12]. The validated DDPPQ, comprises 
of 22 items and is a shorter questionnaire, 
having retained only the most reliable items 
from the original instrument. The items of the 
validated questionnaire are numbered 
consecutively from one to twenty-two. The 
validated DDPPQ is a self-complete „paper 

and pencil‟ questionnaire. Respondents are 

asked to rate their level of agreement on a 
series of 22 statements about working with 
people who use licit or illicit drugs in a 
nontherapeutic way. There are seven possible 
responses to each item on a scale of Strongly 
agree‟ to „Strongly disagree‟. Low scores 

denote positive attitudes, whereas high scores 
are associated with negative views. Several of 
the items are worded negatively. These are 
Items 15, 16, 17 and 18. For the purpose of 
this study, the DDPPQ were expressed on a 5-
point Likert scale ranging from 1 = strongly 
agree, 2 = agree, 3 =neither agree nor 
disagree, 4 = disagree to 5= strongly disagree 
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.A 5 - point Likert-type scale instead of 7-
point was used to increase response rate and 
response quality along with reducing 
respondents‟ frustration level[13]. Factor 
structure of the validated DDPPQ has yielded 
its six factors which are role adequacy, 
motivation, role legitimacy, task specific self-
esteem, role support and work satisfaction 

Study Variables 

The independent variables in the study are the 
socio-demographic characteristics of the 
study participants such as gender, age, 
profession, work motivation and role support 
of health professional. The dependent 
variables, attitude and perception are 
measured by six factors/ subscale measure 
(using 5- point Likert scale) in the DDPPQ. 
Questionnaire data was analyzed using SPSS 
version 24. Socio-demographic data were 
summarized using frequencies and 
percentages. 

Data was analyzed by using unrelated T-test, 
Mann Whitney U test and Pearson product 
moment correlation coefficient. 

For the questionnaire survey, 22 items of 
validated version of DDPPQ questionnaire 
was distributed individually to the 152 
professional group members in a sealed 
envelope and returned back in same sealed 
condition in order to maintain privacy of 
participants. One hundred and thirty-four 
participants returned the completely filled up 
questionnaire. All professional group 
members i.e. both doctors and nursing staff 
members responses to the given DDPPQ 
questionnaire were calculated to give a total 
attitude score. The minimum score for the 
DDPPQ is 22 and the maximum score is 110. 
The higher the score obtained indicates an 
increasingly more negative attitude. 

Results

 
Table 1: gives description of number of participants according to the gender as well their 

professional roles. 
Group Number (Total=134) Percentage 
Doctors 
Males 
Females 

85 
53 
32 

63.4 % 
39.5 % 
23.8 % 

Nursing staff 
Males 
Females 

49 
30 
19 

36.5 % 
22.3 % 
14.1 % 

Table 1. Profile of the Sample 
 

Table 2: shows profile of the sample according to professional group and gender. 
 Number of responses Score Range Mean Score (SD) Z score P* Value 

Doctors 85 24-76 49.63 (8.95) 
-0.30 0.75 

Nursing Staff 49 33-68 49.46 (9.52) 

Table 2. The DDPPQ Score Range for Professional Groups 

 
Mann Whitney U test. * The result is significant at p<0.05 
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Table 2 shows the DDPPQ score range for the 
participants. A Mann-Whitney U test was 
conducted to compare DDPPQ scores 
between doctor and nursing staff. The result is 
not significant at p<0.05. There is no 
difference between the groups. 

Age of Participants Versus DDPPQ Score 

Mean age of the total sample was 30.56 years 
(standard deviation 10.38). Mean age for 
doctors‟ group was 32.85 years (standard 

deviation= 11.86) and for nursing staff group 
was 26.59 years (standard deviation=5.21). 
There is significant correlation between the 
age of the professional group members i.e., 
both doctors and nursing staff members and 
their respective DDPPQ scores when 
calculated using Pearson Product – Moment 
Correlation Co-efficient (2 tailed) r = 0.29, n 
= 134, p = 0.00067. 

 

 
Graph 1: Distribution Graph of Age Versus Total DDPPQ Score 

 

The graph indicates weak positive correlation between age of the participants and their 
corresponding DDPPQ score. 
 
Family History versus DDPPQ Score 
Participants were also asked if they had any family history of substance abuse and past history of 
substance abuse. 

Table 3: Comparisons among Health Professional having Family History of Substance 
Abuse and Past History of Substance Abuse 

 Response Number of 
Responses 

Range Mean (Standard 
Deviation) 

Z 
Score 

p*Value 

Family history of 
substance abuse 

Positive 22 43-63 52.09(5.97) -1.786 0.074 
Negative 112 24-76 49.08(9.57) 

Past history of 
substance abuse 

Positive 23 38-65 50.17(7.16) -0.393 0.694 
Negative 111 24-76 49.45 (9.51) 

Mann Whitney U test. * The result is significant at p<0.05 
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In Table 3, comparisons among Health 
professional having family history of 
substance abuse and past history of substance 
abuse are described. Using Mann- Whitney U 
test, we found that there is no statistical 
difference between the groups of health 
professional having past history of substance 
abuse and health professional who don‟t have 

past history of substance and the groups of 

health professional having family history of 
substance abuse and health professional who 
don‟t have family history of substance abuse. 
A linear regression of gender, professional 
roles (i.e., doctors and nurses), past history of 
substance abuse and known history of 
substance abuser in the family with the 
principal component has not yielded any 
significant results. 

 
Table 4: Health Professional Therapeutic Commitments towards Drug Abusing Patients on 

various Subscales of DDPPQ and total Mean Score 
Subscales Number of 

Questions 
Mean Score Per Question 
(LikertScore = 1-5) 

Standard 
Deviation 

Role adequacy 8 1.99 0.65 
Role Legitimacy 3 1.85 0.71 
Role support 3 1.92 0.64 
Work satisfaction 4 2.18 0.76 
Motivation 1 3.58 1.17 
Task specific Self Esteem 3 3.39 1.07 
Total Score 22 49.57 (possible score 22-

110) 
9.13 

Note: lower score denotes higher therapeutic commitment. 
 

Table – 4 shows a mean of total score of 49.57 (SD = 9.13) with a possible score between 22 and 
110. The diverse attitudes of Health Professionals towards substance abusers 
 

Table 5: Percentage of Participants in three Categories 
 Frequency Percentage 
Positive a 36 26.86 
Neutral b 91 67.92 
Negative c 7 5.22 
 134 100 
a= Total score from 22 to 44; b) total score from 45 to 66; c) total score from 67 to 110 
 

The total DDPPQ scores were divided into 
three categories i.e. (1) Positive perception 
(distinctly defined perception of role), (2) 
Negative perception (lack of distinctly 
defined perception of role) and (3) neutral 
perception (neither distinctly defined 
perception of role nor lack of distinctly 
defined perception of role). The range for all 
three perceptions was determined by the 
possibility maximum and minimum score in 5 

point- Likert scale. Table 5 shows percentage 
of participants in these three categories. 

Discussion 

Current study aimed to assess and determine 
the attitudes of health professionals towards 
patients with substance use problems in our 
region and to identify factors causing diverse 
attitudes of health professionals towards these 
patients. There was weak positive correlation 
between age of the participants and their 
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corresponding DDPPQ score that is older 
health professionals had relatively negative 
attitude. This was in contrast to a study that 
found that older nurses believed more 
strongly that alcoholism is an illness[14]. The 
two professionals‟ groups were assessed by 

comparing health professionals having family 
history of substance abuse and past history of 
substance abuse, and it was found that there is 
no statistical difference between the two 
groups of health professional. The mean 
DDPPQ score in these groups ranged towards 
lower side denoting positive attitude towards 
these patients, means their past or family 
history of substance use didn‟t significantly 

affect the attitude. Our study found that there 
was no statistically significant difference 
between the DDPPQ scores between the two 
groups i.e., doctors and nursing staff. 

Considering all participants in a group, the 
lower skewed total mean DDPPQ score of 
49.57 (SD = 9.13, with a possible score 
between 22 and 110) in our study correlated 
with a more positive attitude and higher 
therapeutic commitment to drug abusing 
patients. On mean Likert-format response per 
question (of 1= Strongly agree to 5= Strongly 
disagree), the highest therapeutic commitment 
is reflected in role legitimacy subscale which 
indicated the degree that professional group 
members felt that drug abuse history taking 
and counseling was a professional 
responsibility. Role support and Role 
adequacy followed the next which reflected 
that professional group members felt that they 
have adequate knowledge of drug and drug 
related challenges. Also whenever required, 
they will get support or help to resolve drug 
related problem. Highly skewed score in 
motivation and self-esteem subscale reflected 
lower therapeutic commitment. Role support, 
role adequacy, role legitimacy and work 
satisfaction were all somehow interconnected 
with each other at the basic level along with 
motivation and self-esteem to aid in 

understanding of the plight of patients of 
substance abuse and thereby providing 
therapeutic care and overall management to 
such patients. Our findings are in contrast to 
another study which found that healthcare 
providers struggled with the care for patients 
who used illicit drugs and they had less 
motivation, satisfaction, role support and 
education.9Crothers and Dorrian also found 
high scores regarding work satisfaction which 
indicated that nurses‟ attitudes regarding how 

much they like, and feel rewarded by, 
working with patients with alcohol problems, 
are an important determinant of the extent to 
which nurses are actually willing to engage in 
this work[15]. 

In an attempt to identify diverse attitudes of 
health professionals towards substance 
abusers, the sample participants were divided 
into three categories for ease of understanding 
- Positive perception, Negative perception and 
neutral perception; and it was found that 
number of healthcare professionals having 
neutral perception were maximum, followed 
by those having positive perception and least 
holding negative approach to the drug abuse 
patients. In a study nurses appeared to have, 
on average, attitudes that were consistently 
quite positive, if not neutral[14]. As 
healthcare professionals are the chief 
gatekeepers in the management of patients 
who suffer from substance use disorder, there 
is need of the hour to change both the neutral 
and negative attitude of the health care 
workers into positive attitude. To improve 
local services, Howard et al recommended 
that a training strategy should be developed 
with consideration to a structured programme 
covering all aspects of providing care to 
inpatients with co-occurring mental health 
and substance use problems; implementing 
training and support structures for staff will 
enable them to deliver more recovery and 
client centered interventions for patients with 
these co-occurring issues[10]. 
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Healthcare delivery needs unbiased and non-
judgmental attitude of healthcare 
professionals towards patients of substance 
abuse, so in an attempt to provide holistic 
approach and care that overlooks socio-
demographic and clinical profiles, 
professionals should have adequate and 
appropriate training and exposure 
accordingly. We propose some ways that can 
be executed systematically to bring about the 
necessary change in the attitudes of a 
healthcare professional- First and foremost is 
sensitization of healthcare professionals (both 
the doctors as well as the nursing staff) which 
is primarily important to achieve better 
outcomes in management of patients of 
substance use disorders. Secondly, there are 
ways to be incorporated at the grass root level 
which directly and/or indirectly will have an 
impact on the management of such patients 
include: (i) training – providing education and 
skills to the professionals and conducting 
workshops at regular intervals, teaching 
institute – both the medical colleges and the 
nursing colleges are jointly responsible in 
training the students who take up this field 
and providing opportunities for them to 
learn,(ii) exposure – mandatory rotatory 
postings for every undergraduate 
medical/nursing student to understand 
patients from having them visit an addiction 
wing facility of outdoor and indoor patients 
run by the department of psychiatry at the 
institute where they come across such patients 
of substance abuse. 

Conclusion 

Our study found that the younger age group 
healthcare professionals had more positive 
outlook and attitude towards substance users. 
The lower skewed total mean score of 
participants denoted more positive attitude 
and higher therapeutic commitment. 
Subdivision of the participants in three groups 
to a step forward revealed that majority of 
them had either positive or neutral attitude 

towards patients with problem of substance 
abuse, leaving a minority or handful 
percentage of participants who had negative 
perception and attitude. 

Implications of the Study 

our study will help in identifying diverse 
attitude of health professional towards 
patients with substance use disorders and the 
associated factors. Awareness and proper 
education along with skills instilled among 
these healthcare professionals will strengthen 
the belief and trust of the patient receiving 
treatment and management during the 
prolonged period provided for deaddiction. 
The provision of adequate, timely guidance 
and motivation at every step to reduce the use 
of illicit substances, would help in controlling 
the menace of drug abuse can be well 
achieved. 

Limitations 

This was a cross sectional study with small 
sample size. 

Future Direction 

Future studies can be undertaken with large 
sample size to determine the changes in 
attitudes and knowledge of healthcare 
professionals prior to any kind of exposure or 
training received and followed up by 
assessing them after they have achieved skills, 
knowledge and training in the field of 
addiction psychiatry. 
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Impact of Cognition and Clinical Factors on 
Functional Outcome in Patients with Bipolar 
Disorder
A Soni, P Singh, R Shah, S Bagotia

Abstract

Objective: To examine the role of different clinical variables and cognition on functional outcome in 
patients with bipolar disorder.
Methods: A total of 61 euthymic patients with bipolar disorder and 30 healthy individuals were included 
in the study. The patients were divided into low functioning (n = 30) or high functioning (n = 31) subgroups 
based on functioning level measured by Global Assessment of Functioning Scale score. Groups were 
subjected to neurocognitive and clinical assessment.
Results: Clinical variables differed significantly between low and high functioning patient groups, namely 
total number of episodes, depressive episodes, and time since the last episode. These variables were 
also correlated significantly with Global Assessment of Functioning Scale score. All 3 groups differed 
significantly for digit span backward test, verbal learning and memory test, Trail Making Test, and Stroop 
Colour Test. Digit span backward test, Trail Making Test, and Stroop Colour Test were significantly 
correlated with Global Assessment of Functioning Scale score.
Conclusions: Total episodes, depressive episodes, time since the last episode, and cognitive dysfunction 
correlated with poor functioning. Executive dysfunction was the strongest predictor of psychosocial 
outcome in euthymic bipolar patients. Long-term therapeutic interventions should target relapse 
prevention with special consideration given to depressive episodes and cognitive rehabilitation. 

Key words: Bipolar disorder; Cognition; Depressive disorder
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Introduction

Bipolar disorder has traditionally been associated with a 
better outcome than schizophrenia.1 Nonetheless generally 
little attention has been paid to psychosocial outcomes in 
patients with bipolar disorder. Recent studies indicate that 
functioning varies considerably as far as the outcome is 
concerned: some patients function well in between episodes 
whereas others have substantial dysfunction in significant 
functional domains, even during euthymic periods.2-4

 Several clinical variables are associated with poor 
functioning in patients with bipolar disorders including 

number of episodes,5 persistent subsyndromal symptoms,6 
prior number of psychiatric hospitalisations,7 co-morbid 
substance use disorder,8,9 side-effects of medicine, 
history of psychotic symptoms,4,10 early age at onset,4,11 
longer duration of mood episodes,12 and low premorbid 
functioning.13 Growing evidence suggests that bipolar 
disorder patients experience prominent neurocognitive 
impairment not only during acute mood episodes14,15 but 
also during euthymia.16,17 The cognitive deficits intrinsic to 
bipolar disorder itself typically coalesce around problems 
with attentional processing, executive function, and verbal 
memory.18,19

 Functional outcome in bipolar disorder is significantly 
influenced by clinical variables related to the illness and 
cognitive functioning. The current study aimed to assess 
the relationship of these factors to functional outcomes in 
bipolar disorder.

Methods

This was a cross-sectional hospital-based analytical 
observational study carried out between 16 February 2014 
and 28 December 2014 on euthymic bipolar patients who 
attended the outpatient department of the psychiatric centre, 
SMS Medical College Jaipur, India. Ethical approval 
was obtained from the research review board and ethical 
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psychotic symptoms were recorded. The investigator was 
blinded to the group category.
 Neuropsychological assessments used in this study 
included the digit span forward test25 and the Trail Making 
Test part A26 for testing attention and concentration; Trail 
Making Test part B,26 the digit span backward test25 and 
the Stroop Colour Test27 for executive function; and verbal 
learning and memory test in Hindi.28

 Assessment was performed in a fixed order in a quiet 
room by a trained psychiatrist who was blinded to the group 
category and took 45 minutes to 1 hour to complete.

Statistical Analysis
Data were analysed using the Statistical Package for the 
Social Sciences (SPSS Windows version 19.0; IBM Corp, 
Armonk [NY], United States). Socio-demographic variables 
of the 3 groups (high functioning, low functioning, and 
healthy controls) were compared using analysis of variance 
and Chi-square test as appropriate. Clinical variables of the 
2 patient groups (low and high functioning) were compared 
using independent-samples t test and Chi-square test as 
appropriate. Multivariate analysis of variance (MANOVA) 
was performed to assess the difference in neurocognitive 
test results between the 3 groups followed by Tukey’s 
post-hoc analysis that was significant on MANOVA 
analysis. Descriptive statistics were expressed as mean 
and frequency as appropriate. Pearson’s correlation was 
applied to determine correlation among variables. Variables 
significantly correlated with GAF score were introduced into 
the linear regression analysis to identify better predictors 
of functional outcome. A p value < 0.05 was considered 
significant.

Results

The socio-demographic profiles of the 3 groups were 
comparable. Most patients were married (78%), Hindu 
(89%), and male (60%) with a rural background (75%) and 
belonged to an upper lower or lower middle class family 
(91%). Most patients (54%) lived in a nuclear family. 
The mean durations of education were 8.6, 8.5 and 8.9 
respectively in low functioning, high functioning, and 
control groups (Tables 1 and 2).
 Table 3 shows the comparison of clinical variables 
between low and high functioning groups. A significant 
difference was evident in the total number of episodes (p = 
0.003), depressive episodes (p = 0.001), and time since the 
last episode (p = 0.000).
 Table 4 shows the correlation of different clinical 
variables with GAF score. In Pearson’s correlation analysis, 
total number of episodes (r = –0.459, p = 0.000), number of 
manic episodes (r = –0.299, p = 0.02), depressive episodes 
(r = –0.481, p = 0.000), and time since the last episode 
(r = 0.698, p = 0.000) were significantly correlated with 
GAF score.
 With regard to neurocognitive variables, MANOVA 
yielded Pillai’s F of 4.976 (p = 0.000) for the main 

committee of the institution. Informed written consent was 
obtained from all participants prior to participation in the 
study.
 A total of 61 patients were included over a period 
of 1 year. Male and female patients with bipolar disorder 
(according to the ICD-10 research criteria and confirmed 
by clinical interview of the participants and their immediate 
family members) aged 18 to 55 years who were currently 
euthymic (defined as Young Mania Rating Scale20 score of 
≤ 6 and 17-item Hamilton Rating Scale for Depression21 
score of ≤ 8) were recruited. Participants were required to  
have at least 7 years of formal education to reduce the 
confounding effect of education on cognitive tests. 
 Patients with a history of head injury, neurological 
illness, any other co-morbid psychiatric illness or substance 
abuse in the last year except nicotine abuse (assessed by the 
Mini-International Neuropsychiatric Interview [MINI]),22 
mental retardation or any clinical condition that could 
affect cognitive performance, significant medical illness, 
electroconvulsive therapy in the last year, or physical 
disability (e.g. blind, deaf, speech problems, paralysis, 
amputation) were excluded.
 Thirty healthy individuals, carefully matched 
with participating patients for age, gender, locality and 
education, were recruited from “bystanders” of the patients 
(e.g. spouse, distant relative, or the person accompanying 
the patient) to reduce the effect of confounding variables. 
Those who had a history of psychiatric illness (by MINI22) 
or a history of psychiatric illness in a first-degree relative 
(confirmed by clinical interview) were excluded from the 
study.
 The patients were divided into low functioning  
(n = 30) and high functioning (n = 31) subgroups based 
on functioning level as measured by Global Assessment 
of Functioning Scale (GAF) score.23 The GAF23 assesses 
psychological, social, and occupational functioning 
with a possible score of 1 to 100. A score of 60 was set 
as the cut-off to distinguish patients with high and low 
functioning. As per the DSM-IV-TR, a score of > 60 (61-70) 
indicates some mild difficulty in social, occupational or 
academic activities or satisfactory activity. Nonetheless in 
general, the patient works quite well and has significant 
interpersonal relationships. A score of ≤ 60 indicates 
moderate to severe impairment in functioning. This cut-off 
has been recommended by earlier studies to distinguish 
poor functioning patients with psychiatric disorders.12,24 We 
used the GAF score to measure psychosocial functioning 
in the month prior to rating. After applying inclusion and 
exclusion criteria, 3 groups were assessed.
 Socio-demographic profile included name, age, 
gender, name of father / husband, address, marital status, 
education, occupation, type of family, and monthly 
income. Clinical variables were recorded following 
clinical interview of participants and their immediate 
family members. Number and type of episodes, duration of 
illness (chronicity), age at onset of the illness, number of 
hospitalisations, time since the last episode, and history of 
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effect, indicating an overall difference in neurocognitive 
performance between groups. As shown in Table 5, 
multivariate analysis revealed that the 3 groups differed 
significantly for digit span backward test (p = 0.01), verbal 
learning and memory test (p = 0.001), Trail Making Test 
part A and B (p = 0.000), and all the 3 Stroop Colour Tests 
(p = 0.000). Multiple comparisons by Tukey’s post-hoc 
analysis were made to determine which 2 groups differed 
significantly in head-to-head comparison. Table 6 shows 
the mean difference and p value for each comparison. Digit 
span backward test, Trail Making Test (part A and B), and 
Stroop Colour Test were significantly correlated with GAF 
score (Table 7).

 In an attempt to find the predictors of psychosocial 
functioning, those variables that correlated with psychosocial 
outcome (p < 0.05) were introduced in the linear regression 
analysis. Variables significantly correlated with GAF score 
were total number of episodes, number of manic episodes, 
number of depressive episodes, time since the last episode, 
digit span backward test, Trail Making Test (part A and B), 
and Stroop Colour Test. This model accounted for the 65.5% 
variance in psychosocial functioning (F = 15.22, t = 5.26, 
p = 0.000). The better predictors of psychosocial functioning 
among all the variables were time since the last episode  
(ß = 0.475, p = 0.000) and interference Stroop Colour Test  
(ß = –0.290, t = 2.82, p = 0.01).

Table 1. Socio-demographic characteristics of the sample.*

Groups X2 value p Value

Low functioning 
(n = 30)

High functioning 
(n = 31)

Healthy controls 
(n = 30)

Marital status
Married
Unmarried
Widowed / separated

22 (73)
7 (23)
1 (3)

24 (77)
6 (19)
1 (3)

25 (83)
5 (17)
0

1.520 0.82

Gender
Male
Female

19 (63)
11 (37)

18 (58)
13 (42)

18 (60)
12 (40)

0.181 0.91

Socio-economic status
Lower
Upper lower
Lower middle
Upper middle
Upper

3 (10)
15 (50)
12 (40)

0
0

1 (3)
15 (48)
14 (45)

1 (3)
0

2 (7)
16 (53)
11 (37)
1 (3)
0

2.398 0.88

Religion
Hindu
Muslim

27 (90)
3 (10)

28 (90)
3 (10)

26 (87)
4 (13)

0.253 0.88

Locality
Rural
Urban

22 (73)
8 (27)

24 (77)
7 (23)

22 (73)
8 (27)

0.181 0.91

Family type
Nuclear
Nuclear extended
Joint

16 (53)
7 (23)
7 (23)

20 (65)
6 (19)
5 (16)

13 (43)
12 (40)

5 (17)

4.438 0.35

* Data are shown as No. (%) of subjects, unless otherwise specified

Table 2. Comparison of age and years of education among groups with analysis of variance.

Mean ± standard deviation p Value

Low functioning group High functioning group Healthy controls

Age (years) 32.9 ± 10.4 34.4 ± 7.6 31.7 ± 8.4 0.49

Years of education 8.6 ± 1.3 8.5 ± 1.1 8.9 ± 1.5 0.47
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Table 3. Comparison of clinical variables between low and high functioning groups by independent-samples t test.*

Groups t Value p Value

Low functioning (n = 30) High functioning (n = 31)

Age at onset 21.5 ± 7.4 23.1 ± 8.6 -0.76 0.45

Total duration of illness 11.4 ± 8.1 11.3 ± 6.0 0.04 0.97

Total No. of episodes 9.2 ± 5.4 5.7 ± 3.2 3.06 0.003

Manic episodes 4.3 ± 1.4 3.5 ± 2.3 1.6 0.12

Depressive episodes 4.9 ± 4.2 2.2 ± 1.3 3.46 0.001

No. of hospitalisations 1.8 ± 2.1 1.3 ± 0.1 1.04 0.30

Time since last episode (months) 13.8 ± 13.7 43.8 ± 29.7 -5.44 0.000

GAF scores 50.5 ± 7.3 83.1 ± 7.7 -16.9 0.000

Psychotic symptoms
Present
Absent

20 (66.7)
 10 (33.3)

19 (61.3)
12 (38.7)

0.19 0.66

Abbreviation: GAF = Global Assessment of Functioning Scale.
* Data are shown as mean ± standard deviation or No. (%) of subjects, unless otherwise specified.

Table 4. Correlation of clinical variables with Global Assessment of Functioning Scale score by Pearson’s correlation 
test.

Pearson’s correlation (r) p Value

Age at onset -0.026 0.84

Total duration of illness -0.071 0.59

Total No. of episodes -0.459 0.000

Manic episodes -0.299 0.02

Depressive episodes -0.481 0.000

No. of hospitalisations -0.177 0.17

Time since last episode (months) 0.698 0.000

Table 5. Neurocognitive performance of the groups upon multivariate analysis of variance.*

Group p Value

Low functioning 
group

High functioning 
group

Healthy controls

Digit span test
Forward
Backward

4.97 ± 0.89
3.40 ± 0.62

5.06 ± 0.99
3.77 ± 0.80

5.23 ± 0.68
4.00 ± 0.74

0.49
0.01

Verbal learning and memory test 49.97 ± 15.16 55.03 ± 11.62 63.33 ± 11.94 0.001

Trail Making Test
Part A (sec)
Part B (sec)

69.23 ± 30.87
137.13 ± 41.57

50.87 ± 19.38
110.32 ± 33.33

32.92 ± 17.88
64.67 ± 46.39

0.000
0.000

Stroop Colour Test
Colour card time (sec)
Word card time (sec)
Interference time (sec)

24.97 ± 3.87
35.80 ± 6.80
46.20 ± 10.63

20.48 ± 3.47
27.84 ± 4.93
35.29 ± 9.91

19.20 ± 5.55
24.03 ± 10.12
29.37 ± 12.15

0.000
0.000
0.000

* Data are shown as mean ± standard deviation.
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Discussion

The present study was designed to assess the impact of 
clinical and cognitive factors on functional outcome in 
euthymic patients with bipolar disorder. Patients were 
divided into low and high functioning groups based on GAF 
score (cut-off, 60) and several clinical factors compared. 
Those selected in this study were based on earlier 
studies.5,6,11,12 Neurocognitive performance was assessed 
by comparing the low and high functioning groups with 
the controls for digit span test, Trail Making Test, Stroop 
Colour Test, and verbal learning and memory test. Further 
analysis of the relationship of GAF score with clinical and 
cognitive factors was performed to identify better predictors 
of functional outcome in bipolar disorder. All 3 groups were 
comparable for age, gender, locality, education, and other 
socio-demographic variables.

Impact of Clinical Factors on Functional Outcome
Several clinical variables have been identified to be 
associated with poor functioning in patients with bipolar 
disorder. In this study, low and high functioning groups 
differed significantly in the total number of episodes, 
depressive episodes, and time since the last episode. 
There was no difference in age at onset, total duration of 
illness, number of hospitalisations, or a history of psychotic 
symptoms. Total number of episodes, depressive episodes, 
and time since the last episode were significantly correlated 
with GAF score. Time since the last episode was the best 
predictor of psychosocial functioning.
 The total number of episodes was associated with 
functional impairment. The mean total numbers of episodes 
were 9.2 and 5.7 in low and high functioning groups, 
respectively. Total number of episodes was negatively 
correlated with GAF score (Pearson’s correlation r = –0.459, 

Table 7. Correlation of neurocognitive tests with Global Assessment of Functioning Scale score by Pearson’s correlation 
test.

Pearson’s correlation (r) p Value

Digit span test
Forward correct responses
Backward correct responses

0.213
0.323

0.10
0.01

Verbal learning and memory test — correct responses recalled 0.098 0.45

Trail Making Test
Part A time
Part B time

-0.403
-0.509

0.001
0.000

Stroop Colour Test
Colour card time
Word card time
Interference time

-0.516
-0.533
-0.561

0.000
0.000
0.000

Table 6. Tukey’s post-hoc analysis on neurocognitive tests.

Abbreviations: HF = high functioning; LF = low functioning.

LF vs. HF LF vs. controls HF vs. controls

Mean 
difference

p Value Mean 
difference

p Value Mean 
difference

p Value

Digit span backward test -0.37 0.12 -0.60 0.01 -0.23 0.45

Verbal learning and memory test -5.07 0.29 -13.37 0.000 -8.30 0.04

Trail Making Test part A 18.36 0.01 36.33 0.000 17.97 0.01

Trail Making Test part B 26.81 0.03 72.47 0.000 45.66 0.000

Stroop Colour Test colour card 4.48 0.000 5.77 0.000 1.28 0.49

Stroop Colour Test word card 7.96 0.000 11.77 0.000 3.80 0.13

Stroop Colour Test interference 10.91 0.001 16.83 0.000 5.92 0.09
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p = 0.000). This finding is in line with earlier studies that 
reported a higher number of episodes has a more negative 
impact on social functioning.5,29,30 It is possible that more 
episodes may cause long-lasting biochemical changes in 
the brain that may impact global functioning in bipolar 
patients.31 Another possible explanation is that patients with 
multi-episode bipolar disorder are more prone to cognitive 
impairment that may in turn further worsen psychosocial 
outcome and employment.32-34 Nonetheless this study did 
not determine the correlation of clinical variables with 
cognitive functioning. A further possible explanation is that 
recurrent mood episodes and longer active phase of illness 
result in interrupted educational and vocational pursuits and 
repeated disruption of interpersonal engagement.35,36

 In this study the number of depressive episodes 
was more strongly correlated with functional outcome 
than manic and total number of episodes (Table 4). The 
mean numbers of depressive episodes were 4.9 and 2.2 
in low and high functioning groups, respectively. Another 
study5 showed similar findings where number of previous 
depressive episodes was a stronger determinant of outcome 
than past manias. Other studies37,38 also found that depressive 
episodes are strongly associated with poor functioning in 
bipolar disorder. Another study39 found that the number 
of manic episodes was associated with poor functional 
outcome only, but not the depressive episodes.
 There are several possible explanations for the 
association between high rates of depressive episodes and 
impaired functioning. Some authors suggest that bipolar 
disorder patients perceive depressive phases as weaker 
than manic episodes.40 Another possible explanation is that 
depressive episodes are often associated with cognitive 
impairment that may worsen global functioning along 
the course of bipolar illness. Alternatively, it is possible 
that functional impairment may itself have a role in the 
development of depressive relapses.5

 In this study time since the last episode was the best 
predictor of psychosocial functioning in euthymic patients 
with bipolar disorder. Time since the last episode also 
differed significantly between low and high functioning 
groups (13.8 vs. 43.8 months). It was positively correlated 
with GAF score and indicates that the longer the time a 
patient in a euthymic state, the better the outcome. Thus, 
our study suggests that interventions directed at prevention 
of relapse into further episodes will result in better 
psychosocial outcomes.

Impact of Neurocognitive Performance on 
Functional Outcome
In the present study various neurocognitive tests were 
performed to assess the cognitive domains of executive 
functioning (interference Stroop Colour Test, Trail Making 
Test part B, digit span backward test), attention and 
concentration (digit span forward test, Trail Making Test 
part A), and verbal learning and memory (verbal learning 
and memory test) because these are among the most 
important cognitive domains for daily functioning.41 Both 

low and high functioning groups performed poorer than 
the control group on the digit span backward test, Trail 
Making Test, verbal learning and memory test, and Stroop 
Colour Test. These findings show that euthymic patients 
with bipolar disorder have cognitive deficits in all the 
domains studied, i.e. executive functioning, attention and 
concentration, and verbal learning and memory. This is in 
accordance with existing literature. Meta-analytic studies 
suggest that euthymic patients with bipolar disorder have 
neurocognitive impairment in the domains of attention and 
processing speed, verbal learning, memory, and executive 
functioning.17,42

 On post-hoc analysis, comparison between low and 
high functioning groups revealed that the former performed 
poorer in Trail Making Test and Stroop Colour Test. 
Furthermore digit span backward test, Trail Making Test 
(part A and B), and Stroop Colour Test were significantly 
correlated with GAF score and interference Stroop Colour 
Test was the best predictor of functional outcome. These 
findings show dysfunction in attention, psychomotor speed, 
working memory, ability to shift strategy, inhibitory control, 
and fluid cognitive flexibility cumulatively denote executive 
dysfunction in low functioning group. Thus, executive 
functioning is a better predictor of functional outcome than 
the other domains studied. These findings were supported 
by Martino et al43 who found significant associations of 
functional capacity with measures of attention (digit span 
forward test, Trail Making Test part A) and executive 
functions (Trail Making Test part B, verbal fluency test) 
in a sample of 48 euthymic patients with bipolar disorder. 
Similarly, Mur et al44 found that impaired executive 
function and loss of inhibition might be an important feature 
of bipolar disorder and suggested that these executive-type 
cognitive traits may constitute an endophenotype for further 
studies of the aetiology of bipolar disorder. Dixon et al45 
have observed a shared pattern of executive dysfunction 
in manic, depressed and euthymic patients, with respect to 
strategic thinking, inhibitory control and response initiation, 
independently of mood state, and it is now apparent that all 
3 phases of the illness demonstrate cognitive deficits. In an 
Indian study by Trivedi et al,46 euthymic bipolar patients 
showed significant differences in executive functions 
compared with normal controls.
 Martinez-Aran et al12 found that bipolar patients in 
general showed poorer cognitive performance than healthy 
controls. This was most evident in low functioning patients 
and particularly for verbal memory and executive function 
measures. The best predictor of psychosocial functioning 
was verbal memory.12 Impaired attention and executive 
functioning can interfere with almost every facet of human 
life. Executive domains of cognition are required in every 
task of daily living. It is possible that cognitive impairment, 
especially in the executive domain, significantly disrupts 
functioning of patients, even in the euthymic phase. This 
poor functioning is one of the main factors that explains 
why bipolar disorder has been ranked seventh among the 
worldwide causes of non-fatal disease burden, as measured 
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in disability-adjusted life years by the World Health 
Organization.47 Recent studies have highlighted the modest 
impact of available interventions on functional recovery for 
a large proportion of bipolar disorders,48 and called for a 
research agenda that specifically addresses these issues. 
 The cognitive deficits that persist during the stable 
phase of illness, even after subsidence of active symptoms, 
suggest that some illness process is continued that was 
present before the illness was first diagnosed. Thus, our 
findings also indicate that these cognitive deficits may be 
considered endophenotypes of bipolar disorder. Bora et 
al49 conducted a meta-analyses of 18 cognitive variables 
in studies that compared performance of euthymic bipolar 
disorder patients (45 studies; 1423 subjects) or first-degree 
relatives of bipolar disorder patients (17 studies; 443 
subjects) with healthy controls and found that response 
inhibition deficit, a potential marker of ventral prefrontal 
dysfunction, was the most prominent endophenotype 
of bipolar disorder. This study provides some initial 
confirmatory evidence although further studies are required 
to establish these findings.

Limitations
The sample size was small so results cannot be generalised. 
The main limitation of the present study was the superficial 
separation of the patients into 2 groups based on a cut-off 
GAF score. Nonetheless it is probably useful to distinguish 
patients with no or mild impairment (high functioning 
group) in psychosocial outcome from those patients with 
severe or moderate impairment (low functioning group). 
Another relevant issue is the differences between patients 
and controls with respect to medication. This could partly 
explain the differences in neurocognitive performance. 
Although cognitive dysfunctions may be related to the 
effects of medication, they do not appear to be a primary 
effect of pharmacological treatment. The medication 
profile revealed that our patients were prescribed 4 kinds 
of medication: lithium, antiepileptics, antipsychotics 
(no patient was on conventional antipsychotics), and 
antidepressants. According to the literature there is no 
or little effect of medicines on cognition. With respect to 
lithium, a longitudinal study50 showed stable cognitive 
performance over a 6-year follow-up period. Regarding 
antiepileptics, research has found only a little evidence 
of cognitive impairment.51 Antipsychotics also have a 
neutral effect upon cognition, although some studies report 
improvement.52 In this study mixed episodes were not 
included in the results and discussion because we found 
mixed episodes in few patients only and analysis was not 
possible with so little data. We were unable to determine the 
association between clinical variables and cognition.

Conclusions

The present findings suggest that cognitive factors and 
clinical variables related to illness severity contribute to 

psychosocial outcome in bipolar disorder. Total number 
of episodes, depressive episodes, and time since the last 
episode correlated with poor functioning. Long-term 
therapeutic interventions that target relapse prevention 
with special consideration given to depressive episodes 
are required. Cognitive dysfunction is also correlated 
with poor functioning. It was most pronounced in low 
functioning group, but also evident in high functioning 
group. Executive dysfunction seems to be a strong predictor 
of psychosocial outcome in euthymic bipolar patients. 
These factors should be considered more widely with 
respect to the long-term management of bipolar disorder. 
The current treatments for bipolar disorder patients are 
limited with regard to functional recovery. More focus 
should be placed on psychopharmacological as well as 
psychosocial interventions, such as psycho-education, 
family intervention, and cognitive rehabilitation targeting 
relapse prevention and cognitive improvement.
 In future, longitudinal follow-up studies with 
improved methodology and larger sample size could be 
planned to assess the progression of illness and cognitive 
dysfunctions and their impact on psychosocial functioning, 
as well as to establish the therapeutic efficacy of newer 
interventions that target relapse prevention and cognitive 
enhancement.
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Abstract 
Background: Attitudes and belief toward mental illnesses are important factors that affect 
perception of mental health. Knowing the attitude of medical students towards psychiatry and 
mental illnesses is of utmost importance as they are future care provider. Current study is 
conducted to assess the attitude of medical students towards mentally ill patients and mental 
illnesses, to identify correlation of attitude score with personal and family history of mental illness 
and, to compare the score among students of the three year-wise groups. 
Method: The study population included 219 students of first, second and third professional 
MBBS.  We designed an online data collection tool and executed it using the Google Forms. The 
Google Form link to the questionnaire was sent to the enrolled participants via the identified 
WhatsApp groups or individual number. Beliefs toward Mental Illness (BMI) scale was used to 
assess attitude towards mental illnesses which is a 21‑item self-report measure of negative 
stereotypical views of mental illness. The results of the study were examined and analyzed by 
using Statistical Package for Social Sciences (SPSS 25.0). 
Results: Out of total 21 items of the BMI scale, students showed positive attitude on majority of 
items. The mean score for BMI scale and per item mean score for the scale were towards positive 
attitude. Majority of students agree that a mentally ill person is more likely to harm others than a 
normal person and that mental disorders would require a much longer period of time to be cured 
than would other general diseases. Higher per item mean score for dangerousness and, incurability 
subscale showed their negative attitude. An increasing trend of positive attitude has been seen with 
an increase of education level and exposure towards the subject. 
Conclusions: Medical students show variable scores on belief towards mental illness scale, its 
subscales and, individual items. Admitting this prevailing stigma needs to be acknowledged and 
openly discussed with medical students in order to overcome these views. Providing adequate 
education on mental illnesses and attached negative attitudes or myths can change these negative 
beliefs. 
Keywords: Medical students, psychiatry, mental illnesses, stigma, dangerousness. 
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1. Introduction:  
 

Attitudes and belief toward mental illnesses 
are important factors that affect perception of 
mental health. The prejudiced and negative 
attitudes or stigma towards people with mental 
illness are widespread. In our society, health 
professionals have similar views about those 
with mental health problems and mentally ill 
patients. Literature suggests that people 
diagnosed with mental illness are considered 
by the majority of the society as people who 
are dangerous, loathed, stranger and somebody 
whose actions cannot be predicted.[1] 
Globally, psychiatry as a subject, psychiatrists 
as professionals, and patients with psychiatric 
disorders are subjected to cultural stereotypes 
and negative attitude by the general 
population. What is of alarming concern is that 
these prejudices exist within the medical 
community as well.[2-6] Stigma toward 
mental illness is an influential factor leading to 
negative views among medical students toward 
psychiatry. Lack of knowledge and awareness 
about mental illnesses among the students is 
associated with the negative attitudes towards 
mental illness in the community. For medical 
students during their training, educational 
intervention targeted towards these negative 
attitudes may be more effective than doctors 
who have already completed their training 
because research has shown as they carry on 
through their career, their attitude harden and 
become more resistant to change.[7] The 
concept of iatrogenic stigma is used to describe 
the stigma caused or perpetuated by mental 
health professionals.[8] This stigma and 
negative attitudes can affect the quality of life 
for people with mental illness. There may be 
various reasons for this negative attitude such 
as lack of accurate information about mental 
illness and lack of contact with individuals 
with mental illness.[9]  

While some studies have suggested that 
aspiring young doctors have a favorable 

opinion about psychiatry as a branch[10], other 
studies have suggested that medical students’ 
attitude toward psychiatry is unfavorable.[11-
17] 

A doctor’s attitude towards persons with 
psychiatric illness and psychiatry should 
involve an impression of an empathetic listener 
and should have non-judgmental approach. 
Knowing the attitude of medical students 
towards psychiatry and mental illnesses is of 
utmost importance as they are future care 
provider. To improve psychiatric training in 
this population beliefs and attitude toward 
psychiatric illnesses and need to be assessed 
and understood. 

The reasons for studying the attitude 
specifically among medical students are that 
firstly as a doctor they can play an important 
role in decreasing negative attitude and, 
secondly the results from the study will help to 
focus strategies to change attitudes of this 
group. The comparison among various groups 
in present study will help in understanding the 
impact of successive undergraduate training 
years. The findings may help in understanding 
the various points of strength and lacunae in 
the current undergraduate curriculum 
regarding mental health. 

Objectives: 

The objectives of the current online study 
were- 

1. To assess the attitude of medical students 
towards mentally ill patients and mental 
illnesses 

2. Correlation of attitude score with personal 
and family history of mental illness, and 

3. Comparison among students of the three 
year-wise groups.  
 

2. Methodology 

Study population and study area: The study 
population includes all the students who have 
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enrolled in MBBS course (first year, second 
year and final year) at Ananta Institute of 
Medical Science and Research Centre, 
Rajsamand, Rajasthan. Those students who 
will give their consent to participate in the 
study will be included and rests will be 
excluded at their will. 

Study Duration: one year, June 2020 to May 
2021. 

Sampling techniques and sample size 

Samples were obtained using stratified random 
sampling method.   The 3 batches of medical 
students viz first year professional, second year 
professional and third year professional which 
were considered as strata collectively develop 
a sampling frame of 450 students. The 
minimum sample size on assumption of 95% 
level of significance, 5% error and 85% 
expected proportion was 196. After 12% 
adjustment of non- responders’ students the 
final sample size was 219. 

Undergraduates in the 1st year had not 
received formal exposure to psychiatry yet, 
students of 2nd year also have not attended 
clinical posting or lecture in psychiatry while 
students of Final year students had completed 
clinical posting and theory lectures in 
psychiatry. The institute is having 
well-functioning psychiatry department with 
adequate teaching staff and a good in-flow of 
patients in the psychiatry OPD as well as 
inpatient department. 

Study procedure and statistical Analysis: 
After unlock 1.0 was announced by the 
Government of India from 8th of June 2020, 
the cases of COVID-19 were increasing all 
over India including Rajasthan. Hence there 
was risk of disease transmission by taking 
interview in person therefore we decided to use 
WhatsApp Messenger for enrolling potential 
participants and Google forms for filling up 
their response. The study was approved by 
institute ethics committee.  

Tools: We designed an online data collection 
tool and executed it using the Google Forms 
(via docs.google.com/forms). The Google 
Form link to the questionnaire was sent to the 
enrolled participants via the identified 
WhatsApp groups or individual number.  

Socio-demographic variables included age, 
gender, marital status, background, past 
personal history of mental illness, known 
history of mental illness in the family were 
described using descriptive statistics. 

Beliefs toward Mental Illness (BMI) scale 
was used to assess attitude towards mental 
illnesses. The BMI scale is a 21‑item self-
report measure of negative stereotypical views 
of mental illness. (18) There is a total Score 
and the score of three sub-scales based on 
factor analysis: dangerousness, poor social and 
interpersonal skills, and incurability. There are 
five items in subscale dangerousness, ten items 
in poor interpersonal and social skills scale and 
six items in incurability subscale. Items are 
rated on a six-point Likert scale ranging from 
‘completely disagree’ (0) to ‘completely agree’ 
(5), with higher scores reflecting more 
negative beliefs. In the primary validity study, 
Cronbach’s alpha was high among American 
(0.89) and Asian students (0.91). The measure 
holds promising evidence of validity. 

The results of the study were examined and 
analyzed by using Statistical Package for 
Social Sciences (SPSS 25.0). The categorical 
variables were described by numbers and 
percentages while continuous variables were 
described by average and standard deviation. 
Normality of attitude was checked using 
Kolmogrov-Smirnov test. After testing 
normality condition, the association and 
relationship between the variables were tested 
Pearson correlation by Student’s t test and one 
way analysis of variance (ANOVA). The level 
of significance was considered at P<0.05. 

 

 

https://www.docs.google.com/forms
https://www.docs.google.com/forms


International Journal of Toxicological and Pharmacological Research                     ISSN: 0975-5160 
 
 

____________________________________________________________________________________________________________________________________________  

 
 
Kumar et al.                                   International Journal of Toxicological and Pharmacological Research  

27 
 

3. Results   

A total 219 number of students were 
participated in the online study. The sample 
comprised of 41.55% of male students and 
58.44% of female students. Majority of the 

students were unmarried (97.26%), belonging 
to urban background (79.45%), having 
negative past personal history of psychiatric 
illness (86.75%) and negative family history 
for psychiatric illnesses (75.79%).

 
Table 1: Socio-demographic characteristics of respondents 

Variables Participants N (%) 
Sex 
Male 
Female 

 
91 (41.55%) 
128 (58.44%) 

Marital Status 
Married 
Unmarried 

 
6 (2.73%) 
213 (97.26%) 

Place of residence 
Urban 
Rural 

 
174 (79.45%) 
45 (20.54%) 

MBBS Batch 
First year professional 
Second year professional 
Third year professional 

 
49 (22.37%) 
138 (63.01%) 
32 (14.61%) 

Had mental illness in past: 
Yes 
No 

 
29 (13.24%) 
190 (86.75%) 

Is someone in your family/ friends/ relative is having mental 
illness: 
Yes 
No 

53 (24.21%) 
166 (75.79%) 

If yes, then 
Friends 
Family 
Relative 

 
7(13.2%) 
26(49.05 %) 
20(37.73%) 

 
Table 1 shows socio-demographic characteristics of respondents. 

 
Attitudes of students towards mental illness 
a) Attitude by Items of the subscales 
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Table 2: Dangerousness subscale of BMI scale (item wise responses, percentage of 

participants regarding statements on the beliefs about mental illness) 
Statement Response* 

0 1 2 3 4 5 
A mentally ill person is more 
likely to harm others than a 
normal person 
 

28 
(12.8%) 

15 
(6.8%) 

36 
(16.4%) 

85 
(38.8%) 

26 
(11.9%) 

29 
(13.2%) 

79 (36%) 140 (64%) 

Mental disorders would 
require a much longer period 
of time to be cured than 
would other general diseases 

10 
(4.6%) 

8 
(3.7%) 

19 
(8.7%) 

55 
(25.1%) 

51 
(23.3%) 

76 
(34.7%) 

37 (17%) 182 (83%) 

It may be a good idea to stay 
away from people who have 
psychological disorder 
because their behaviour is 
dangerous 

73 
(33.3%) 

47 
(21.5%) 

41 
(18.7%) 

41 
(18.7%) 

7 
(3.2%) 

10 
(4.6%) 

161 (74%) 58 (26%) 

Mentally ill people are more 
likely to be criminals 

69 
(31.5%) 

47 
(21.5%) 

35 
(16.0%) 

45 
(20.5%) 

13 
(5.9%) 

10 
(4.6%) 

151 (69%) 68 (31%) 
I am afraid of people who are 
suffering from 
psychological disorder 
because they may harm me 

80 
(36.5%) 

47 
(21.5%) 

31 
(14.2%) 

50 
(22.8%) 

4 
(1.8%) 

7 
(3.2%) 

158 (72%) 61 (28%) 

* Denotes 0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat 
agree, 4 = Largely agree, 5 = Completely agree 

 
Table 2 shows item wise responses and percentage of participants regarding statements on the 

beliefs about mental illness on dangerousness subscale of the BMI scale 
 

Table 3: Poor social and interpersonal skills subscale of BMI scale (item wise responses, 
percentage of participants regarding statements on the beliefs about mental illness) 

Statement Response 
0 1 2 3 4 5 

The term ‘psychological 
disorder’ makes me feel 
embarrassed 

123 
(56.2%) 

30 
(13.7%) 

16 
(7.3%) 

24 
(11.0%) 

12 
(5.5%) 

14 
(6.4%) 

169 (77%) 50 (23%) 
A person with 
psychological disorder 
should have a job with only 
minor responsibilities 
 

43 
(19.6%) 

30 
(13.7%) 

49 
(22.4%) 

58 
(26.5%) 

27 
(12.3%) 

12 
(5.5%) 

122 (56%) 97 (44%) 
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I am afraid of what my 
boss, friends and others 
would think if I were 
diagnosed as having a 
psychological disorder 
 

70 
(32.0%) 

24 
(11.0%) 

24 
(11.0%) 

57 
(26.0%) 

17 
(7.8%) 

27 
(12.3%) 

118 (54%) 101 (46%) 

It might be difficult for 
mentally ill people to 
follow social rules such as 
being punctual or keeping 
promises 

37 
(16.9%) 

29 
(13.2%) 

55 
(25.1%) 

38 
(17.4%) 

37 
(16.9%) 

23 
(10.5%) 

121 (55%) 98 (45%) 

I would be embarrassed if 
people knew that I dated a 
person who once received 
psychological treatment 

131 
(59.8%) 

29 
(13.2%) 

17 
(7.8%) 

26 
(11.9%) 

12 
(5.5%) 

4 
(1.8%) 

177 (72%) 61 (28%) 

A person with 
psychological disorder is 
less likely to function well 
as a parent 

43 
(19.6%) 

45 
(20.5%) 

35 
(16.0%) 

57 
(26.0%) 

22 
(10.0%) 

17 
(7.8%) 

123 (56%) 96 (44%) 

I would be embarrassed if a 
person in my family 
became mentally ill 

150 
(68.5%) 

26 
(11.9%) 

15 
(6.8%) 

13 
(5.9%) 

7 
(3.2%) 

8 
(3.7%) 

191 (87%) 28 (13%) 
Mentally ill people are 
unlikely to be able to live 
by themselves because 
they are unable to assume 
responsibilities 

45 
(20.5%) 

51 
(23.3%) 

50 
(22.8%) 

43 
(19.6%) 

12 
(5.5%) 

18 
(8.2%) 

146 (67%) 73 (33%) 

Most people would not 
knowingly be friends with 
a mentally ill person 

33 
(15.1%) 

22 
(10.0%) 

36 
(16.4%) 

62 
(28.3%) 

27 
(12.3%) 

39 
(17.8%) 

91 (42%) 128 (58%) 
I would not trust the work 
of a mentally ill person 
assigned to my work team 

61 
(27.9%) 

40 
(18.3%) 

44 
(20.1%) 

53 
(24.2%) 

10 
(4.6%) 

11 
(5.0%) 

145 (66%) 74 (34%) 
0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = 
Largely agree, 5 = Completely agree 

 
Table 3 shows item wise responses and percentage of participants regarding statements on 

the beliefs about mental illness on poor social and interpersonal skills subscale of the BMI scale 
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Table 4: Incurability subscale of BMI scale (item wise responses, percentage of participants 
regarding statements on the beliefs about mental illness) 

Statement Response 
0 1 2 3 4 5 

Psychological disorder is 
recurrent 

17 
(7.8%) 

17 
(7.8%) 

45 
(20.5%) 

77 
(35.2%) 

34 
(15.5%) 

29 
(13.2%) 

79 (36%) 140 (64%) 
Individuals diagnosed as 
mentally ill suffer from its 
symptoms throughout their 
life 

53 
(24.2%) 

46 
(21.0%) 

41 
(18.7%) 

53 
(24.2%) 

10 
(4.6%) 

16 
(7.3%) 

140 (64%) 79 (36%) 

People who have once 
received psychological 
treatment, are likely to need 
further treatment in the 
future 

19 
(8.7%) 

38 
(17.4%) 

29 
(13.2%) 

82 
(37.4%) 

29 
(13.2%) 

22 
(10.0%) 

86 (39) 133 (61%) 

I believe that psychological 
disorder can never be 
completely cured 

139 
(63.5%) 

19 
(8.7%) 

21 
(9.6%) 

17 
(7.8%) 

9 
(4.1%) 

14 
(6.4%) 

179 (82%) 40 (18%) 
The behaviour of people 
who have psychological 
disorders is unpredictable 

19 
(8.7%) 

24 
(11.0%) 

33 
(15.1%) 

65 
(29.7%) 

38 
(17.4%) 

40 
(18.3%) 

76 (35%) 143 (65%) 
Psychological disorder is 
unlikely to be cured 
regardless of treatment 

53 
(24.2%) 

31 
(14.2%) 

46 
(21.0%) 

46 
(21.0%) 

17 
(7.8%) 

26 
(11.9%) 

130 (59%) 89 (41%) 
0 = Completely disagree, 1 = Largely disagree, 2 = somewhat disagree, 3 = somewhat agree, 4 = 
Largely agree, 5 = Completely agree 

 
Table 4 shows item wise responses and percentage of participants regarding statements on 

the beliefs about mental illness on incurability subscale of the BMI scale 
 
b) Attitudes by Subscale 
There are five items in subscale dangerousness, ten items in poor interpersonal and social skills 
scale and six items in incurability subscale. 
 
Table 5: Per item Mean and 95% CI for the three subscale and overall score of BMI scale 
Subscale M(SD) 95 %CI 
Dangerousness 2.17(0.90) 2.77, 1.56 
Poor interpersonal and social skills 1.77(0.92) 2.99, 0.54 
Incurability 2.21(0.92) 2.94, 1.47 
Full BMI scale 1.99(0.80) 4.22, -0.24 

* M- Mean, SD- Standard deviation, CI- Confidence interval 
 

Table 5 shows per item mean and 95% confidence interval for the three subscales and 
overall score of BMI scale. 
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c) Associates of attitudes 
The differences in the attitude scores in different independent variables have two categories were 
determined by independent sample t tests. And, difference in attitude score in independent 
variables having more than two categories was determined by the one-way ANOVA. 
As per Kolmogrov-Smirnov test statistic (D)results in 0.04762 which means that data is normally 
distributed. So independent sample t test has been applied to find out difference in attitude score 
by socio demographic characteristics. 
 

Table 6: Difference in attitude score by socio-demographic characteristics 
Characteristics M(SD) Diff.*(95% CI) p-value 
Sex 
Male 
Female 

 
42.67(17.20) 
41.43(16.61) 

 
1.24(-3.31,5.79) 

 
0.59 

Marital status 
Married 
Unmarried 

 
60.17(9.06) 
41.43(16.72) 

 
18.73(5.20,32.27) 

 
0.007 

Place of residence 
Urban 
Rural 

 
42.80(16.32) 
38.62(18.48) 

 
4.18(-1.35, 9.71) 

 
0.13 

Had mental illness in past 
Yes 
No 

 
40.10(15.14) 
42.23(17.09) 

 
2.12(-4.50, 8.74) 

 
0.52 

Is someone in your family/ friends/ 
relative is having mental illness: 
Yes 
No 

 
 
39.64(17.34) 
42.68(16.65) 

 
 
3.03(-2.19, 8.27) 

 
 
0.25 

*Diff. =Difference in mean, (lower bound, upper bound) 
 

Table 6 shows difference in attitude score by socio-demographic characteristics. Married 
students (N=6) had higher BMI score than unmarried students (N=213) and the difference was 
statistically significant. On further analysis it was found that of these six married students, five had 
positive response for history of mental illness in family, friend or any relative, also two had positive 
history of past mental illness. The difference among groups was not statistically significant for 
other characteristics. 
 

Table 7: Difference in attitude towards mental illness by education level of students 
Characteristics M(SD) F- value p-value p-value trend 
Batch  

9.11 
 
<0.0001 

 
<0.0001 I MBBS 48.11(14.34) 

II MBBS 43.63(14.71) 
III MBBS 41.08(15.21) 

*M= mean, SD= standard deviation, F=degree of freedom, p= p value 
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Table 6 shows that There is increase trend in 
positive attitude in medical students with 
increase in their education level (p<0.0001). 

There was significantly positive attitude 
towards mental illness among III MBBS 
students than II MBBS and, among II MBBS 
than I MBBS (p<0.0001). An increasing trend 
of positive attitude has been seen with an 
increase of education level and exposure 
towards the subject. 

4. Discussion  

The current online study was planned to assess 
the attitude of medical students towards 
mentally ill patients and mental illnesses, to 
find correlations of attitude score with 
sociodemographic and clinical variables and, 
to compare the score among students of the 
three year-wise groups.  

Out of total 21 items of the BMI scale, students 
showed positive attitude on majority of items 
(fifteen items) and negative attitude on few 
items (six items). The mean score for BMI 
scale was 41.99 and per item mean score for 
the scale was 1.99. This score is towards 
positive attitude. Jilowa et al also found in their 
study that Nearly 84% of second-year medical 
students and 52% of interns had positive 
attitude toward psychiatry. (19) In their study, 
Risal et al also found overall positive or neutral 
attitudes towards mental illness and psychiatry 
among the medical students and interns in their 
institute. (20) 

In our study we found that majority of students 
agree that a mentally ill person is more likely 
to harm others than a normal person (64%) and 
that mental disorders would require a much 
longer period of time to be cured than would 
other general diseases (83%). Kodakandla et al 
conducted a study on Attitude of interns 
towards mental illness and psychiatry and 
found that majority of the interns believed that 
mentally ill person is more likely to harm 
others and that mental illness require a much 
longer time to be cured than other general 

diseases. (21) In our study majority (58 
percent) of students agree that most people 
would not knowingly be friends with a 
mentally ill person. Jyothi NU et al also found 
majority (96 percent) of participants agreed 
with the statement. (22) 

 In our study we found that majority of students 
agree that psychological disorder is recurrent 
(64%), that people who have once received 
psychological treatment are likely to need 
further treatment in the future (61%), and that 
the behaviour of people who have 
psychological disorders is unpredictable 
(65%). Kodakandla et al also found that 
majority of participants (76%) believed that 
psychological disorder is recurrent and that the 
behavior of patients with psychological 
disorder is unpredictable (79%); two third of 
them (68%) were of the opinion that people 
who have once received psychological 
treatment are likely to need further treatment in 
the future. (21) Jyothi NU et al also found 
similar findings in a study on college students. 
(22) 

Students showed per item mean score 1.77 for 
poor interpersonal and social skill subscale 
which is towards positive attitude. Higher per 
item mean score 2.17 for dangerousness 
subscale and 2.21 for incurability showed their 
negative attitude. In a community Study on 
Attitudes to and Knowledge of Mental Illness 
in Tehran, Ghanean H et al found that around 
half participants agreed that people with a 
mental illness “are dangerous”. (23) Contrary 
to our findings Kodakandla et al found that 
only one third (31%) interns believed that 
psychological illness is unlikely to be cured 
regardless of the treatment. (21) 

Married students showed statistically 
significant higher BMI score compared to 
unmarried students. On further analysis it was 
found that of these six married students, five 
had positive response for history of mental 
illness in family, friend or any relative and, two 
had positive history of past mental illness. So, 
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these two factors might have caused higher 
stigma in this small sample. The attitude score 
was not associated statistically significantly 
with other sociodemographic and clinical 
variables. 

There was significantly positive attitude 
towards mental illness among III MBBS 
students than II MBBS and, among II MBBS 
than I MBBS (p<0.0001). An increasing trend 
of positive attitude has been seen with an 
increase of education level and exposure 
towards the subject. Similar to our study Aruna 
et al also highlighted exposure to psychiatry 
could improve the knowledge base of medical 
students. (24) Tharyan et al also found that 
psychiatric education positively influences the 
attitudes of medical students towards mental 
illness and some aspects of psychiatry. (25) 
However, providing clinical training in 
psychiatry during under graduation seems to 
improve the attitude toward people with 
mental illness. (16, 25-27) The favorable 
impact of psychiatry posting on the attitude of 
medical students towards mentally ill has been 
found in previous studies from western 
countries. (28) Work by Mas and Hatim (2002) 
from Malaysia found that final year MBBS 
students had more favorable attitude towards 
mentally ill as compared to the first-year 
students. (29) 

The National medical commission (formerly 
Medical Council of India) has implemented 
Attitude, Ethics and Communication module 
(AETCOM) in all medical colleges in India in 
August 2019. (30) The cognitive components, 
behavioural attitudes and ethical dimensions of 
AETCOM module will change the approach of 
future doctors to psychiatry and person with 
psychiatric illness. Focusing more on clinical 
exposure and skills the new competency based 
medical education (CBME) programme has 
increased the duration of undergraduate 
clinical posting to total four weeks and total 40 
hours for teaching from two weeks and 25 
hours pre CBME respectively. This sequential 

introduction of clinical posting during second 
professional MBBS followed by theory class 
and clinical posting during third MBBS part-I 
will be more helpful in understanding of the 
subject. In future, mandating psychiatry as an 
independent subject of examination in under 
graduation assessment may prove a milestone 
step in medical education. So, it may be 
expected that this increased exposure will help 
in removing the existing negative attitudes 
towards psychiatry and person with psychiatric 
illness. 

Suggestions:  

Admitting the prevailing stigma needs to be 
acknowledged and openly discussed with 
medical students in order to overcome these 
views. Prevailing stigma and the negative 
attitudes about mental illnesses affect both 
patient caring and psychiatry as a career 
choice. The development of educational 
strategies enabling initial interest shown 
during the early clinical exposure needs to be 
maintained. Providing public education on 
mental illnesses and attached negative attitudes 
or myths can change these negative beliefs in 
general public. To promote psychiatry as a 
career, interested students need to have 
increased access to an in-depth experience of 
psychiatry, including “enrichment activities” 
such as electives in psychiatry. 

Conclusions:  

Medical students show variable scores on 
belief towards mental illness scale, its 
subscales and, individual items. Admitting this 
prevailing stigma needs to be acknowledged 
and openly discussed with medical students in 
order to overcome these views. Providing 
adequate education on mental illnesses and 
attached negative attitudes or myths can 
change these negative beliefs. 

Implications of the Study:  

This study will help in understanding of belief 
of medical students towards mental illnesses. 
The comparison among various groups in 
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present study will help in understanding the 
impact of successive undergraduate training 
years. 

Limitations:  

This was a cross sectional study with small 
sample size. 

Future Direction:  

Future studies can be undertaken with large 
sample size to determine the changes in belief 
of medical students admitted year 2019 
onwards. 
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Abstract 
Background: psychological methods are less commonly used in treatment of psychiatric illnesses in hospital setup. In some 
psychiatric illnesses drug use has limiting effect in full cure of illness due to psychosocial dynamics associated with those 
illnesses. 
Aim: In dissociative conversion disorder one theory states that primary gain is conversion of mental or emotional feeling 
into physical symptoms and secondary gain is any other external benefit from physical symptom occurred in primary gain. 
Like in a disturbed marital conflict wife develops episodic unresponsiveness (pseudo seizures) as primary gain and revived 
attention and care of husband due to this episodic unresponsiveness (pseudo seizures) as secondary gain. It is hypothesized 
that dissociative conversion reaction develops and become resistant by getting these two primary and secondary gains. Our 
study aim at providing unpleasant mild aversive electric current to the subjects along with standard pharmacotherapy to 
make patient condition to this painful stimulus and end their maladaptive behavior.   
Material and Methods: Structured Clinical Interview for DSM-5 was used for making diagnosis and Dissociative Experiences 
Scale and Global Assessment of Functioning (GAF) for evaluating the response of treatment. Mild electric current (30 mili 
columb) was used in test group along with standard treatment group. 
Results: In test group improvement in terms of Dissociative Experiences Scale and Global Assessment of Functioning (GAF) 
and number of episodes of unresponsiveness was better. 
Conclusion: Use of mild electric current as aversive stimulus as compared to standard treatment group was found more 
affective mode of treatment 
Keywords: dissociative, conversion, aversion therapy, pseudo seizures, electric current 

Introduction 

Conversion reaction (functional neurological mental 
disorder) is mental illness in which sensory and motor 
abnormality is seen without any focal physical or nervous 
system lesion. According to DSM 5 following diagnostic 
criterion are included

1
 

1-one or more symptoms of altered voluntary sensory or 
motor functioning 

2-clinical findings provide incompatibility between 
symptoms and recognized neurological condition 

3- Symptoms not explained by other physical or mental 
condition 

4-Symptoms producing significant distress in social, 
occupational or emotional and other area of functioning 

Aversion therapy is a type of behavioral therapy that make 
patients give up their undesirable habit by causing them to 
associate it with a distressing event. This conditioning is 
meant to cause the patient to associate this stimulus with 

unpleasant type of sensations with the intention of 
stopping the targeted unwanted behavior.  Aversion 
therapies can be of many types, like using unpleasant-
tasting substances ie chili or denatonium benzoate on the 
fingernails to discourage nail biting

2
; pairing of some 

painful event with undesired behavior, pairing the use of 
an emetic substance with alcohol

3 
or pairing unwanted 

behavior with electric shocks
4
.  

Pattern of use of aversion can be  

1-Negative reinforcement (a.k.a. escape). In this type of 
reinforcement pattern aversion stimulus is removed after 
occurrence of the particular desired behavior. In the 
Skinner Box experiment, the aversive stimulus might be an 
electric current continuously inside the box; negative 
reinforcement would happen when the rat presses a lever 
to turn off the current. This is also known as escape 
learning

5
. 

2-Positive punishment ("punishment") when an aversive 
stimulus is provided to stop some undesired behavior. like 
in skinner box aversive stimulus will be a shot of current if 

https://doi.org/10.32553/ijmbs.v4i3.1018
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it goes to a particular chamber to stop rat entering in that 
specified box chamber 

6
. 

It is evident from review of journals published in Indian 
Journal of Psychiatry (IJP) that only about 2% related to use 
of psycho-social methods of treatment, in comparison to 
16% that are published in the British Journal of Psychiatry

7
. 

It signifies that most psychiatrist in India relay mostly on 
pharmacological methods of treatment and psychological 
methods to treat psychiatric illnesses are mostly ignored. 
This study was planned to incorporate psychological 
principals in treatment psychiatric illnesses with 
pharmacological treatment plans to maximize the 
treatment benefit

8
. 

Material and Methods  

DSM-5 was used for making diagnosis and Dissociative 
Experiences Scale and Global Assessment of Functioning 
(GAF) and World Health Organization Quality of Life 
(WHOQOL)-BREF for evaluating the response of treatment. 
Mild electric current (30 mili columb) was used in test 
group along with standard treatment group. 

DSM 5 criterion of conversion reaction was used including 
four criterion 

A-One or more symptoms of altered voluntary sensory or 
motor functioning 

B-Clinical findings provide incompatibility between 
symptoms and recognized neurological condition 

C- Symptoms not explained by other physical or mental 
condition 

D-Symptoms producing significant distress in social, 
occupational or emotional and other area of functioning 

Global Assessment of Functioning, or GAF, scale is used to 
rate the seriousness of mental illness. It use to measure how 
much a person's mental illness symptoms affect his or her 
daily life on a scale of 0 to 100

9
. It is a continuous scale and 

measure psychological, social and occupational impairment 
due to mental illness. Physical and environmental functioning 
not rated on it.  

100-91 Superior functioning in wide range 

90-81 Absent and minimal symptoms 

80-71 Transient symptoms  

70-61 Some mild symptoms 

60-51 Moderate symptoms 

51-41 Serious symptoms 

40-31 Impairment in reality testing 

30-21 Delusion and hallucination present 

20-11 Some danger of self /other harm 

10-01 Persistent danger of self/ other harm 

0 Inadequate information 

MICHELE A. PACKARD, suggests that 
GAF Score 1 – 30 the patient is a candidate for inpatient 
care and need high level of psychiatric /psychological help 

GAF Score 31 - 69 the patient is a candidate for outpatient 
care –for pharmacotherapy/psychotherapy 

GAF Score 70 - > In most cases, no treatment is needed 
because the patient is functioning too well to be a 
candidate for any therapy. 

If after getting treatment of one month GAF score of a 
patient become more than 70, it will be considered as 
improvement in our study 

The World Health Organization Quality of Life (WHOQOL)-
BREF 

The WHOQOL-BREF has broad groups one is Overall quality 
of life (QOL) and other is General Health and 24 items 
divided into four major domains: Physical health domain 
comprising 7 items (DOM1), psychological health domain 
contains 6 items (DOM2), social relationships domain 
contains 3 items (DOM3) and environmental health 
domain contains 8 items (DOM4)

10
. 

Statistical analysis 

Our research data was analyzed using graphpad instat and 
spss software. The Student t test was applied to derive 
statistical significance between compared groups. Division 
of study (50) and control group (50) was based on simple 
computer randomization. 

Results 

By using self-developed socio-demographic profile for data 
extraction table 1 is made by incorporating the data in 
appropriate classification module.  

Table 1: Sociodemographic features 

  Study group n=50 Control group n=50 

Age (mean±SD)  23±6 24±7.2 

Sex Male 5(10%) 7(14%) 

 Female 45 (90%) 43 (86%) 

Religion Hindu 40 (80 %) 41(82%) 

 Muslim  9(  18%) 8(16%) 

 Other 1(2%) 1(2%) 

Education Illiterate  2(4%) 3(6%) 

 undergraduae 32(64%) 30(60%) 

 Graduate  6(12%) 7(14%) 

GAF score of control group Subject falling in GAF category 

Before treatment 0 
month 

After treatment 1 
month 

100-91 0 0 

90-81 0 5 

80-71 0 8 

70-61 1 9 

60-51 6 5 

51-41 11 6 

40-31 12 8 

30-21 18 9 

20-11 2 0 

10-01 0 0 

0 0 0 

Having score more than 70 0 13 

Having score less than 70 50 37 
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2X2 contingency 
table 

Outcome 
1 

Outcome 2 total 

Group 1 0 50 50 

Group 2 13 37 50 

Total 13 87 100 

Fisher's exact test-The two-tailed P value is less than 
0.0001 
GAF score of study 
group 

Subject falling in GAF category 

Before treatment 0 
month 

After treatment 1 
month 

100-91 0 0 

90-81 0 5 

80-71 0 13 

70-61 1 19 

60-51 8 5 

51-41 10 3 

40-31 13 2 

30-21 12 3 

20-11 5 0 

10-01 1 0 

0 0 0 

Having score more 
than 70 

0 32 

Having score less 
than 70 

50 18 

2X2 contingency table Outcome 1 Outcome 2       Total 

Group 1 0 50 50 

Group 2 32 18 50 

Total 32 68 100 

Fisher's exact test-The two-tailed P value is less than 
0.0001 
Study and control group treatment outcome compression 
after receiving treatment 
 control study 

Having score more than 70 13 32 

Having score less than 70 37 18 
 

 

Fisher's exact test-The two-tailed P value equals 
0.0003.The association between rows (groups) and 
columns (outcomes) is considered to be extremely 
statistical ly significant. 

World Health Organization Quality of Life (WHOQOL)-
BREF scoring data 

 Control 
group 
N=50 

Study group 
n=50 

P 

Score on 0(mean±SD) 32±6 33±4 0.3292 

Score on 1 month(mean±SD) 67±4 80±4 0.0001 

Discussion 

It is evident from study results on global assessment of 
functioning there is improvement after one month of 
treatment. If we compare control and study groups on 
global assessment of functioning we can see that 
improvement after incorporation of aversion therapy was 
more as compared to control group. 

Comparison on world health organization World Health 
Organization Quality of Life (WHOQOL)-BREF scoring 
demonstrate the same finding that there is improvement 
after one month of treatment in both control and study 
group, and same time the improvement in study group 
receiving aversion therapy along with standard 
pharmacotherapy was more. 

Conclusion 

Aversion therapy when coupled with standard 
pharmacotherapy is more effective in treatment of 
conversion reaction related pseudo-seizures. It is than 
recommended to try as a non-harmful and cost effective 
way of treatment  
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Background: Acne vulgaris is a common illness of adolescence. During adolescence, the importance 
of body image and the cosmetic problems that this illness may cause, it is important that the level of 
social anxiety should be studied in acne patients. 
Methods: 100 acne vulgaris cases were included in this study. This study conducted in the 
department of Psychiatry in Ananta Institute of Medical Sciences and Research Centre. The duration 
of study over a period of six month.  
Results: This study showed that amongst acne patients having social anxiety majority had acne 
lesions localized on face (36,7%), almost all had clinically very severe (100%) acne and none of them 
subjectively perceived their acne lesions as mild. 
Conclusions: This study concludes that, clinician's evaluation is objective and more precise and 
valuable, but the self-perception of a patient has a greater effect on his/her psychological condition. 
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INTRODUCTION_____________________
There are several researches on the relationships between 
dermatological illnesses and psychiatric disorders for a long 
time. But a few studies have been done on the role of 
psychological factors on dermatological illnesses.1 It has 
been observed that psychiatric and psychological factors 
play a role in at least 30% of dermatological patients.2 Apart 
from this, dermatosis seems to have psychological 
consequences.3 Skin diseases may lead to anxiety, 
depression, or other psychological problems to the same 
degree as illnesses like arthritis, which may lead to disability. 
Various factors which are concerned with the patient and 

illness, such as gender, age, and lesion localization, play a 
vital role.4 
It is well known that acne is a chronic inflammatory disease. 
It is characterized by lesions, such as pilosebaceous gland 
comedones, papules, pustules, and nodules. Mostly, it starts 
during adolescence and regresses during the mid-20s. It is 
more common and severe in males.5 It has been estimated 
that almost 85% of adolescents and young adults are in some 
way affected by it.6 Among the skin diseases, acne is the 
most frequently encountered disease. The relationship 
between acne and psychological factors has been 
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investigated for a very long time. Emotional stress can 
aggravate acne. As a result of having acne, patients may 
experience psychological and psychiatric problems.7 
The importance attributed to the theories about the role of 
psychogenic factors in the pathogenesis of acne is gradually 
decreasing. The effect of acne on patient emotional 
wellbeing is still an investigation topic, though research 
results are inconsistent.8 Although there are numerous 
studies that debate the psychological problems and 
psychiatric symptoms that result from acne. Social anxiety 
and its related factors have not been studied adequately. 
Acne vulgaris is a common illness of adolescence. During 
adolescence, the importance of body image and the 
cosmetic problems that this illness may cause, it is important 
that the level of social anxiety should be studied in acne 
patients.  
The purpose of this study was to determine the level of social 
anxiety in acne patients and to examine its relationship to 
socio demographics, clinical features, depression symptoms, 
self-esteem, and negative automatic thoughts. 
 
 

METHODS__________________________ 
Study population: - 100 acne vulgaris cases were included in 
this study. 
Study Area: - This study conducted in the department of 
Psychiatry in Ananta Institute of Medical Sciences and 
Research Centre  
Study Duration: -The duration of study over a period of six 
month.  
Data collection: - These patients with definitive diagnosis of 
acne vulgaris were referred to psychiatrist for further 
assessment. After exclusion of co-morbid medical and 
dermatological and pre-existing psychiatric disease taking 
detailed history; 100 consecutive patients with definitive 
diagnosis of acne vulgaris, were briefed about the study and 
recruited after obtaining written informed consent. They were 
asked to subjectively rate their acne severity on visual 
analogue scale (VAS). Level of social anxiety was assessed 
using Liebowitz Social Anxiety Scale (LSAS). Acne related 
clinical variables (site of lesions, clinical and subjective 
severity) were noted on specially designed semi structured 
Performa. 
Data analysis:- Data were analyzed by using Microsoft excel.  

 
RESULTS___________________________  
In our study, 100 total numbers of cases were included. Out 
of 100, 49% were belonging to 21-25 age group followed by 
other age group. In the present study,36% had social 
phobia,39% social anxiety & 32% social avoidance. This 
study showed that amongst acne patients having social 
anxiety majority had acne lesions localized on face (36,7%), 
almost all had clinically very severe (100%) acne and none 
of them subjectively perceived their acne lesions as mild. 
However, these clinical variables of acne had statistically 
non-significant impact on presence of social anxiety. 
 
Table 1: Distribution of cases according to age 

Age Group No. of cases Percentage 
15-20 17 17% 

21-25 49 49% 
26-30 34 34% 

Total 100 100% 
Table 2: Distribution of cases according to social anxiety 

Social anxiety No. of cases Percentage 

Social phobia 36 36% 

Social Anxiety 39 39% 

Social Avoidance 32 32% 

 
Table 3: Impact of clinical variables of acne on social anxiety 
according to Localization 

Localization 
LSAS more than cut off 

Social Anxiety 
Yes No 

Mostly on Face 33 57 

Mostly on Body 2 5 

Equally distributed 1 2 

 
 
Table 4: Impact of clinical variables of acne on social anxiety 
according to GAGS 

Clinical Acne 
Severity by 

GAGS 

LSAS more than cut off 
Social Anxiety 

Yes                            No 

Mild (1-18) 12 17 
Moderate 
(19-30) 16 38 

Severe (31-38) 4 9 
Very severe 

(>39) 4 0 

 
 
DISCUSSION________________________ 
The present study was a cross sectional study. This study 
consisted of 100 consecutive patients diagnosed with acne 
presenting to dermatology OPD. The age group of 15-30 
years was assessed for social anxiety after exclusion of other 
dermatological, medical and pre-existing psychiatric disease. 
When the importance of body image and resultant cosmetic 
problems is considered, it will definitely have impact on level 
of social anxiety in acne patients. Similar results were found 
in a study done by Yarpuz AY et al using LSAS, reported that 
25.6%, 32.9%, 27.7% of the acne patients scored above the 
cut-off point of LSAS total scores, LSAS-Anxiety and LSAS-
Avoidance subscale respectively.9 the occurrence of acne in 
adolescence is at its peak and this is the time when 
teenagers are learning to form relationships. So, the level of 
social anxiety is high at this time. Therefore, acne patients 
may lack the self-confidence to go out with friends and make 
these bonds. This problem can lead to negative appraisal, 
feeling of shame and social uneasiness that they would be 
judged as unattractive by others. Further, they can develop 
social anxiety and social avoidance and in extreme cases 
social phobia also.  
Ritvo E et al, conducted a survey by interviewing teens they 
observed that most of the teen respondents who had acne, 
stay off facebook for a year (59%) or not go on a date for a 
year (30%).10 When acne localizes primarily on the face, it 
has a greater effect on psychological functioning. It causes 
less distress when it is on the back or the chest, it can be 
covered with clothing. Korczak et al, showed that frequent 
recurrence can result in disappointment of acne sufferer 
especially when lesions are on face.11 This study found 
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statistically no significant difference between 3 localization 
group (face, body and equal distribution) amongst patients 
with acne having social anxiety. A study by Gupta et al 
reported that the patients with mild-moderate acne severity 
experience stress and had social anxiety. Results concluded 
that for acne to lead to psychological problems it need not be 
severe.12 These findings contrast with the findings of our 
study, in which acne patients having social anxiety had 
clinically very severe (100%) acne. In another study it was 
found that patients evaluate the severity level of acne, 
especially when localized on the face.13 
 

 
CONCLUSION_______________________ 
In the present study out of 100 patients of acne vulgaris, 36% 
had social anxiety. Patients with clinically and subjectively 
perceived severe acne had more social anxiety. Though a 
clinician's evaluation is objective and more precise and 
valuable, but the self-perception of a patient has a greater 
effect on his/her psychological condition. 
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Abstract 
Background: Spirituality is a theme of religion and philosophy, which are Humanities and work on empirical principals. 
Psychology and psychiatry are developed from philosophy but have scientific attitude. Patient care is a complex issue and 
needs conversion of both of these principles. 
Aim: We made an attempt to evaluate that use of spirituality principles in patient’s treatment is helpful or not. 
Material and methods: Total 510 patients were evaluated. Study group of 260 patients were given spiritual consideration in 
standard treatment and control group of 250 patients were only given standard treatment. World Health Organization 
Quality of Life (WHOQOL)-BREF raw score were compared using student t test.  
Results: We found that there was significantly more improvement in study group as compared to control group in terms of 
World Health Organization Quality of Life (WHOQOL)-BREF score. 
Conclusion: We arrived at the conclusion that spiritual consideration gives added improvement in treatment of psychiatric 
illnesses. We should not ignore spiritual beliefs of patients. 
Keywords: spirituality, beliefs, psychiatric illness, psychology 
 

Introduction: 

Science in itself always use to challenge the existence 
of god or super natural power, but in every culture 
there are belief systems which are deeply rooted in 
spiritual beliefs. Many times these belief systems 
make persons belief firmly that a particular type of 
illness is a result of some super natural power like 
god or demon. This belief can hamper improvement 
in psychiatric illness on treatment. Psychiatry as a 
science denies existence of such super natural causes 
of illness in first glance as a branch of science, but this 
ignorance creates a grey area where unscientific 
treatment methods and faith-healing blossom. 
Religious belief in faith-healing does not depend on 
any scientific evidence that this can achieve any 
evidence-based outcome (Village, Andrew 2005). If a 
patient is willing to opt for faith-healing, a 
psychiatrist has options like one can reject the 
request, can keep oneself detached from the issue, 
approve the request and try to understand the 
practices concerned so as one can make a reasoned 
decision (Sarkar S, Seshadri 2015). But the choice is 
mostly towards rejection of request due to lack of 
understanding of spiritual angle of the treatment. 

Some studies show that prayers for patients can 
speed up their recovery from illnesses (3). Faith 
healing practices are associated with improving 
mental well-being (4). On the same ground a 
systematic review failed to establish that distant 
healing can be achieved by prayer(5). In this regard 
despite weak evidence that prayers and faith-based 
practices have a therapeutic effect, the psychological 
benefit of such interventions cannot be ignored(6). 
One study of physicians and patients in an outpatient 
setting found that 91 percent of patients believe in 
God, compared with 64 percent of physicians(7). 

There is no need to challenge or accept faith-healing 
on scientific grounds, if it benefits patient even in a 
minor fraction without any harm, it can be 
welcomed. Psychotherapy deals with changing 
maladaptive thoughts to healthy one and for this 
using spiritual belief system is not a sin. So the 
thought of spiritual counselling comes in mind. 
Spiritual counselling is a psychological tool which uses 
person’s spiritual belief system for mental healing. 

Western scientific principal that is more modern, 
denies traditional methods as non-scientific (8) but in 
highly spiritual countries where spiritual beliefs are so 
dominating one cannot ignore them in whole. Studies 

https://doi.org/10.32553/ijmbs.v3i10.662
https://ijme.in/articles/faith-healing-and-faith-in-healing/?galley=html#three
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https://ijme.in/articles/faith-healing-and-faith-in-healing/?galley=html#five
https://ijme.in/articles/faith-healing-and-faith-in-healing/?galley=html#six
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say that spiritual assessment of patient not only 
fastens patient’s healing but also strengthen the 
bondage between doctor and patient (9) 

Material and Methods 

Participants and procedures 

Our study was conducted in Udaipur district of 
Rajasthan, India. In this region people of various 
religions i.e. Hindu, Muslim, Sikh and Jain are in good 
number and have high faith in religious rituals. A 
stratified random sample design was used for data 
collection and conducting study. HOPE questions and 
The World Health Organization Quality Of Life 
(WHOQOL)-BREF were applied at 0, 1 and 6 months 
interval. Our study spanned 6 months. Total 610 
persons visiting in outpatient department (age range 
18 to 60) were evaluated. 100 were excluded because 
they had low score on spirituality scale (HOPE 
question). Out of this 260 adults were included in 
study group and 250 in control group. Study group 
was allowed to incorporate spiritual methods of their 
own choice in treatment. Control group was strictly 
refused to go for any type of spiritual treatment (faith 
healing, prayer, sacred place visit, meeting spiritual 
guru, etc). Along with this both the groups received 
standard psychiatric treatment for their disease. 
Informed consent and ethical committee approval 
was taken accordingly. 

Data collection tools 

1. HOPE questions-The HOPE questions were 
developed as a tool to help practicing doctors begin 
the process of incorporating a spiritual assessment 
into the medical interview of their patients. These 
questions have not been validated by any research. 
The strength of this approach is that it allows 

exploration of an individual's general spiritual beliefs 
and concerns and serves as natural follow-up to 
discussion of other spiritual support systems (10). The 
HOPE questions cover the basic areas of inquiry for 
doctors to use in formal spiritual assessments of their 
patients 

HOPE Approach to Spiritual Assessment 

a) Spiritual Resources - What are your sources of 
hope or comfort? 
b) Organized Religion - Are you a member of an 
organized religion? 
c) Personal Spirituality - Do you have spiritual 
beliefs, separate from organized religion? 
d) Effects on Care - Do you wish to consult with a 
religious or spiritual leader when you are ill or making 
decisions about your healthcare? 
2. The World Health Organization Quality of Life 
(WHOQOL)-BREF 

The WHOQOL-BREF has two items from the Overall 
QOL and General Health and 24 items divided into 
four domains: Physical health 7 items (DOM1), 
psychological health 6 items (DOM2), social 
relationships 3 items (DOM3) and environmental 
health 8 items (DOM4)(12). 

Statistical analysis 

Data was analyzed using graphpad instat and SPSS 
software. Student’s t-test was applied to derive 
statistical significance. 

Results 

Self-developed socio-demographic profile was used 
for data extraction. Table 1 incorporates the data in 
appropriate classification module. 

  

Table 1:  Sociodemographic features 

  Study group 
n=260 

Control group  
n=250 

Age (mean±SD*)  29±6 30±7.2 

Sex Male 142 (54.6) 136 (54.4) 

 Female 118 (46.4) 114 (46.6) 

Religion Hindu 210 (80.7) 240(96) 

 Muslim  49( 18.9) 20(4) 

 Other 1(0.4) 0(0) 

Education Illiterate  69(26.2) 12(4.8) 

 undergraduate 140(53.8) 182(72.8) 

 Graduate  52(20) 56(22.4) 

*SD – Standard deviation 
Persons with high spirituality based on HOPE questionnaire were included and persons with low spirituality were 
excluded from the study. 
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 Included in study Excluded from study 

Subjects  510 100 

HOPE questionnaire response Spiritual Non spiritual 

World Health Organization Quality of Life (WHOQOL)-BREF 

 Study group 
N=260  

Control group 
n=250 

P value 

Score at 0 month (mean±SD) 45±7 44±9 0.1610 

Score at 1 month (mean±SD) 62±4 52±5 0.0001 

Score at 6 month (mean±SD) 72±5 60±7 0.0001 
 

Discussion   

The study was planned to see the effect of spiritual 
belief consideration in improvement of psychiatric 
patients. The persons were first screened for having 
spiritual beliefs by using HOPE questions. Persons low 
on spiritual beliefs was excluded from the study. 
Included patients were classified in study group and 
control group on the basis of random classification. 
Study group patients were allowed to use their 
spiritual methods of treatment along with standard 
drug treatment provided to them. Control group 
patients were denied of having any spiritual 
treatment of their choice and only provided standard 
drug treatment. Both the groups were provided 
standard drug treatment based on their respective 
classification according to international classification 
of disease 10 (ICD 10).World Health Organization 
Quality of Life (WHOQOL)-BREF scoring at 0, 1 and 6 
month demonstrated gradual improvement in terms 
of World Health Organization Quality of Life 
(WHOQOL)-BREF score in control and study groups. 
Analysis demonstrated more improvement in study 
group as compared to control group. This difference 
was statistically significant and not a spurious finding. 

Conclusion 

This study demonstrated clear cut improvement in 
study group (62±4) as compared to control group 
(52±5) after 1 month of treatment. It also 
demonstrated improvement in study group (72±5) as 
compared to control group (60±7) after 6 months of 
treatment. Both the results were statistically 
significant with p value of 0.0001. This is clear from 
this study that spiritual belief consideration is very 
significant for speedy and complete improvement of 
psychiatric patients and it should be judicially applied 
in treatment protocol.  
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Background: Stigma is conceptualized as an attribute which is deeply discrediting and makes the 
person carrying it different from other and of a less desirable kind. Current study aimed to describe 
the nature and direction of experienced stigma; and discrimination reported by people with 
schizophrenia. Methods: One hundred and fifty patients diagnosed with Schizophrenia were 
selected from the Out Patient service of Psychiatry Department of a medical college general 
hospital. The experiences of stigma and discrimination were assessed using a semi-structured 
instrument developed by national working group for India by the world psychiatric association 
steering committee. Results: Differences were seen between rural and urban respondents. Patients 
from rural background more often reported these experiences: society treats differently, ridiculing 
by others, offensive comments, hiding from relatives, rejecting attitude of peoples around, attribution 
of supernatural cause as most common source of stigma, social exploitation, not fully accepted in 
the family, pushed into unacceptable social situation and sexual harassment. Reported narratives 
provided the direct view of these patients. Conclusions: Stigma experience is pervasive: it deeply 
affects the social, occupational and emotional wellbeing of patients with schizophrenia and should 
be included in clinical management. Effective anti-stigma intervention should target on improving 
attitudes and the condition for social integration in the community, empowering people with 
schizophrenia to challenge self-stigmatization and discrimination behavior towards them. 
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INTRODUCTION_____________________
Schizophrenia is the most debilitating chronic psychiatric 
disorder which usually affects adolescents and young adults, 
disrupting pursuit of their educational and occupational goals. 
The disorder is associated with significant stigma and 
discrimination, which further increase the burden on these 
patients and their families. The essence of stigma is a 
negative and prejudicial attitude toward someone with a 
mental illness. Many people with mental illness describe the 
effect of stigma as severe, and more difficult to deal with as 
compared to the mental health problem itself. Discrimination 
occurs when people with mental illness are treated unfairly, 
or are denied their rights because of their mental illness. 
Individuals with schizophrenia often face social isolation; 
discrimination in housing, education and employment 
opportunities, and other forms of prejudice.[1]The stigma 
often extends to family members and to those who provide 
health care services to patients with the disorder. Major 

international studies suggest that schizophrenia has better 
prognosis in low-income nations and in rural settings.[2-4] The 
industrialization hypothesis has been advanced to explain 
this differential outcome which argues that industrial 
economies and attendant life styles lead to poor support, 
intolerance, rejection, isolation, segregation and 
institutionalization of the severely mentally ill.[5] The value 
placed on the autonomous individual in industrialized settings 
therefore accentuates social extrusion of the chronic mentally 
ill patient who assumes personal responsibility for the illness. 
In consequence, prognosis worsens in urban industrialized 
settings. 
Studies on stigma and mental illness in the Indian setting 
have focused both on measurements of stigma and on locally 
important socio-cultural factors shaping stigma.[6-9]   
Numerous other studies have addressed public attitudes 
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towards mental illness.[10-12] The nature, determinants, and 
consequences of stigma vary across culture and region. 
Hence, there is a need for studies to understand the stigma 
specific to a particular region to plan intervention. Better 
understanding and identification of determinants may 
suggest ways to reduce stigma and help prevent its adverse 
consequences. 
With this background, this study was aimed to study stigma 
and discrimination perceived by patients with schizophrenia 
and, its comparison between rural and urban patients.  
 
METHODS__________________________ 
2.1 Material 
This was a cross sectional study conducted at psychiatry 
OPD of Civil hospital Ahmedabad, Gujarat. Clearance from 
the institutional review board was taken prior to conducting 
the study. The sample consisted of one hundred fifty patients 
diagnosed with schizophrenia independently by two 
psychiatrists as per criteria laid down by diagnostic and 
statistical manual (DSM IV-TR). Information from the 
caregivers and the patient case file along with a mental status 
examination also were used for diagnostic confirmation. The 
purpose of the study was explained to patients and their 
caregivers. The consent of the caregiver was also taken. The 
patients' responses were recorded. 

2.2 Inclusion criteria: 
1. A patient with a diagnosis of schizophrenia under 
continuous remission of at least six-month period according 
to DSM IV-TR criteria. 
2. Provision of the consent. 
2.3 Exclusion criteria: 
1. Those patients with co-morbid axis I /II disorder. 
2. The patient having co-existing medical or substance use 
disorder other than nicotine. 
2.4 Instruments for the study 
A semi structured interview developed in an earlier study.[13] 
This instrument has been used on over 1000 patient in four 
cities, as a part of the Indian initiative of the world psychiatric 
program to reduce the stigma and discrimination because of 
schizophrenia. It consists of two parts: first part of the scale 
elicits the socio-demographic information of the respondents 
while second part of the scale measures stigma and 
discrimination experiences including nature of stigma 
experiences, attitude of relatives, friends and caregiver, 
source of stigma, consequences of stigma, patient’s view 
how stigma could be reduced and to what level, comparison 
of severity of mental illness to other medical illness bringing 
disability. The verbatim regarding patient’s stigma 
experience in areas like personal, family, social, occupational 
and in marital life also were recorded. 
2.5 Statistical analysis 
Both quantitative and qualitative analysis were done using 
computer. The data from urban and rural areas were 
compared to find out any difference. Quantitative data was 
analyzed by t-test and chi-square test. The narratives were 
read to identify the themes of stigma. For natural and 
objective analyses, the data were coded manually into 
constructs that emphasized stigmatizing experiences in 
various spheres of patient’s life. 
 
RESULTS___________________________  
3.1 Socio-demographic characteristics:  
The table 1 shows socio-demographic characters of the 
sample (N=150). 

As shown in Table 1, majority of the patients were male 
(64%), Hindu by religion (86.6%), of age range 21-30 years 
(42%), married (49.3%), educated up to class 10th (69.3%), 
living in a joint family (52%), unemployed (62%), having 
income under 1000 rupees per month (68%).  
Disease related characteristics: Seventy-nine (52.6%) 
patients (rural=18, urban=61) were having paranoid subtype 
of the disorder. One hundred thirty-six (90.6%) patients 
(rural=36 and urban=100) were having duration of illness 
more than two years. 
 
 

Table: 1 Demographic characteristic 

S. No. Sample 
(N=150) 

Rural 
N=39 (26%) 

Urban 
N=111 (74%) 

1. Religion 
Hindu (130, 86.6%) 
Muslim (17, 11.3%) 
Others (3, 2%) 

 
33 (84.6%) 
05 (12.8%) 
01 (2.5%) 

 
96 (86.5%) 
12 (10.8%) 
03 (2.7%) 

2. Gender 
Male (96, 64%) 
Female (54, 36%) 

 
23 (59%) 
16 (41%) 

 
73 (65.8%) 
38 (34.2%) 

3. Age (years) 
21-30 (63, 42%) 
31-40(42, 28%) 
41-50 (28, 18.6%) 
>50 (17, 11.3%) 

 
20 (51.2%) 
08 (20.5%) 
09 (23.0%) 
02 (5.1%) 

 
39 (35.1%) 
34 (30.6%) 
19 (17.2%) 
15 (13.5%) 

4. Marital status 
Married (74, 49.3%) 
Unmarried (39, 26%) 
Divorced (19, 12.6%) 
Other (18, 12%) 

 
18 (46.1%) 
09 (23.1%) 
03 (7.7%) 

09 (23.1%) 

 
56 (50.4%) 
30 (27.0%) 
16 (14.4%) 
09 (8.1%) 

5. Education 
Illiterate (18, 12%) 
Up to class X (104, 
69.3%) 
Higher (28, 18.6%) 

 
06 (15.4%) 
24 (61.5%) 
09 (23.0%) 

 
12 (10.8%) 
80 (72.1%) 
19 (17.2%) 

6. Family type 
Nuclear (68, 45.3%) 
Joint (78, 52%) 
Other (4, 2.6%) 

 
14 (35.89%) 
24 (61.5%) 
01 (2.5%) 

 
54 (48.6%) 
54 (48.6%) 
03 (2.7%) 

7. Employment 
Employed (57, 38%) 
Unemployed (93, 
62%) 

 
08 (20.5%) 
31 (79.5%) 

 
49 (44.1%) 
62 (55.8%) 

8. Income (rupees per 
month) 
<1000 (102, 68%) 
>1000 (48, 32%) 

 
31 (79.5%) 
08 (20.5%) 

 
71 (64%) 

40 (36.0%) 
 

Table 2 shows various stigma variables experienced by the 
patients. 
 
Table 2: Common stigma experienced by patients 

Variable Rural 
N, (%) 

Urban 
N, (%) Chi square 

Society treats 
differently 27(69.2%) 60 (54.0%) X2=2.73, df=1, p=0.09 

Ridiculing by others 29(74.4) 67(60.4) X2=2.45, df=1, p=0.11 

Offensive 
comments 30(76.9) 62(55.9) X2=5.40, df=1, p=0.02 

Hide from relatives 26(56.7) 57(51.3) X2=2.74, df=1, p=0.09 

Difficulty in getting 
marriage proposal 09(23.1) 36(32.4) X2=1.20, df=1, p=0.27 

 
Table 3 shows various consequences of the stigma and 
discrimination experienced by the patients. Other findings of 
the study were as mentioned here. The most common 
reported source of stigma was attribution of supernatural 
cause in rural patients (41%) while in urban patients it was 
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not being able to work due to illness (39.6%). Avoidance was 
the most common attitude of relatives towards patients in 
both regions (51.2% rural, 41.4% urban). 
 

Table 3: Consequences of the stigma and discrimination 
Variable Rural 

N, (%) 
Urban 
N, (%) Chi square 

Avoid disclosing the 
mental illness histories 

in jobs/application 
03 (7.69%) 21 (18.92%) X2=2.71, df=1, p 

=0.100 

Social exploitation 25 (64.10%) 40(36.04%) X2=9.26, df=1, 
p=0.002 

Not fully accepted in 
the family 29 (74.36%) 61 (54.95%) X2=4.53, DF=1, 

p=0.03 

Pushed into 
unacceptable social 

situation 
11 (28.2%) 15 (13.5%) X2=4.35, DF=1, 

p=0.04 

Sexual harassment 14 (35.9%) 20 (18.0%) X2=5.26, DF=1, 
p=0.02 

Living alone 24 (61.5%) 80 (72.1%) X2=1.5, DF=1, 
p=0.22 

 
Friends and relative either stopped visiting at all or visited 
less frequently in rural patients (43.5%), while 42.3% urban 
patients reported that friends and relatives stopped visiting at 
all. In rural area, patients attributed their illness to faulty 
biological functioning (33.3%) while in urban area patients 
accepted that they are mentally ill (45.0%). Mental illness was 
reported as most disabling illness by 71.7% rural and 54.0% 
urban patients. Forty one percent rural patients while 34.2% 
urban patients reported that stigma can be partially cured. 
Involvement in advocacy activities was reported to be an 
effective strategy to reduce stigma by 64.2% rural and 55.8% 
urban patients. Most of the patients (94.8% rural and 77.4% 
urban) reported that concealing or selective disclosure of the 
illness is not an effective strategy to reduce stigma. 
Increasing awareness of the mental illnesses was reported to 
be an effective way to reduce stigma (69.2% rural, 65.7% 
urban). 
Common stigmatizing verbatim reported by the patients: 
I. Common stigmatizing verbatim reported by rural patients: 
- “In the society, nobody enquires about me. Nobody loves 
me. Nobody even looks at me. They call me ‘mad’, and laugh 
at me. They don’t even invite me at their home on festivals. 
Due to my illness, my marriage is not getting fixed.” 
-“In my village when houses were repaired, everybody got 
the letter but they didn’t provide the same for met. Nobody 
wants to come and meet me. Today I have a broken house 
to stay pending repair work. I asked for help from my friends 
and relatives but nobody comes forward. Every times during 
rain, water comes into my house no body helps me.” 
II. Common stigmatizing verbatim reported by urban patients: 
- “When I fell ill, everyone in my house kept nagging me all 
day. They didn’t give me food. They used to beat me and 
threw me out of house, when I went to my mother’s place, 
there also people used to nag me. In the beginning, my 
husband was cooperative, but now he doesn’t talk to me 
much and does not maintain sexual relationship with me.” 
- “Neighbors don’t talk to me. When I go to collect water in 
the morning, they keep on pushing me, they throw my 
vessels away. They abuse me and also hit me. My house 
owner keeps on telling me and my family members to vacant 
the house.” 
Consequences of Stigma 
I. Experiences related to personal area: 
- “I was bright  in  study  prior  to  the  illness, but I quitted my  

study as I failed in 10th. My memory power went down. My 
writing is also getting bad. I can’t work at my home as I get 
tremor at my hand. I am unmarried yet, few relative come for 
my younger sister but when they knew about my illness, they 
went away.” 
II. Experiences related to Occupational area: 
- “At my work place, people call me “mad”. My boss gets 
angry on me every day and says that my head is empty. He 
always says me that they will sack me. At lunch hour I am not 
allowed to have lunch while everybody else is going for lunch. 
I get half the salary others get.” 
III. Experiences of stigma and discrimination in Social life: 
- “I have one house with 2 BHK in Ahmedabad. When some 
relatives come to the city, though they stay at my house but 
nobody of them takes lunch or drinks water at my house. 
They stay only up to next morning and leave afterwards. 
Neighbors don’t talk to me. They said me that I am mad. They 
give me work always without giving me any money, and upon 
asking, they refuse for the money.” 
- “Before illness, I was living in rented house. I was an 
inspector in IT department. People used to meet me and 
respect me, but when owner of the house knew about my 
illness, he asked me to vacate his house. Today I am living 
in small house alone. People avoid me.” 
IV. Experiences related to marital life: 
- “Because of illness I am not able to work in my land. My 
land remains uncultivated. My desire for sex has come to an 
end. My penis is not erectile any more. Due to this, my wife 
left me and went to her parents place. Today she has got 
married to another person.”  
- “I was married in great pomp. My mental illness started at 
my in laws place. Initially they used to beat me a lot, they took 
me to a faith healer, after that they left me to my mother’s 
place. My mother tried for many attempts one after another 
for my marriage. Every time, as my wife knew about my 
illness, she divorced me.” 
V. Experiences of stigma and discrimination in Family: 
- “I had to hide my illness because mine and my sister's 
marriage were at stake. I got married in far Village, but when 
knew about my illness, they sent back me to my maternal 
home. I was pregnant at that time. After delivery, they called 
me back but when I was breast feeding my baby, my mother 
in law took my baby away and told, "You are mental and the 
child will also become mental if you breast feed the baby." 
- “Nobody takes care of me at home even if I am ill and I need 
medication regarding this. When I told my brother and father 
about this, so they became angry on me and said you are 
mad, go wherever you want to, we do not have time for you” 
VI. Impact of illness on General Life 
a. Hiding of illness: 
- “I have to stay in my house all day hiding my illness. 
Whenever I come at the window, my mother gets angry on 
me and directs me to go inside. She tells me that if people 
will know about my illness then nobody will marry me and my 
sister.” 
b. Decrease in Work efficiency and cognitive function: 
- “Welding was my profession earlier but today I cannot 
concentrate on my work properly. I have been injured also 
because of this.” 
c. Visiting of Friends and Relative: 
- “Since the starting of my illness, people are scared of me 
and they don’t come near me. I had to live alone at home.” 
d. People’s reaction after knowing their illness: 
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- “If any one comes from my family, they talk only one thing, 
to take medicine but nobody talks to me more than this. I 
have to live alone.” 
e. Most Disabling Illness: 
- “Mental health problems should not occur. It becomes 
difficult to work. I am feeling better till I take medicine but my 
memory is decreasing. Nothing is remembered. I have to take 
pills to sleep in night.” 
 
DISCUSSION________________________ 
The present study was aimed to study stigma and 
discrimination perceived by patients with schizophrenia and, 
its comparison between rural and urban patients. Majority of 
the patients were male, Hindu by religion, of age range 21-
30 years, married, educated up to class 10th, living in a joint 
family, unemployed, having income under 1000 rupees per 
month. Findings of present study revealed that patients from 
rural background had more often stigmatizing and 
discriminating experiences compared to patients from urban 
background.  
In our study, 62% patients were unemployed. Due to 
unemployment and chronic nature of illness, patients are not 
able to do their work as efficient as of their same age group 
in the society, which becomes the main culprit associated to 
creation of stigma. Stigmatization in the workplace and the 
related denial of access to job are the most important 
experiences of social exclusion. These experiences are 
recognized as the main factors producing and maintaining a 
high rate of unemployment among those with schizophrenia. 
In our study too, 21 (18.9%) urban and 3 (7.6%) rural patients 
reported avoiding disclosure of mental illness histories in 
job/applications. 
In the present study, patients from rural background more 
often reported these experiences: society treats differently 
(p=0.09), ridiculing by others (p=0.11), offensive comments 
(p=0.02),   hiding from relatives (p=0.09). Jadhav S et al also 
reported that rural Indians show significantly higher stigma 
scores.[14] Similar to our study an Indian study by Loganathan 
S et al reported that rural respondents experience more 
ridicule, shame, and discrimination but they reported that 
urban respondents feel the need to hide their illness.[15] Fear 
of rejection may be a need to hide their illness from others 
particularly in rural areas. In our study, more urban patients 
reported difficulty in getting married compared to rural 
patients (p=0.1). Weiss et al,[16] studying psychiatric stigma 
across cultures, pointed out that “in Bangalore the main 
concerns the sample had, were related to lowering their own 
chance of entering a good marriage and decreasing the 
chance of one of their relatives”. Disclosing the diagnosis of 
schizophrenia becomes stigmatizing due to fear of being 
ridiculed, discriminated, leading to loss of job or not being 
able to get a job, and difficulty in getting married for the 
patient as well as family members. So, family members 
handle with it by hiding the diagnosis or not disclosing the 
presence of illness.  
In our study, more rural patients reported social exploitation 
(p=0.002), not fully accepted in the family (p=0.03), pushed 
into unacceptable social situation (p=0.04), and sexual 
harassment (p=0.02) as a consequence of stigma and 
discrimination compared to urban patients. Jadhav et al also 
found that rural Indians showed a more stigmatizing attitude 
towards severe mental illness. Their study also showed 
greater stigma and a punitive attitude amongst rural Indians 
as compared to urban Indians. 

In our study, rural patients reported attribution of supernatural 
cause as the most common source of stigma.  Studies 
support this finding that in rural areas, the frequent 
association of mental illness with malevolent spiritual forces 
induces many families with a member with mental illness to 
seek help from shamans.[17,18] In rural areas, lack of adequate 
education regarding mental illnesses leads to such beliefs. 
Jadhav et al also concluded that urban Indians have a more 
liberal and tolerant attitude but were also more excluding of 
those with mental illness at work.[14] In our study too, not 
being able to work due to illness was the most common 
reported source of stigma in urban patients (39.6%). 
In our study, rural patients reported rejecting attitude of 
peoples around while urban patients reported nagging and 
uncooperative attitude of the family members and society. 
Stigma led to painful experiences related to patient’s 
personal and occupational area, social life, marital and family 
life. Fact of hiding the diagnosis of schizophrenia was also 
reported by the patients. Resulted decrease in cognitive 
functioning and impaired work efficiency also was reported 
by the subjects. The extent of the discrimination due to the 
illness resulted in stopped or less frequent visiting of the 
friends and relatives to the patients. The people around made 
either limited or no communication with the patients. Patients 
reported schizophrenia as the most disabling illness of all the 
illnesses.  
Lack of correct knowledge is the variable associated with 
more stigma responses. Setting up programs directed 
towards modifying the attitudes of employers, as well as 
greater attention to the employment-related training of social 
workers could constitute useful instruments to improve labor 
market access for people with schizophrenia. These 
programs should help convincing employers that people with 
schizophrenia are highly motivated and can provide 
important contributions. At the same time, people with 
schizophrenia might need specific support in re-entering the 
labor market, such as Individual Placement and Support 
(ISP) Programs [19, 20]. Better integration in the labor market 
has been shown to improve clinical outcome[21-23] and reduce 
the risk of hospitalization.[24] 
Stigma and negative public attitudes for a patient with 
schizophrenia is widely prevalent both in rural as well as 
urban areas. Therefore, while patients continue to consider 
stigma as a central obstacle to their integration into the 
community, they themselves contribute to this process by 
accepting public stereotypes as applicable to themselves. As 
a result, majority of them don’t confront negative reaction, 
and lose self-esteem, isolate themselves and get worse. Our 
data from patient verbatim also highlighted that patient focus 
on the stigmatization experiences and on their ideas of the 
cause of stigma; while hardly offering any suggestions for 
anti-stigma intervention. Suggestion of participant mainly 
concerned the improvement of information on mental health 
issues among the public (66.7%). Participant did not seem to 
envisage many opportunities for positive change and found it 
difficult to formulate specific proposal on what could be done 
to improve their situation. Sorting out this difficulty might help 
reducing perceived stigma, discrimination and their 
consequences. Spending more time with a patient, may 
reduce stigmatizing and discriminating attitude presumably 
through the mechanism of exposure induced reduction of 
negative stereotype about the mental illness. Alexander & 
Link concluded that increasing personal contact with 
psychiatric patient could reduce people’s stigmatizing 
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attitudes.[25] Couture & Penn also concluded that both 
retrospective and prospective contact tends to reduce 
stigmatizing views of persons with a mental illness.[26] Our 
findings suggest that people with schizophrenia are not fully 
accepted in the family, especially in rural areas.   This 
suggests that certain factor could be more powerful than 
negative stereotypes in interpersonal stigmatization which 
can be overcome by provision of the scientific knowledge of 
the mental illnesses and re-integration of the patient in the 
community through psychosocial approaches.  
Similar to our findings, Chinese families too, frequently 
concealed the mental illness of their members.[27] Family 
members act as both stigmatizer as well as victim of 
stigmatization themselves.[28] Because of this paradoxical 
role dualism, family members might project their anger 
towards a patient for causing them added suffering. This 
negative affective state, we suspect, could heighten the 
chronic burden of care. Providing adequate non-
pharmacological measures may help family members in such 
circumstances of negative affective state. Provision of 
psychiatric care must move beyond symptoms control to 
diminish intentional as well as subtle forms of stigmatization 
in the patients’ social life. Effective anti-stigma intervention 
should target on improving attitudes and the condition for 
social integration in the community, empowering people with 
schizophrenia to challenge self-stigmatization and 
discrimination behavior towards them. Regarding the work-
related stigma, we believe that a combination of corporate 
education programme, legal measures and advocacy efforts 
are needed. 
 
 

CONCLUSION_______________________ 
Stigma experience is pervasive: it deeply affects the social, 
occupational and emotional wellbeing of patients with 
schizophrenia and should be included in clinical 
management. Higher level of stigma is related to low 
education level, unemployment status. The provision of 
accurate information through trusted community sources and 
open dialogue may help to dispel myths, correct faulty 
assumption and increase the involvement of participation of 
community in dragging out the root source of stigma. Family 
programmes should be started early in an attempt to reduce 
stigma from significant others and to transform the family into 
a long recourse for psychiatric rehabilitation. Effective anti-
stigma intervention should address chiefly two targets: 
improving attitudes and condition for social integration in the 
community and; empowering patients with schizophrenia to 
challenge self-stigmatization and discriminatory behavior 
towards them. 
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Abstract 
Suicide is a word that many people like to avoid. Talking about suicide makes most people cringe and makes them very 
uncomfortable. Suicide affects teenagers and young adults around the globe each year. There are well-documented gender 
differences in adolescent suicidal behavior; death by suicide is more common in males, while nonfatal suicide attempts are 
more common among females. Over the past three decades, researchers have documented the effectiveness of a myriad of 
suicide prevention initiatives. However, there has been insufficient attention to which types of suicide prevention interventions 
are effective in changing attitudes and behaviors for young males and females. The aim of the study was to assess the level of 
Suicide Ideation among male and female patients of depression. The sample of 70 patients suffering from depression were 
selected from the OPD and IPD of Department of Psychiatry, Pacific Institute of Medical Sciences (PIMS), Udaipur on the 
availability basis. Beck Scale for Suicide Ideation (BSS) was administered on the male and female patients suffering from 
depression. The scoring of the tests was done according to the manual. Results showed that female patients suffering from 
depression were found to perceive more suicidal ideation and intent as compared to the male patients suffering from 
depression. It was concluded that intervention strategies must be prepared for the depressive disorder patients along with the 
other treatment strategies. 
 
Keywords: male, female, depression patients, suicide ideation 
 

Introduction 
Suicide is a leading cause of death and a significant mental 
health problem worldwide [1, 2]. Suicide is defined as death 
caused by self-directed injurious behavior with any intent to 
die as a result of the behavior [3]. Adolescence is a period of 
marked risk for suicidality [1]. For youth between the ages of 
10 and 24, suicide is the third leading cause of death, 
significantly superseding the rate for adults aged 35 to 54 [4]. 
Males are more likely to die as a result of suicide: the male-
to-female ratio of death by suicide is four to one in the U.S. 
[1, 2, 4]. 
Suicide attempt is defined as a non-fatal self-directed 
potentially injurious behavior with any intent to die as a 
result of the behavior; a suicide attempt may or may not 
result in injury [3]. In almost all regions of the world, 
nonlethal suicide attempts are more common in females [2]. 
Males are more likely to use more lethal means than 
females, partially accounting for the different pattern for 
suicidedeaths and attempts [1, 5]. Gender differences also 
exist in attitudes about suicide with males tending topossess 
more maladaptive attitudes about suicide than females [6]. 
These patterns are evident across development from 
adolescents to elderly adults [1, 7], yet are generally more 
robust among individuals 15 to 29 years of age [2]. 
Taking into consideration such robust gender differences, 
one might expect that validated approaches to suicide 
prevention would also commonly consider gender 
differences when planning and evaluating the effects of 
interventions. Unfortunately, there has been insufficient 
attention to individual differences in risk for suicidality and 
intervention response [8]. Prominent reviews of suicide 

prevention literature have rarely focused on the role of 
gender [5, 9]. Recently, this oversight has been identified by 
Klimes-Dougan, Klingbeil, and Meller [10], who called for 
further inquiry into the issue of gender differences in suicide 
prevention programming. 
 
Review of literature 
Perhaps the strongest evidence of gender differences in 
response to curricula was reported in the work of Shaffer et 
al. [11]. A pretest-posttest design was used to evaluate a 
suicide prevention program in four high schools. The 
program consisted of a mixture of teacher instruction and 
discussion. Few positive effects of the program were found. 
Having participated in the intervention, male suicide 
attempters were significantly more likely to feel that the 
program “will make it harder to deal with my friends’ 

problems,” and were significantly more likely to “know 

someone who was upset a lot by the program.” More males 

than females who had attempted suicide and more male non-
attempters found the programs boring. Attempters exposed 
to the program were less likely to recommend the 
presentation of the program to other students and were more 
likely to agree that talking about suicide “makes some kids 

more likely to try to kill themselves.” These results were 

highly controversial, leading some to question the utility of 
curriculum programs. 
Within a college student sample, Garlowet al. [12] assessed 
the results of the American Foundation for Suicide 
Prevention College Screening Project at Emory University. 
A nine-item depression module measured suicidal ideation, 
past suicidal attempts, episodes of deliberate self-harm, and 
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symptoms of distress. Although more females (n = 519) 
than males (n = 205) volunteered to participate in this study, 
a larger proportion of male respondents (14.6%) were 
willing to report suicidal ideation than females (9.83%). The 
authors hypothesized that the emphasis of depression in the 
screen may have caused the female-rich sample and 
suggested that an emphasis on anger or stress may have 
been more successful in attracting male participants [12]. 
A study by Miller, Coombs, Leeper, and Barton [13] 
compared several central city counties in the United States 
in a) suicide mortality rates, and b) presence and frequency 
of suicide prevention centers, crisis centers, and mental 
health facilities. Using data from the National Center for 
Health Statistics, the authors focused on regions that had 
recently initiated prevention centers versus counties in 
which the number of centers remained the same. They found 
that the implementation of suicide prevention centers 
favorably impacted and minimized suicide rates in white 
females younger than twenty-four years of age, the most 
frequent callers to crisis centers. Counties in which the 
number of centers remained stagnant housed increased 
mortality rates for both males and females [13]. 
 
Methodology 
Objectives 
The objective of the present research work was to assess the 
level of Suicide Ideation among male and female patients of 
depression. 
 
Hypothesis 
There will be a significant difference between the level of 
Suicide Ideation among male and female patients of 
depression. 
 
Variables 
 Male patients of depression 
 Female patients of depression 
 Suicide Ideation 
 
Sample 
The sample of 70 patients suffering from depression were 
selected from the OPD and IPD of Department of 
Psychiatry, Pacific Institute of Medical Sciences (PIMS), 
Udaipur on the availability basis. The sampling technique 
used was purposive sampling and the sample was randomly 
selected as per the inclusion criteria. 
 
Research Plan 
 

 
 

Inclusion Criteria 
The sample was further limited to - 
1. Patients of the age range of 20-40 years were taken. 

2. Patients with 1- 3 years of duration of illness were 
included. 

3. The locale of the study was Udaipur city of the State of 
Rajasthan. 

4. Informed consent. 
 
Exclusion criteria 
1. Patients having the treatment history of less than 1 month. 
2. Uncooperative patients were excluded. 
3. Patients having any other comorbid mental or physical 
illness were excluded. 
 
Tools Employed  
 Beck Scale for Suicide Ideation (BSS) [14] 
 
Procedure 
After deciding the research plan, design and sample, rapport 
was established amongst the patients. Tests were 
administered on the male and female patients on the basis of 
the study. Beck Scale for Suicide Ideation (BSS) was 
administered on the male and female patients suffering from 
depression. The scoring of the tests was done according to 
the manual. Results and interpretations were carried out 
according to the data obtained after statistical analysis.  
 
Controls 
1. In order to manage the bias due to order of the items of 

the scale, the scale was administered in the random 
order. 

2. To control the extraneous variables all, the testing work 
was done by the investigator himself. 

3. The confidentiality of the results was assured. 
 
Statistical Analysis 
For analyzing the data for assessing the suicide ideation of 
male and female patients suffering from depression, 
Frequency, Percentage and other descriptive statistics were 
used. 
 
Results and Discussion 
The purpose of the study was to assess the level of suicide 
ideation among male and female patients of depression. The 
sample of 70 patients suffering from depression were 
selected from the OPD and IPD of Department of 
Psychiatry, Pacific Institute of Medical Sciences (PIMS), 
Udaipur on the availability basis. The sampling technique 
used was purposive sampling and the sample was randomly 
selected as per the inclusion criteria. The Becks Suicide 
Ideation Scale was administered over these patients to 
basically assess the impact of depression and gender on the 
frequency of the occurrence of suicidal thoughts. The results 
obtained were tabulated and the interpretation was drawn as 
follows- 
Table 1 highlights the number of respondents taken into the 
study, it may be seen that total 70 patients were selected 
from the IPD and OPD where 35 were female and 35 were 
male. When male patients were taken into account, 20 male 
patients and 20 female patients were included under the age 
group of between 20-30 years and 15male patients and 15 
female patients were in the age groups of 30-40 years. When 
the duration of illness was considered, out of the 35 male 
and 35 female patients suffering from depression, 10 male 
and female patients out of them were having the duration of 
illness of 1-2 years whereas 25 of the male and female 
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patients suffering from depression were between the 
duration of illness of 2-3 years.  
After the administration of BSS, the results were quite 
significant. The data was tabulated in table 2 where it may 
be clearly observed that patients perceive a great deal of 
problems and feel sad, hopeless and worthless. This 
pressure overpowers their mind to a lot of extent which 
makes them feel like nothing can support them, they have 
no future and the only was left now is to quit. 
 

Table 1: Showing sample distribution of patients suffering from 
depression. 

 

S. No. Category 
Gender Total 

Male (N=35) Female (N=35)  
Freq % Freq %  

1. Age (20-. yrs) 20 28.5% 20 28.5% 40 
2. Age (30-40 yrs) 15 21.4% 15 21.4% 30 
3. DOI (1-2yr) 10 14.2% 10 14.2% 20 
4. DOI (2-3yr) 25 35.7% 25 35.7% 50 

 
Table 2: Indicating percentage of depressive patients suffering 

from high, medium and low level of suicide intent. 
 

Class BSIS 
 Category Frequency Percentage 

Male 
High 9 25.7% 

MEDIUM 15 42.8% 
LOW 11 31.4% 

 Category Frequency Percentage 

Female 
HIGH 14 40% 

MEDIUM 12 34.2% 
LOW 9 25.7% 

 
As seen from the table, majority of the male patients 
perceived medium (42.8%) and low (31.4%) level of suicide 
ideation. It was seen that 25.7% of the male depression 
patients had high level of suicide ideation. The results 
indicated that male patients suffering from depression do 
perceive suicide ideation. 
When level of suicide ideation of female patients suffering 
from depression was examined, it was found that 40% had 
high and 34.2% perceived medium level of suicide ideation. 
Only 25.7% of the female patients were seem to have low 
level of perception towards suicide intent. The Results 
clearly indicate that 68.5% of the total male patients 
perceived suicidal thoughts during depression and 74.2% of 
the female patients suffering from depression were found to 
have high and medium level of suicide ideation in their 
lives. The data obtained do indicate that female patients 
perceive more suicidal thoughts in comparison to male 
patients. More female patients were seeming to have high 
level of suicide ideation as compared to male patients. 
Similar study was conducted by Li et al., (2019) [15] where it 
was found that Major depressive disorder (MDD) is 
associated with high risk of suicide. Conventional 
neuroimaging works showed abnormalities of static brain 
activity and connectivity in MDD with suicidal ideation 
(SI). However, little is known regarding alterations of brain 
dynamics. More broadly, it remains unclear whether 
temporal dynamics of the brain activity could predict the 
prognosis of SI. The study suggested that alterations of 
temporal variability in regions involved in executive and 
emotional processing are associated with SI in MDD 
patients. This novel predictive model using the dynamics of 

intrinsic brain activity could be useful in developing 
neuromarkers for clinical applications [15]. 
Thus, it may be said that along with the treatment for 
depression, the patients should also be given some 
intervention to reduce the occurrence of suicidal thoughts 
among the patients. proper counselling, guidance and 
treatment for both depression and eliminating any self-harm 
behavior may be given to the patients to decrease the 
incident of suicide. 
 
Conclusions 
It may be concluded by the results obtained that people in 
the India, are facing a lot of pressure from their external 
surroundings for performing well. This pressure is 
becoming one of the major factors in discouraging the 
person and increasing hopelessness which leads to increase 
in the level of suicide intent. Thus, major steps should be 
taken against changing the perception of the public. 
 
Implications 
Based on the above discussion, many strategies and 
directions may be advised for future researches in this area 
such as: - 
1. Further studies are needed with larger sample size and 

deeper evaluation to generalize the result. 
2. Some other variables may be included to achieve better 

information on the topic. 
3. Further interventions and follow ups may be given to 

such students and feedback may be taken. 
4. Training may be provided to these students on the 

certain technique of stress management and medication 
which insure longevity and would enhance quality of 
life. 

5. Counseling strategies may be offered for enhancing 
physical, mental, emotional and cognitive state of these 
patients. 

 
References 
1. Kann, L, et al. Youth Risk Behavior Surveillance— 

United States, 2013; Centers for Disease Control and 
Prevention (CDC): Atlanta, GA, USA, 2014. 

2. World Health Organization (WHO). Preventing 
Suicide: A Global Imperative; WHO: 
Geneva,Switzerland, 2014. 

3. Crosby AE, Ortega L, Melanson, C. Self-directed 
Violence Surveillance: Uniform Definitions and 
Recommended Data Elements, Version 1.0; Centers for 
Disease Control and Prevention (CDC), National 
Center for Injury Prevention and Control: Atlanta, GA, 
USA, 2011. 

4. Parks SE, Johnson L, McDaniel DD, Gladden M. 
Surveillance for Violent Deaths National Violent Death 
Reporting System, 16 States, 2010; Centers for Disease 
Control andPrevention (CDC), National Center for 
Injury Prevention and Control: Atlanta, GA, USA, 
2014. 

5. Gould MS, Kramer RA. Youth suicide prevention. 
Suicide Life Threat. Behav. 2001; 31:6–31. 

6. Gould Ms, et al. Teenagers’ attitudes about coping 
strategies and help-seeking behavior for suicidality. J. 
Am. Acad. Child Adolesc. Psychiatry. 2004; 43:1124–

1133. 



International Journal of Medical and Health Research 

15 

7. Sullivan E, et al. Suicide Among Adults Aged35–64 
Years—United States, 1999–2010; Centers for Disease 
Control and Prevention: Atlanta, GA, USA, 2013. 

8. Weisz, J.R.; Sandler, I.N.; Durlak, J.A.; Anton, B.S. 
Promoting and protecting youth mental health through 
evidence-based prevention and treatment. Am. Psychol. 
2005; 60:628–648. 

9. Mann JJ, et al. Suicide prevention strategies: A 
systematic review. JAMA. 2005; 294:2064–2074. 

10. Klimes Dougan B, Klingbeil D, Meller S. The impact 
of universal suicide programs on youths’ help-seeking 
attitudes and behaviors. Crisis 2013; 34:82–97. 

11. Shaffer D, et al. The Columbia suicidescreen: Validity 
and reliability of a screen for youth suicide and 
depression. J. Am. Acad. Child Adolesc. Psychiatry 
2004; 43:71–79. 

12. Garlow SJ, et al. Depression, desperation, and suicidal 
ideation in college students: Results from the American 
Foundation for Suicide Prevention College Screening 
Project at Emory University. Depress. Anxiety 2008; 
25:482–488. 

13. Miller HL, et al. An analysis of the effects of 
suicideprevention facilities on suicide prevention rates 
in the United States. Am. J. Public Health. 1984; 
74:340–343. 

14. Beck, AT. Beck Scale for Suicide Ideation (BSS). 
Pearson Publications: New York, 1991. 

15. Li J, et al. More than just statics: temporal dynamics of 
intrinsic brain activity predicts the suicidal ideation in 
depressed patients. Psychological Medicine. 2019; 
49(5):852-860.  



International Journal of Health and Clinical Research, 2020;3(3):72-75                 e-ISSN: 2590-3241, p-ISSN: 2590-325X 
 
____________________________________________________________________________________________________________________________________________  

 ____________________________________________________________________________________________________________________________________________ 
Aswal et al              International Journal of Health and Clinical Research, 2020; 3(3):72-75 
www.ijhcr.com      
     72 
 

Original Research Article 
Examining the role of Duration of illness on the level of mental disability 

in Obsessive Compulsive Disorder 
Siddharth Aswal1, Vinod Kumar Aswal2, Aviral Verma3 

 
1Associate Professor, Department of Psychiatry, Pacific Institute of Medical Sciences (PIMS), Udaipur, 

Rajasthan, India 
2Consultant Physician, Fortis Hospital, Bikaner, Rajasthan, India 

3Assistant Professor, Department of ENT, S.P. Medical College and Associated PBM Hospital, Bikaner, 
Rajasthan, India 

 
Received: 20-04-2020 / Revised: 28-05-2020 / Accepted: 14-06-2020 

 
Abstract 
 
Recent literature considers duration of illness (DI) and duration of untreatedillness (DUI) as important factors 
influencing outcome in many psychiatric conditions. The aimof the present article is to analyze the relationship 
between DI and DUI, and pharmacologicalresponse in the different psychiatric disorders with particular emphasis on 
neurodegenerativeaspects. An updated review of the current literature was conducted through PubMed in orderto 
compare different studies focused on DI and DUI, and treatment response in major psychosesand in 
depressive/anxiety disorders. A significant body of evidence shows that a prolongedDI and DUI is associated with 
brain abnormalities and poor treatment response, particularly inschizophrenia. Nevertheless, an increasing number 
of studies point toward a similar conclusionin mood and anxiety disorders as well, even though fewer studies have 
been published in thisfield. The present study was undertaken to assess and compare the disability in patients with 
obsessive compulsive disorder (OCD) using Indian Disability Evaluation Assessment Scale (IDEAS). Results 
indicated Significant disabilityin work and global score was seen in patients of obsessive-compulsive disorder with 
duration of illness >5 yr. it was concluded that these illnesses affect all areas of daily functioning leading to 
greaterdisability, and thus increasing the burden on the family, pose greater challenge for therehabilitation of 
patients and their inclusion in the mainstream of the family and society. Furtherstudies on a larger sample need to be 
done to confirm the finding. 
Keywords: obsessive-compulsive disorder, Indian Disability Evaluation Assessment Scale, duration of illness, 
disability. 
This is an Open Access article that uses a fund-ing model which does not charge readers or their institutions for access and distributed under the 
terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access Initiative 
(http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly credited. 

Introduction 
 
Disability associated with psychiatric disorders is 
considered an important public health problem in 
developing countries like India [1]. Disability due to 
psychiatric illness refers to dysfunction or inadequate 
performance in specific activities of daily living which 
are normally expected from a person according to his 
age, sex and societal role [2].  
__________________ 
*Correspondence  
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About one-third of patients having Major Depressive 
Disorder (MDD) and Bipolar Affective Disorder 
(BPAD) have a severe disability. Self-care and work 
were the dysfunctional areas in MDD while BPAD 
affected all areas of functioning [3,4]. 
 
Non-psychotic disorders such as OCD also run a 
chronic course and can cause disability. It is reported 
that about 16-17% OCD and anxiety disorders result in 
significant disability [3]. However, Olfson et al., did 
not observe any significant disability in OCD [5]. OCD 
is the only non-psychotic illness for which the 
government of India sanctions disability benefits. 
Effective treatment and the issue of monetary benefit 
for the disabled by the government assume importance 

mailto:vardaanhospital2013@gmail.com
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in this context. In this background, it is important to 
assess the extent of disability in OCD. 
 
Obsessive Compulsive Disorder (OCD) is 
characterized by recurrent obsessions or compulsions 
that are severe enough to be time-consuming or cause 
marked distress or significant impairment and is given 
disability benefits as per the existing Indian disability 
act. 
 
Psychiatric disorders are one of the most common and 
prevalent illnesses that widely affect world population 
accounting for nearly 31 per cent of world’s disability. 

Five of the 10 leading causes of disability worldwide 
are in the category of mental disorders: major 
depression, alcohol use, bipolar affective disorder, 
schizophrenia and obsessive-compulsive disorder[6]. 
Psychiatric illnesses like schizophrenia, bipolar 
affective disorder and obsessive-compulsive disorder, 
impact negatively on the academic, occupational, 
social and family functioning of the patients. 
 
It has been demonstrated that in the patients of mood 
and anxiety disorders, residual disability and poor 
quality of life continue even after completion of 
symptom-linked treatment[7,8]. There is amelioration 
of symptoms with pharmacotherapy, but social 
functioning and quality of life improve only with 
concerted efforts at rehabilitation that take longer 
intervals of time[9]. 
 
There is limited available literature which assessed 
disability among non-psychotic illnesses in Indian 
setup. However, there are some community-based 
studies to assess mental disability in mental disorders 
[10]. Hence, the present study was planned to assess 
disability in OCD. 

Methodology 
 
Patients attending outpatient section of Department of 
Psychiatry, Pacific Institute of Medical Sciences, 
Udaipur, Rajasthan, India, were screened to include in 
this cross-sectional study. Those diagnosedto be 
suffering from schizophrenia and obsessive compulsive 
disorder by ICD-10 DCR [11], with duration of illness 
of minimum two years without any exacerbation or 
hospitalization, and accompanied with a primary care 
giver were assessed further.All patients with co-morbid 
medical andpsychiatric illness, likely to contribute in 
disability,were excluded. Informed consent was taken 
from theprimary care giver. The target was to include 
about 30 consecutive patients for each illness. IDEAS 
wasapplied in all the patients who fulfilled the 
selection criteria to measure the disability. 
 
A total of 27 patients of (27 with obsessive-compulsive 
disorder) wereincluded in this study. Of the 30 patients 
of obsessive compulsive disorder initially included, 3 
patients were excluded as they were found to have 
conditions likely to cause disability per se (one had a 
seizure disorder, another had a history of intermittent 
excessive alcohol abuse, and the third one developed 
severe anxiety symptoms). 
 
Results and Discussion 
 
Many patients with OCD were from urban background 
in our study. The poor representation of rural 
population may be due to the inability to understand 
this being an illness. It has been shown that obsessive-
compulsive disorder produces a significant impact on 
daily living. [12,13] 
 

Table 1: Socio-demographic characteristics of patients with obsessive-compulsive disorder 
 

Category Sub-divisions OCD No.  Percentage (Round 
off) 

Age groups  16-30 14  52 
31-45 11 41 
46-50 2 7 

Gender Male 15 56 
Female 12 44 

Domicile Urban 18 67 
Rural 9 33 

Religion Hindu 21 78 
 Muslim 6 22 
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Table 2: Assessment on various items of IDEAS in patients of obsessive-compulsive disorder between 
duration of illness 2-5 yr and >5 yr 

 
Duration of 
illness 

Self-care Interpersonal 
Activities 

Communication 
and Understanding 

Work Global 
Disability score 

2-5 years (N=8) 0.2 ± 0.1 0.63 ± 0.52 0.75 ± 0.89 0.50 ± 0.53 3.13 ± 0.83 
>5 years (N=19) 0.58 ± 0.96 1.16 ± 0.9 1.52 ± 1.02 1.79 ± 1.18* 7.95 ± 3.34** 

Values are mean ± SD 
P*<0.01, **<0.001 compared to those with OCD (2-5 year duration) 
 
 
In our study, there was more work impairment in 
patients with OCD with duration of illness more than 5 
years than in patients with duration of illness between 
2-5 year; this however, needs confirmation in a larger 
sample. The factors responsible for deterioration inthe 
working ability of patients with obsessive compulsive 
disorder need to be explored in further studies. The 
disability produced in areas of self-care, interpersonal 
activities and communication and understanding 
remained stable over the time. Koran et. al[14]reported 
that 22 per cent of OCD patients were unemployed, 
however, Khanna et. al [15]did not substantiate the 
same findings. Notably these twostudies did not 
include the patients with duration ofillness more than 2 
yr. 
 
Other workers [17,18]also reported that patients with 
OCD had greater disruption on their careers and 
relationships with family and friends. However, in 
these studies [16-18], no attempt was made to match 
the patients on the basis of duration of illness. 
 
It appears that the instrument IDEAS is sensitive 
enough to pick up disability even at mild severity of 
illness. However, results of our study should be 
interpreted with caution. This was a cross-sectional 
small sample study, based on exclusively hospital-
based outpatient sample, and therefore, is not likely to 
be representative sample of patients in community. 
Moreover, the premorbid assessment using 
standardized instruments was not carried out. The 
relationship between disability and socio-demographic 
variables like family structure, family income etc., 
needs to be evaluated in further studies. 
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INTRODUCTION 
Worldwide prevalence rates of psoriasis range from 0.6 to 

4.8%.
1, 2

The disease tends to have a bimodal distribution 

of onsetwith major peak occurring at age of 20

and later a smaller peak occurring at age of 50
4
Two sub-populations of patients of psoriasis, early onset 

and late onset type, with distinct clinical and immuno

genetic characteristics have been identified
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Worldwide prevalence rates of psoriasis range from 0.6 to 
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of onsetwith major peak occurring at age of 20-30 years, 

occurring at age of 50-60 years.
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MATERIALS AND METHODS 
The study was carried out at the Skin outpatient 

department of a regional hospital in Mauritius from 

February 2011 to October 2012. A cross-sectional study 

of consecutive 55 patients of psoriasis of either sex was 

carried out. The permission of the Regional Health 

Director of the Hospital and an informed consent of the 

patient were obtained for the study. A clinicaldiagnosis of 

‘psoriasis vulgaris’ was made, when typical well 

circumscribed, erythematous, scaly, chronic plaques were 

observed on the scalp and the extensors, ‘guttate 

psoriasis’ if there was an abrupt eruption of typical 

psoriatic lesions of papular type, ‘pustular psoriasis’ if 

tiny sterile pustules were found on the surface of a 

psoriatic plaque and ‘psoriatic erythroderma’ if extensive 

erythema and superficial scaling of more than 90% of the 

body surface occurred in a known case of psoriasis.
8, 9 

Patient in remission of skin lesions of psoriasis or guttate 

psoriasis found to be serologically positive for VDRL or 

TPHA test were excluded from the study. The Case study 

method was used to collect the clinical data like age of 

onset, clinical type of psoriasis, the Body sites and the 

TBSA affected, involvement of the nail and the joints and 

presence of co-morbidities like obesity, hypertension, 

diabetes mellitus and cardiovascular diseases. Severity of 

the disease was assessed, by using percentage of the 

TBSA affected due to psoriasis. As per Finlay’s concept 

of ‘Rule of Tens’, area covering more than 10 hand 

prints, indicating BSA more than 10%, was considered as 

severe psoriasis.
10 

All the data was recorded in a 

comprehensive Case Record Form (CRF). The data 

collected was statistically analyzed using SPSS 22 

software (Statistical Package for the Social Sciences). 

The continuous data was described as mean and standard 

deviation. The categorical data was expressed as 

frequencies and percentages. Analysis of categorical data 

was done by chi-square test or Fisher’s Exact test. A p 

value of <0.05 was considered as statistically significant. 

 

RESULT 
Out of 55 patients registered in the study, men accounted 

for 36 (65.5%) and women 19 (34.5%). Male to female 

ratio was approximately 2:1.The age of patient varied 

from 20 to 76 years with mean age being 48.85 years, ± 

SD 13.49. Majority of patients, 51 (92.7%) were of age 

30 years and above; 19 (34.5%) of patients were in their 

sixth decade. Least number of patient, 2 (3.6%) and 4 

(7.3%), were recorded in the two extreme age groups (70-

79 and 20-29 years, respectively). The number of patients 

with family history of psoriasis were 23(41.8%) out of 

which19 (34.7%) patients reported a first degree relative 

with psoriasis, 2 patients had a second degree relative and 

in 2 cases third degree relatives were suffering from 

psoriasis.

 

 
Age of onset in years 

Figure 1: Bimodaldistribution 

 

The age at onset of psoriasis of the skin was12 to70 years; 

mean being 37.7 years ± SD 16.0. Two peaks were 

observed, first during the third decade in 12(21.8%) 

patients, second during the fifth and sixth decades in 

24(43.6%) subjects;27(49.1%) patients had onset of 

psoriasis below 40 years (early onset);28(50.9%) patients 

reported onset of psoriasis ≥ 40 years (late onset). 
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Table 1: Gender distribution, family history and TBSA**in 2 

subtypes ofpsoriasis. 

Variables 

Psoriasis 

p value Early onset 

(n=27) 

Late onset 

(n=28) 

Gender 
Male 14 (51.9%) 22 (78.6%) p = 

0.037* Female 13 (48.1%) 6 (21.4%) 

Family 

History 

Yes 11 (40.7%) 12 (42.9%) 
p = 0.874 

No 16 (59.3%) 16 (57.1%) 

Co-morbidities 
Yes 22 (66.7%) 11 (33.3%) p = 

0.002* No 5 (22.7%) 17 (77.3%) 

TBSA 
<10% 15 (55.6%) 22 (78.6%) 

p = 0.069 
>10% 12 (44.4%) 6 (21.4%) 

*Statistically significant **Total Body Surface Area 
 

Gender distribution in Early onset psoriasisis almost 

equal, butin Late onset psoriasis a male preponderance, 

almost 4: 1, was observed. Co-morbidities were present in 

22/27 (66.7%) of Early onset psoriasis. Total Body 

Surface Area (TBSA) involvement larger than 10% was 

observed inalmost twice the number of patients in Early 

onsetas compared toLate onset psoriasis.Chi-square test 

was performed, and there is statistically significant 

association between gender and co-morbidities 

withsubtype of psoriasis; but no significant association 

was found between family history and disease severity 

(BSA). Late onset psoriasis was found more in male 

patients. Nail psoriasis was more common in Late onset 

psoriasis, 19 (67.9%) patients as compared to 14 (51.9%) 

patients in Early age onsetpsoriasis. In contrast, Joint 

involvementwas more frequent in patients of Early age 

onset, 9 (29.6%) as compared to Late onset psoriasis5 

(14.3%) patients.Differences between the two groups 

having nail or joint involvement were statistically not 

significant. 

 
Table 2: Nail involvement as per gender and type of psoriasis. 

Variables  Nail involvement p value 

Gender 
Male 26 (78.8%) 

p = 0.000* 
Female 7 (21.2%) 

Psoriasis 
Early onset 14 (42.4%) 

p = 0.298 
Late onset 19 (57.6%) 

*Statistical significance 
Nail involvement was more among male patients, 26 

(78.8%) patients compared to female patients, 7(21.2%). 

Male to female ratio was approximately, 4:1. Proportion 

of male patients with nail involvement was significantly 

more (p < 0.05). No statistical significance was found in 

the Early and Late onset psoriasis patients. 

 

 

 

 

 

Table 3: Joint involvement as per gender, subtype of psoriasis and 

family history. 

Variables  Joint involvement p value 

Gender 
Male 4(28.6%) 

p = 0.085 
Female 10(71.4%) 

Psoriasis 
Early onset 9(64.3%) 

p = 0.254 
Late onset 5(35.7%) 

Family History 
Positive 5(35.7%) 

p = 0.254 
No 9(64.3%) 

 

Joint involvement was predominantly within the female 

population 10(71.4%), compared to males 4(28.6%). 

Male to female ratio was 2:5.On performing the z-test 

(Standard error of difference between two proportions) 

this finding was statistically not significant (p > 

0.05).Majority of patients, 9(64.3%) with joint 

involvement had early age onset disease; From among 

patients with joint involvement 5/14(35.7%) had a 

positive family history of skin psoriasis; but this is not 

statistically significant. 

 
Table 4: Type of joints involvedas pertype of psoriasis and family 

history 

Variable 

Types of joint involved in psoriasis 
 

P value  
Non Axial 

joints 

Axial 

joints 

Psoriasis 

Early 

onset 
6(75.0%) 3(50.0%) 

P = 

0.580 Late 

onset 
2(25.0%) 3(50.0%) 

Family 

History 

Yes 4(50.0%) 1(16.7%) 
P = 0.3 

No 4(50.0%) 5(83.3%) 

 

Non axial joints were mostly involved in Early onset 

psoriasis. Majority of patients 5(83.3%) with axial joints 

involvement did not have a positive family history. 

Associations of axial and non-axial joints to the Early or 

Late onset and family history were not statistically 

significant. 

 

DISCUSSION 
Plaque psoriasis was the predominant clinical type in this 

study. Relation of Early onset and Late onset psoriasis to 

gender,involvement of Total Body Surface Area (TBSA), 

nail and the joints were studied. A bimodal age of onset 

was observed with first peak during 20-30 years and 

second peak between 49-59 years of age was observed 

confirming the observations of Ferrándiz C et al
3
 and 

Henseler T et al.
4 

Early onset psoriasis revealed co-

morbidities in 22/27 (66.7%) which was significant. A 

larger percentage of patients with family history and 

TBSA involvement was seen in almost twice the number 

of patients as compared to the Late onset psoriasis but the 

figures were statistically not significant to confirm similar 

findings of Ferrándiz C et al
3
and Youn JI et al.

11 
In Late 
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onset psoriasis a significant male preponderance, almost 

4: 1, was observed. There was also a significant 

association ofLate onset psoriasis and nail involvement. 

Joint involvement was predominantly in the female with 

more frequent involvement of axial joints. The study 

revealed a bimodal age of distribution of onset of 

psoriasis, higher co-morbidies in the Early onset psoriasis 

and male preponderance with a higher incidence of nail 

involvement in the Late onset psoriasis. 

 

CONCLUSION 
The Early onset psoriasis revealed significantly higher co-

morbidities. The late onset psoriasisshowed a male 

preponderance, frequent nail involvement and psoriatic 

arthritis involving axial joints.The clinical features of 

psoriasis studied confirmed the existence of two clinical 

subtypes of psoriasis however a more extensive study is 

required. 
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Abstract Background: The impact of psoriasis on QOL of the individual may vary considerably depending on various factors 

such as gender, age of onset and the type of disease. 

Objective: Aim was to study the impact

psoriatic patient. Methodology:

hospital in Mauritius. It was a cross sectional stu

The clinical features of psoriasis were correlated to 

was analyzed using SPSS 22 software. 

and 19 (34.5%) women; Association between gender and the PDI score was a statistically significant (p value=0.024). 

Larger percentage of female patients was seen with greater PDI score. PDI was si

= 0.003). The patients with stress had a PDI score > 20. Involvement of the Body surface area less than 10% was 

observed in 37 (67.3%) and >10% BSA in 18 (32.7 %); 16 (83.3%) patients with involvement of Body surfac

>10% had PDI score >20. Psoriatic arthritis was observed in 14/55 (24.5%) patients and 13/14 (92.8%) patients of 

psoriatic arthritis had PDI score > 20. 

severity of the disease, psoriatic arthritis and the total PDI score. The disability due to psoriasis was 

when a larger Body surface area was affected and in cases of joint involvement.
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INTRODUCTION 
Psoriasis is a recurrent and chronic systemic 

inflammatory disease with a wide spectrum of clinical 

patterns of skin, nail and joint involvement.

most prevalent autoimmune disease in the United States, 

affecting approximately 7.5 million, or 2.2%, of the US 

population.
3
 The most common type of psoriasis is 

Psoriasis vulgaris or plaque psoriasis. Symptoms of 
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Psoriasis is a recurrent and chronic systemic 

inflammatory disease with a wide spectrum of clinical 

patterns of skin, nail and joint involvement.
1,2 

It is the 

most prevalent autoimmune disease in the United States, 

affecting approximately 7.5 million, or 2.2%, of the US 

The most common type of psoriasis is 

sis. Symptoms of 

plaque psoriasis include erythematous plaques with 

silvery, micaceous scales. In most cases, the symptoms 

are mild and cover less than 3% of the body. However, 

for a small subset of individuals (8% of psoriasis 

patients), psoriasis can cover over 10% of the skin and is 

classified as severe.
4
 Severe psoriasis can have a major 

impact on quality of life (QOL) of the patient.

of psoriasis on QOL of the individual may vary 

considerably depending on gender, the age, clinical type, 

the severity of the disease and involvement of the joints. 

Psoriasis is reported to have a greater impact on the 

quality of life of patients in the age 18 years

with men subjected to a greater work

compared to women.
5
 QOL was obs

significantly more impaired in the older age group, 

particularly women, in another study.

Symptoms, particularly itching, and severity of the 

disease as indicated by the total Body surface area (BSA) 

are reported to have negative impact on th

Psoriatic arthritis has a marked negative impact on the 
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using the case study method. 

the impact of psoriasis on the Quality of Life of the patient. The data 

al of 55 patients of psoriasis 36 (65.5%) patients were men 

and 19 (34.5%) women; Association between gender and the PDI score was a statistically significant (p value=0.024). 

gnificantly dependent on stress (p value 

= 0.003). The patients with stress had a PDI score > 20. Involvement of the Body surface area less than 10% was 

observed in 37 (67.3%) and >10% BSA in 18 (32.7 %); 16 (83.3%) patients with involvement of Body surface area 

>10% had PDI score >20. Psoriatic arthritis was observed in 14/55 (24.5%) patients and 13/14 (92.8%) patients of 

There was a significant association between the gender, stress, 

ase, psoriatic arthritis and the total PDI score. The disability due to psoriasis was more in females, 
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Bharati Vidyapeeth  Deemed  University Medical 

plaque psoriasis include erythematous plaques with 

silvery, micaceous scales. In most cases, the symptoms 

are mild and cover less than 3% of the body. However, 

for a small subset of individuals (8% of psoriasis 

er over 10% of the skin and is 

Severe psoriasis can have a major 

impact on quality of life (QOL) of the patient. The impact 

of psoriasis on QOL of the individual may vary 

gender, the age, clinical type, 

severity of the disease and involvement of the joints. 

Psoriasis is reported to have a greater impact on the 

quality of life of patients in the age 18 years to 45 years, 

with men subjected to a greater work-related stress as 

QOL was observed to be 

significantly more impaired in the older age group, 

particularly women, in another study.
6
  

Symptoms, particularly itching, and severity of the 

disease as indicated by the total Body surface area (BSA) 

are reported to have negative impact on the QOL.
7
 

Psoriatic arthritis has a marked negative impact on the 
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QOL and is an indication for treatment with 

immunosuppressant and or the Biologicals.
8
 Various co-

morbidities such as obesity, hypertension and 

cardiovascular disease may also influence the QOL of the 

psoriatic.  

The chronic nature and course of the disease contribute to 

a lifelong burden.
9 

Aim was to study various factors of 

the disease determining Quality of Life in psoriasis. 

 

MATERIALS AND METHODS 

It was an exploratory cross sectional study of consecutive 

55 patients of psoriasis in the Skin Outpatient department 

of a regional government hospital in Mauritius. The study 

was carried out using the case study method. A 

permission of the Regional Health Director of the 

Hospital and an informed written consent of patient were 

obtained for the study. Only classical cases of psoriasis 

were included in the study. A clinical diagnosis of 

‘psoriasis vulgaris’ was made when typical, well 

circumscribed, erythematous, scaly, chronic plaques were 

observed on the scalp and the extensors, and that of 

‘guttate psoriasis’ was made when abrupt eruption of 

typical psoriatic lesions of papular type were observed. 

The diagnosis of ‘pustular psoriasis’ was made if tiny 

sterile pustules were found on the surface of a psoriatic 

plaque and with extensive erythema and superficial 

scaling of more than 90% of the body surface in a known 

case of psoriasis the diagnosis of ‘psoriatic erythroderma’ 

was made.
1,2 

Patient of psoriasis who were in remission of 

skin lesions of psoriasis or those found to be serologically 

positive for VDRL or TPHA test were excluded from the 

study. The clinical data such as gender, age, duration of 

the disease, clinical type of psoriasis, the body sites and 

the Body surface area (BSA) affected, involvement of 

joints and presence of co-morbidities like obesity, 

hypertension, diabetes mellitus and cardiovascular 

diseases were recorded in a comprehensive Case Record 

Form (CRF). Severity of psoriasis was assessed by 

percentage of the total BSA affected due to the disease. 

As per Finlay’s concept of ‘Rule of Tens’, area covering 

more than 10 hand prints, indicating BSA more than 10%, 

was considered as severe psoriasis.
10 

A quantitative 

assessment of impact of psoriasis on QOL was done by 

the Psoriasis Disability Index (PDI) Questionnaire of A Y 

Finlay designed 30 years ago.
11 

Since its introduction the 

PDI has been used widely as a tool for assessment of 

quality of life in psoriasis. It has been translated into at 

least 16 languages and has been used in published 

research in 20 countries.
12

 A written permission for the 

use of PDI Questionnaire was obtained from Prof. A Y 

Finlay.
  

The PDI Questionnaire contained a total of fifteen 

questions, covering difficulties encountered under five 

different sections such as ‘daily activities’, ‘at work’, 

‘personal relationships’, ‘leisure activities’ and 

‘treatment’. The patient assessed the impact of psoriasis 

on his QOL by selecting one answer from the choice of 

four answers; the answer ‘very much’ (scored 3), ‘a lot’ 

(scored 2), ‘a little’ (scored 1), ‘not at all’ or no answer 

(scored 0). The maximum score for the whole 

questionnaire could be 45 and minimum 0. The total PDI 

scores were put in two categories: patients with total PDI 

score of less than (<) 20 and patients with total PDI score 

of greater than or equal to (≥) 20.  

The data collected was statistically analyzed using SPSS 

22 software (Statistical Package for the Social Sciences). 

The continuous data was described as mean and standard 

deviation. The categorical data was expressed as 

frequencies and percentages. Analysis of contingency 

tables was done by Fisher’s Exact test. The categorical 

data was analyzed by Chi-squared test. A p value of < 

0.05 was considered as statistically significant. 

 

RESULT 

A total of 55 patients of psoriasis were studied. Age of 

patients ranged from 20 to 76 years with a mean age 

48.85 years, ± SD 13.49; 36 (65.5%) patients were men 

and 19 (34.5%) women; 25 (45.5%) were employed and 

18 (32.7%) unemployed.  

Pruritus was noted in 32 (58.2%) patients. No statistically 

significant association between pruritus, episodes of 

exacerbation, disease severity (as indicated by BSA) and 

total Psoriasis Disability Index scores could be 

established.  

Episodes of exacerbation of lesions within a year were 

observed in all 55 patients; 23 (41.8%) patients reported 1 

to 2 exacerbation, 12 (21.8%) patients had more than 2 

episodes of exacerbations of the disease.  

Co-morbidities were present in 12 (40%) patients. They 

were Overweight (38.2%), Diabetes Mellitus Type II 

(32.7%), Hypertension (25.4%), Obesity (16.4%) and 

Cardiovascular disorders (12.7%). 

 
Table 1: PDI (Psoriasis Disability Index) score as per gender, age of 

onset and stress 

Variable 
Number of 

Patients 

PDI score groups 
p value 

< = 20 > 20 

Gender 

Male 

Female 

36 

19 

21 (58.30%) 

5 (26.30%) 

15 (41.70%) 

14 (73.70%) 
0.024 

Age of onset 

< 40 years 

> 40 years 

 

27 

28 

 

9 (36.0%) 

16 (64.0%) 

 

18 (60.0%) 

12 (40.0%) 

NS 

Stress 

“No” 

“Yes” 

 

15 

40 

 

12 (80.00%) 

14 (35.00%) 

 

3 (20.00%) 

26 (65.00%) 

0.003 

NS: Not Significant Statistically 
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The gender and the PDI score were associated 

significantly (p value=0.024). A larger percentage of 

female patients were seen with greater PDI score. PDI 

was significantly dependent on stress (p value = 0.003). 

The patients with stress had a larger (>20) PDI score. 

Morphologically 53 (96.4%) patients were of Psoriasis 

vulgaris and1(1.8%) patient had Guttate psoriasis. 

 
Table 2: PDI score as per Body site involved 

Body site 

involved 

Total Psoriasis Disability Index 

scores p value 

≤20 >20 Total 

Limbs 25 (47.2%) 28 (52.8%) 53 NS 

Trunk 16 (37.2%) 27 (62.8%) 43 0.02 

Scalp 10 (40.0%) 15 (60.0%) 25 NS 

Face 2 (28.6%) 5 (71.4%) 7 NS 

Flexures 4 (26.7%) 11 (73.3%) 15 NS 

Palms and soles 2 (50.0%) 2 (50.0%) 4 NS 

NS: Not Significant statistically 

 

A larger number of patients with psoriasis on the trunk 

had total PDI scores >20 which was statistically 

significant. Areas like the flexures, face and the scalp had 

more patients with high total PDI scores (>20) but were 

statistically not significant. 
 

Table 3: PDI score as per Body surface area (BSA) and psoriatic 

arthritis 

 
Total number 

of patients 

PDI groups p 

value < = 20 > 20 

BSA 

< 10% 

> 10% 

37 

18 

24 

(64.90%) 

2 (16.70%) 

13 

(35.10%) 

16 

(83.30%) 

0.001 

Psoriatic 

arthritis 
14 1 (4.0%) 13 (92.8%) 0.001 

 

16 (53.3%) patients with total body surface area (BSA) > 

10% had a total PDI score o > 20 while 2 (8.0%) patients 

had total PDI score < 20, (p<0.05). A significant 

correlation was established between disease severity 

(BSA) and the total PDI scores. A significant proportion 

of variance of the PDI, was found to be dependent on 

BSA (23.1%) on performing a regression analysis. 

Most of the patients 13 (43.3%) with joint involvement 

had higher total PDI score except for one patients who 

had a total PDI score of less than 20. On performing the 

Fisher’s Exact test, a statistical significant association 

was found between the total PDI scores and Joint 

involvement (p < 0.05). 

 

DISCUSSION 

The study examined the relation of age, gender, pruritus, 

body site affected, clinical type and the severity of 

psoriasis to the total Psoriasis disability index (PDI) 

score. The PDI score is a quantitative measure of the 

impact on QOL.  

Gupta MA et al has reported that Psoriasis has a greater 

impact upon the quality of life of patients in the range of 

age 18 years to 45 years, with men facing a greater work-

related stress.
5 

Samogna F et al reported that elderly 

people specially women were more adversely affected.
6 

In 

this study also the female gender was associated with a 

larger PDI score. A larger percentage of female patients 

were seen with greater PDI score but age did not seem to 

have a significant negative impact on the QOL.  

Patient-reported symptoms particularly itching, pain and 

scaling are reported to negatively affect work 

productivity.
7
 No significant association between pruritus 

and total Psoriasis Disability Index scores could be 

established in this study. Stress had a negative impact on 

QOL.  

Patients in the study were predominantly those of 

Psoriasis vulgaris. Most of the patients had lesions on 

limbs and the trunk. A larger number of patients with 

psoriasis on the trunk had high total PDI score. Areas like 

the flexures, the face and the scalp had more patients with 

a high total PDI score but were statistically not 

significant. 

BSA involvement larger than 10% was considered to be a 

severe disease. This study noted an association between 

BSA and the total PDI score. BSA greater than 10% was 

observed in 18 (32.7%) patients; 16/18 patients had a PDI 

total score greater than 20. Horn et al also found a 

negative impact on QOL in moderate-to-severe 

psoriasis.
13

 In contrast, a study from Kwa Zulu Natal, 

South Africa, reported a weak correlation of Psoriasis 

area severity index (PASI) with PDI.
14 

The authors found 

that body sites like face, groin or genitalia when involved 

resulted in higher PDI score and these areas consisted of a 

smaller percentage of BSA.
14 

 

Almost all patients with joint involvement had higher 

total PDI score. Literature reports that patients with PsA 

have more bodily pain, decreased mental health, social 

functioning and a poorer quality of life compared to those 

with psoriasis alone.
15,16 

 

CONCLUSION 
There was a significant association between the gender, 

stress, severity of the disease, psoriatic arthritis and the 

total PDI score. The disability due to psoriasis was more 

in females, at the time of stress and exacerbations, when a 

larger Body surface area was affected and in cases of 

associated Psoriatic arhritis. Areas like the flexures, the 

face and the scalp had more patients with a high total PDI 

score but were statistically not significant. 
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Abstract Background: Psoriasis may be associated with 

serious disability. No data about incidence of Psoriatic arthritis in patients of Psoriasis was available in Mauritius. 

Objective: To determine the prevalence of Psoriatic arthritis and its clinical types in Mauritian patients of psoriasis. 

Methodology: A cross-sectional study

a tertiary medical centre in Mauritius. The diagnostic criteria of Moll and Wright were used for the diagnosis and the 

classification of Psoriatic arthritis. The data coll

Social Sciences) software. A p value of < 0.05 was considered as statistically significant. 

observed in 14 (25.4%) of patients of Psoriasis

observed were Polyarthritis in 5 (35 %), a Combination of Spondylitis and Symmetric polyarthritis in 3 (29%), 

Oligoarthritis in 3 (29%) and Classical Isolated Distal interphalangeal joint involve

interphalangeal joints of the fingers were involved in 10 (71%), followed by the knee joint in 7 (50%) and the ankle joint 

in 7 (50%) of patients. Conclusion:

type of psoriatic arthritis was predominant. 
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INTRODUCTION 
Psoriasis is a recurrent and chronic systemic 

inflammatory condition predominantly involving the skin, 

the nails and the joints.
1,2
 Worldwide prevalence rates of 

psoriasis range from 0.6 to 4.8%
3,4 

out of which 6% to 

42% are reported to develop psoriatic arthritis

and potentially debilitating type of arthritis. Patients with 

moderate to severe psoriatic arthritis are candi

systemic treatment with immunosuppressant and 
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Psoriasis is a recurrent and chronic systemic 

inflammatory condition predominantly involving the skin, 

Worldwide prevalence rates of 

out of which 6% to 

42% are reported to develop psoriatic arthritis
5
, a painful 

and potentially debilitating type of arthritis. Patients with 

moderate to severe psoriatic arthritis are candidates for 

systemic treatment with immunosuppressant and 

biologicals.
6
 However prevalence of 

Mauritian patients of psoriasis is not known.

Psoriatic arthritis (PsA) is the inflammation of the joints 

and the musculoskeletal system, in 

with negative serology for rheumatoid factor.

universally accepted gold standard exists for diagnosing 

PsA.
7
 The criteria first proposed by Moll and Wright are 

currently the most frequently used,

inflammatory arthritis, the presence of psoriasis and 

negative serology for rheumatoid factor.

Wright criteria for the diagnosis of Psoriatic arthritis does 

not include radiological findings. Using the criteria, PsA 

has been subdivided into five types, includin

oligoarticular, spondylitic, asymmetric polyarticular, 

distal interphalangeal and arthritis mutilans. 

 

MATERIALS AND METHODS
An exploratory clinical research was carried out at the 

Skin Outpatient Department of a tertiary medical centre 

in Mauritius. A cross-sectional study of consecutive 55 

patients of psoriasis of either sex was carried out by the 
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o data about incidence of Psoriatic arthritis in patients of Psoriasis was available in Mauritius. 

he prevalence of Psoriatic arthritis and its clinical types in Mauritian patients of psoriasis. 

of consecutive 55 patients of Psoriasis was carried out by the case study method at 

a tertiary medical centre in Mauritius. The diagnostic criteria of Moll and Wright were used for the diagnosis and the 

ected was statistically analysed using SPSS16 (Statistical Package for the 

Results: Psoriatic arthritis was 

to Male ratio was 5:2. Clinical types of Psoriatic arthritis 

observed were Polyarthritis in 5 (35 %), a Combination of Spondylitis and Symmetric polyarthritis in 3 (29%), 

ment in 1 (7%) patient. The Proximal 

interphalangeal joints of the fingers were involved in 10 (71%), followed by the knee joint in 7 (50%) and the ankle joint 

Psoriatic arthritis affected female more frequently than male and the Polyarthritis 

phalangeal joints were most frequently involved. 

Bharati Vidyapeeth  Deemed  University Medical 

However prevalence of psoriatic arthritis in 

is not known. 

Psoriatic arthritis (PsA) is the inflammation of the joints 

and the musculoskeletal system, in a patient of psoriasis 

with negative serology for rheumatoid factor.
1,2 

No 

universally accepted gold standard exists for diagnosing 

The criteria first proposed by Moll and Wright are 

currently the most frequently used,
 
and includes an 

thritis, the presence of psoriasis and 

serology for rheumatoid factor.
8
 Moll and 

Wright criteria for the diagnosis of Psoriatic arthritis does 

not include radiological findings. Using the criteria, PsA 

has been subdivided into five types, including 

oligoarticular, spondylitic, asymmetric polyarticular, 

distal interphalangeal and arthritis mutilans.  

MATERIALS AND METHODS 

An exploratory clinical research was carried out at the 

Skin Outpatient Department of a tertiary medical centre 

sectional study of consecutive 55 

patients of psoriasis of either sex was carried out by the 
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case study method from February 2011 to October 2012. 

A convenience sample of patients of psoriasis attending 

Skin Outpatient Department was taken, as source list of 

patients in the region, was not available. 

Only patients of classical psoriasis of the skin were 

included in the study and the diagnosis of psoriasis was 

made on the following clinical criteria: ‘Psoriasis 

vulgaris’ if there was a typical clinical picture of well 

circumscribed, erythematous, scaly, chronic plaques on 

the scalp and the extensors, the ‘Guttate psoriasis’ if there 

was an abrupt eruption of typical psoriatic lesions of 

papular type; the ‘Pustular psoriasis’ if tiny sterile 

pustules were found on the surface of psoriatic plaques 

and the ‘Psoriatic erythroderma’ if extensive erythema 

and superficial scaling of more than 90% of the body 

surface occurred in a known case of psoriasis.
1,2 
 

The diagnostic criteria of Moll and Wright were used for 

the diagnosis of Psoriatic arthritis
8 
which include the 

presence of inflammatory arthritis with psoriasis and with 

negative serological tests for rheumatoid factor. Joint 

swelling, redness, and deformity with restriction of 

movement of the joint, were recorded. Joints were 

categorized as distal interphalangeal joint (DIP), small 

joints of the hands, small joints of the feet, large joints 

and axial joints. Clinical types of psoriatic arthritis were 

divided in to five clinical types, as per the classification 

of Moll and Wright
8
 : Isolated Distal interphalangeal joint 

(DIP) without any other peripheral joint involvement, 

Asymmetrical oligoarthritis (four or less joints involved), 

Polyarthritis (more than four joints involved), Spondylitis 

and Arthritis mutilans. 

Patient of psoriasis in remission of skin lesions of 

psoriasis or a patient with isolated nail psoriasis or a 

patient of guttate psoriasis found to be serologically 

positive for VDRL or TPHA test were excluded from the 

study. 

Following a detailed medical history and a clinical 

examination of each patient, the data was recorded in a 

comprehensive Case Record Form (CRF). Clinical 

photographs of selected cases and X-rays of hands, 

wrists, feet, cervical spine and lumbosacral spine were 

taken as per complaint of the patient and clinical findings.  

The data collected was statistically analysed using 

SPSS16.0 (Statistical Package for the Social Sciences) 

software. The continuous data was described as mean and 

standard deviation. The categorical data was expressed as 

frequencies and percentages. Analysis of contingency 

tables was done by Fisher’s Exact test. The categorical 

data was analyzed by Chi-squared test. A p value of < 

0.05 was considered as statistically significant. 

 

 

 

OBSERVATIONS AND RESULTS 

A total of 55 patients were studied. Ethnically 52 (94.6%) 

patients were Mauritians of Indian origin and 3 (5.4%) 

patients were Mauritians of African origin. The age of 

patient ranged from 20 to 76 years and mean age was 

48.9 years, SD is 13.5. Men were 36 (65.5%) and women 

19 (34.5%). Male to female ratio was approximately 2:1.  

A total of 14/55 (25.4%) patients of psoriasis were 

diagnosed to have Psoriatic arthritis.  

 
Table 1: Gender and Psoriatic arthritis 

Gender Psoriatic arthritis p value 

Male 4 (28.6%) 
p =0.002* 

Female 10 (71.4%) 

  * p< 0.05, Significant statistically 

 

Psoriatic arthritis affected male to female in the ratio of 

2:5. On performing the Fisher’s Exact test, this finding 

was statistically significant (p < 0.05). Patients with scalp 

psoriasis were 22 (40%), flexural psoriasis 15 (27.2%), 

palmo-plantar psoriasis 4 (7.3%), nail psoriasis, 33 

(60.0%) and psoriatic arthritis 14 (40.0%). Psoriasis 

vulgaris 53 (96.4%) and Guttate psoriasis 1 (1.8%). 

Limbs and the trunk were the commonest involved sites. 

Palms and soles were the least affected body sites. The 

duration of the skin psoriasis was 1-43 years, mean 

duration being 11.2 years ±SD 10.4. The duration of joint 

complaints was 1-25 years, mean duration being 7.3 years 

±SD 7.1.  
 

Table 2: Duration of Psoriasis of skin and that of joint involvement 

 Duration of psoriasis of the skin 

0-5 

years 

5-10 

years 

>10 

years 

TOTAL p 

value 

Psoriasis 

of skin 

19 

(34.5%) 

14 

(25.5%) 

22 

(40.0%) 

55 

(100.0%) 

NS 

Psoriatic 

arthritis 

\3 

(15.8%) 

4 

(28.6%) 

7 

(31.8%) 

14 

(25.5%) 

NS 

NS: Not Significant statistically 

On comparing duration of psoriasis of the skin and joint 

involvement equal number of patients, 7 (50%) had joint 

involvement within 10 years or after 10 years duration of 

psoriasis of the skin.  

 
Table 3: Clinical types of psoriatic arthritis. (n=14) 

Type of Psoriatic arthritis Patients 

Symmetric Polyarthritis 3 (21%) 

Asymmetric Polyarthritis 2 (14%) 

Combination of Spondylitis and symmetric polyarthritis 4 (29%) 

Oligoarthritis 4 (29%) 

Classical Isolated distal inter-phalangeal joint of fingers 1 (7%) 

 

Polyarthritis type of psoriatic arthritis occurred most 

frequently while Isolated Distal-inter-phalangeal joint 

type of Psoriatic arthritis was least frequent. 
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Table 4: Joints involved in Psoriatic Arthritis. (n=14) 
Type of joints Upper Limb Lower Limb 

Small Joints (%) (%) 

� Distal inter-phalangeal 35.7 14.2 

� Proximal inter-phalangeal 71 - 

� Metacarpo-phalangeal 

and 

Metatarso-phalangeal 

jnts. 

 

21.4 

 

- 

Large Joints   

� Wrist/Ankle 28.5 50 

� Elbow/Knee 42.8 50 

� Shoulder/Hip 35.7 7.1 

Small joints of the upper limb were involved most 

frequently.  

 

DISCUSSION 

The estimated prevalence of psoriatic arthritis among 

psoriasis patients in the world literature ranges from 6% 

to 42%.
3,4
 In this study the incidence of psoriatic arthritis 

among patients of psoriasis at a tertiary medical centre in 

Mauritius was observed to be 18.2%. 

 
Table 5: Percentage of patients with Psoriatic arthritis in various 

studies 

 
This 

study 
Bedi

9
 

Saeed et 

al.
10 

Prasad et 

al.
11 

Number of 

patients 
55 530 104 472 

Joint 

involvement 
18.2% 

10.3

% 
35% 8.5% 

 

This wide range of prevalence of psoriatic arthritis could 

be due to influence of several factors such as 

environment, ethnicity, absence of standardized validated 

criteria and methodology in the studies. 

In this study the Polyarthritis type of PsA was 

predominant, followed by Oligoarthritis and Spondilytis 

in equal frequency. The least frequent joint involvement 

was isolated DIP. Polyarthritis was also reported to be the 

commonest type of psoriatic arthritis, in an Indian study 

by Rajendran et al
12
, and an Iranian study by Shariati et 

al.
13 
Sadek et al from Egypt observed Spondylitis (64.4%) 

as being the most common type.
14 
The Malaysian Annual 

report recorded more frequently the Oligoarthritis type.
15 

Moll and Wright’s paper also identified the Oligoarthritis 

type of joint pattern, as the commonest type.
8 
Gladman et 

al inferred that more joints became involved as psoriasis 

progressed, hence polyarthritis pattern was more 

prominent.
16 
 

Half of patients in this study developed psoriatic arthritis 

within 10 years, and the remaining half, after more than 

10 years of skin lesions. The association of psoriatic 

arthritis and duration of psoriasis of skin was statistically 

not significant. Psoriatic arthritis has been reported to 

occur within 10 years of duration of skin psoriasis.
8 
One 

of the patients enrolled in the study had concurrent onset 

of joint involvement and skin lesions, while another 

patient reported having joint involvement 4 years prior to 

onset of skin lesions. Psoriasis arthritis can precede or 

appear simultaneously with skin psoriasis.
1
 

The proximal-inter-phalangeal joints (PIP) of the fingers 

(71%) were observed to be most frequently involved, 

followed by the knee (50%) and the ankle joint (50%) in 

the study (Table 4). The report of joint most commonly 

affected by psoriatic arthritis differs: Rajendran et al 

reported the knee joint, Baker et al, the shoulder joint and 

Robert et al, the metatarsophalangeal joint (MTP).
11
 

 

CONCLUSION 
Among patients of psoriasis, Psoriatic arthritis was 

observed in about 1 out of 5 patients. It predominantly 

affected the female population as compared to males. The 

Polyarthritis type of Psoriatic arthritis was predominant. 

The proximal-inter-phalangeal joints (PIP) of the fingers 

were most frequently involved. 
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ABSTRACT 
 
Background: The Quality of Life of a patient of psoriasis is similar to 
or worse than a patient of chronic diseases like ischemic heart dis-
ease, hypertension, diabetes and cancer, however no assessment of 
the same was available in Mauritius. Aim was to do a quantitative 
study of impact of psoriasis on the Quality of Life of the psoriatic. 

Methods: A cross-sectional study of consecutive 55 patients of psori-
asis was carried out at the Skin Outpatient department of a regional 
hospital in Mauritius. An assessment of impact of psoriasis on the 
Quality of Life of each patient of psoriasis was carried out using the 
Psoriasis Disability Index Questionnaire of A Y Finlay. 

Results: Out of total 55 patients of psoriasis 30 (54.6%) had PDI score 
≥ 20 and 25 (45.4%) patients < 20; 14/19 (73.70%) women had PDI 
score >20. (p value=0.024). The impact of psoriasis on the ‘daily activ-
ities’ of the psoriatic scored highest with (62.3%), followed by ‘lei-
sure’ (39.2%), ‘at work’ (33.3%), ‘treatment’ (29.3%) and ‘personal 
relationships’ (8.1%). 

Conclusions: The majority of the psoriatic had a severe negative im-
pact on their Quality of Life which was most obvious in their ‘daily 
activities’ and in women.  

Key words: Impact, Quality of Life, Psoriasis Disability Index, ‘daily 
activities’, women. 

 

INTRODUCTION 

Psoriasis is a disease characterized by systemic 
chronic inflammation with prominent involvement 
of skin, joints and the skeletal system. Emerging 
evidences demonstrate association of psoriasis with 
obesity, dyslipidaemia, hypertension, Diabetes 
mellitus Type 2, cardiovascular disease and the 
stroke.1-4 

A psoriatic is also at an increased risk of psychiatric 
illness. National Psoriasis Foundation patient-
membership survey of 6,194 patients with severe 

psoriasis revealed that 79% considered psoriasis 
had a negative impact on their quality of life.5 The 
severity of the negative impact on QOL can be 
gauged from another study of 138 patients in which 
7.2% reported thoughts of suicidal ideation.6  

Quality of Life (QOL) is the term used to describe a 
person’s emotional, social and physical well-being.7 

Among psoriatic, QOL is found to be similar to or 
worse than chronic diseases like ischemic heart dis-
ease, hypertension, diabetes and cancer.8,9 During 
the past decade, dermatologists have taken much 
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interest in quantification of Quality of Life among 
skin patients to the benefit of patients, clinicians 
and ultimately decision makers.  

Psoriasis affects the individual in all spheres of his 
life. For a psoriatic ‘daily activities’ like sleeping, 
walking, sitting and doing household chores or 
shopping might become difficult.10,11 A psoriatic 
may dress differently to conceal the lesions of pso-
riasis, may change dress and bathe more frequent-
ly.10 A psoriatic may be denied use of public facili-
ties like swimming pools, health clubs and hair sa-
lons.12  

The disabling nature of the disease restricts a psori-
atic from practicing sports10 and in selection of the 
career.13 The work life and career of a psoriatic is 
affected as one has to take leave due to the disease 
and its treatment; earning capacity and productivi-
ty of the individual may also be reduced.13 

Disease perception by spouse, family members, 
relatives and friends could make a psoriatic feel 
embarrassed or humiliated affecting the relation-
ships and this may lead to depression and suicidal 
ideation.6,8 

Psoriasis Area and Severity Index, is a measure of 
severity of psoriasis and is not directly related to 
the QOL. The Psoriasis Disability Index (PDI) and 
the Dermatology Life Quality Index Questionnaire 
are commonly used quantitative measures of im-
pact on QOL of a psoriatic.14 The PDI has been used 
in 20 different countries during the past two dec-
ades and is composed of 15 questions covering the 
disability in ‘daily activities’, ‘at work’, ‘personal 
relationship’, ‘leisure’ and ‘treatment’.15 

Aim was to make a quantitative study of the impact 
of psoriasis on Quality of life of the psoriatic. 

 

METHODS 

A cross-sectional study of consecutive 55 patients of 
psoriasis was carried out at the Skin outpatient de-
partment of a Regional Hospital in Mauritius from 
February 2011 to October 2012. An approval of the 
Regional director of the hospital and an informed 
consent of the patient were obtained for the study. 
A convenience sample of patients of psoriasis at-
tending Skin Outpatient Department was taken as 
source list of patients in the region was not availa-
ble. 

A clinical diagnosis of ‘psoriasis vulgaris’ was 
made on the basis of a typical clinical picture of 
well circumscribed, erythematous, scaly, chronic 
plaques on the scalp and the extensors. A diagnosis 
of the ‘guttate psoriasis’ was made in case of abrupt 
eruptions of typical psoriatic lesions of papular 
type, ‘pustular psoriasis’ if tiny sterile pustules 

were found on the surface of a psoriatic plaque and 
‘psoriatic erythroderma’ if extensive erythema and 
superficial scaling of more than 90% of the body 
surface occurred in a known case of psoriasis.16,17 
The clinical data about psoriasis and co-morbidities 
like obesity, hypertension, diabetes mellitus and 
cardiovascular diseases were collected.  

Patient of psoriasis in remission of skin lesions of 
psoriasis or with isolated nail psoriasis or the gut-
tate psoriasis found to be serologically positive for 
VDRL or TPHA test were excluded from the study. 

The impact of psoriasis on Quality of Life of the 
psoriatic was studied using a disease specific ‘Pso-
riasis Disability Index (PDI) Questionnaire’ of 
A.Y.Finlay15. A written permission for the use of the 
said ‘Psoriasis Disability Index questionnaire (PDI)’ 
was obtained from Prof. A.Y. Finlay. A tick box sys-
tem was used in the questionnaire for simplicity 
and clarity in the scoring.10,15  

The questionnaire contained a total of fifteen ques-
tions, covering difficulty encountered under five 
different subsections during the previous 4 weeks. 
The five subsections were: daily activities, at work, 
personal relationships, leisure activities and treat-
ment. A score from 0 to 3 was given in response to 
every question. The choice for each question was 
‘very much’ (scored 3), ‘a lot’ (scored 2), ‘a little’ 
(scored 1), ‘not at all’ or no answer (scored 0).  

The ‘daily activities’ section had 5 questions with a 
maximum score of 15, ‘at work’ 3 questions with a 
maximum score of 9, ‘at leisure’ 4 questions with a 
maximum score of 12, ‘personal relationship’ 2 
questions with a maximum score of 6 and ‘treat-
ment’ 1 question with a maximum score of 3. The 
maximum score for the whole questionnaire could 
be 45 and minimum 0. The total PDI scores were 
put in two categories: patients with total PDI score 
of < 20 and patients with total PDI score of ≥ 20. 

Data Analysis: The data obtained was recorded in 
a comprehensive Case Record Form (CRF) and sta-
tistically analysed using SPSS 22 (Statistical Pack-
age for the Social Sciences) software. The continu-
ous data was described as mean and standard de-
viation. The categorical data was expressed as fre-
quencies and percentages. Analysis of contingency 
tables was done by Fisher’s Exact test. The categori-
cal data was analyzed by Chi-squared test. A p val-
ue of < 0.05 was considered as statistically signifi-
cant. 

 

RESULTS 

A total of 55 patients of psoriasis were subjected to 
the ‘Psoriasis Disability Index’ Questionnaire. The 
age of patients of psoriasis ranged from 20 to 76 
years and the mean age was 48.85 years, ± SD 13.49; 
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36 (65.5%) patients were men and 19 (34.5%) pa-
tients women; 34 (61.8%) married, 11(20%) single, 7 
(12.7%) widowed and 3 (5.5%) divorced; 25 (45.5%) 
employed and 18 (32.7%) patients unemployed. A 
total of 14 (25.4%) patients had psoriatic arthritis. 

The minimum Psoriasis Disability Index (PDI) score 
recorded was 0 and maximum 39, the mean PDI 
score was 21.25 ± SD 10.5. 

The PDI score was greater than or equal to 20 in 30 
(54.6%) patients and less than 20 in 25 (45.4%) pa-
tients. 

PDI score and the gender were associated signifi-
cantly. (p value=0.024) Larger percentage of Female 
patients was seen with greater PDI score. 

The highest PDI score (indicating the greatest disa-
bility) was recorded in ‘Daily activities’, followed 
by ‘Leisure activities’, ‘At work’ and ‘Treatment’. 
“Personal relationship” scored the least. The 
maximum score in the ‘Daily activities’ subsection 
in the PDI questionnaire was 15/15 and minimum 
0. The mean score was was 9.35 with SD 4.4. The 
maximum score in ‘At work’ subsection was 9/9 
and minimum 0. The mean score was 3.95 with SD 
3.6. No significant statistical association was found 
between patients who were unemployed and those 
who had a job. 

Table 1: PDI* score and frequency 

PDI score Patients (%) 

<10 8 (14.5) 
10 -19 17 (30.9) 
20 - 29 14 (25.5) 
>=30 16 (29.1) 

Total 55 (100) 
*Psoriasis Disability Index 

 

Table 2: PDI score in male and female. 

Gender PDI score groups Total 

< = 20 > 20 

Male 21 (58.30) 15 (41.70) 36 (100) 
Female 5 (26.30) 14 (73.70) 19 (100) 
Total 26 (47.30) 29 (52.70) 55 (100) 

 

Table 3: Total score in each subsection of the PDI 
questionnaire 

PDI score Patients (%) 

Daily activities  62.3 
At work  33.3 
Personal Relationship 8.1 
Leisure 39.2 
Treatment 29.3 
*Psoriasis Disability Index 

 

 

Table 4: Details of responses to questions pertaining to the impact on ‘Daily activities’, ‘Work’ and ‘Lei-
sure activities’ subsections of the PDI Questionnaire 

  No answer Very much A lot A little Not at all Total 

Daily Activities 
Work around the house or garden 0 (0) 27 (49.1) 8 (14.5) 6 (10.9) 14 (25.5) 55 (100) 
Types or colors of clothes 0 (0) 45 (81.8) 1 (1.8) 4 (7.3) 5 (9.1) 55 (100) 
Change or wash clothes 0 (0) 39 (70.9) 3 (5.5) 3 (5.5) 10 (18.2) 55 (100) 
Problem at hairdresser 4 (7.3) 18 (32.7) 2 (3.6) 5 (9.1) 26 (47.3) 55 (100) 
More Baths 0 (0) 29 (52.7) 4 (7.3) 4 (7.3) 18 (32.7) 55 (100) 

At work 

Time off work 0 (0) 22 (40) 4 (7.3) 5 (9.1) 24 (43.6) 55 (100) 
Problem at work 0 (0) 24 (43.6) 5 (9.1) 3 (5.5) 23 (41.8) 55 (100) 
Career affected 0 (0) 19 (34.5) 2 (3.6) 0 (0) 34 (61.8) 55 (100) 

Leisure activities 

Stopped going out socially 1 (1.8) 22 (40) 6 (10.9) 6 (10.9) 20 (36.4) 55 (100) 
Difficulty in doing sports 1 (1.8) 14 (25.5) 5 (9.1) 5 (9.1) 30 (54.5) 55 (100) 
Stopped using communal facilities 5 (9.1) 28 (50.9) 3 (5.5) 4 (7.3) 15 (27.3) 55 (100) 
Smoking and Drinking alcohol 3 (5.5) 7 (12.7) 1 (1.8) 0 (0) 44 (80) 55 (100) 

Figure in parenthesis indicate percentage 

 
The maximum score in ‘Leisure activities’ subsec-
tion in the PDI questionnaire was 12/12 and mini-
mum 0. The mean score was 4.7 with SD 3.5. Only 8 
(22.2%) male patients had reported that they were 
not at all affected by psoriasis; rest of the male pa-
tients and all the female patients were affected (that 
is answered as either ‘very much’, ‘a lot’ or ‘a lit-
tle’). 

The maximum score in the ‘personal relationships’ 
subsection in the PDI questionnaire was 6/6 and 
minimum 0. The mean score was 0.56 with SD 1.1. 
This subset had the least scores. Only 7% of patient 
had responded to ‘very much’ for the two ques-
tions; 24 % of patient did not respond to the ques-
tion on sexual difficulties. No statistical significant 
association could be seen between divorced, single 
patients with patients who were married. 
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The maximum score in ‘Problem with Treatment’ 
section in the PDI questionnaire was 3/3 and min-
imum 0.The mean score was 2.25 with SD 1.1; 34 
patients (61.8%) were very much affected by the 
treatments and about 10 patients (18.5%) marked 
the ‘a lot’ tick box. 

In this study among male patients 20/36 (55.6%) 
had PDI scores ≤ 20, and among female patients 
14/19 (73.6%) had PDI scores > 20. The association 
between PDI and gender was statistically signifi-
cant. (p value 0.024). The complaint of pruritus was 
present in 32 (58.2%). No statistically significant 
association between pruritus and episodes of exac-
erbation, severity of disease (BSA) and total PDI 
score could be established.  

The most frequent co-morbidities reported were 
Obesity 28 (54.6%), Diabetes Mellitus Type II 18 
(32.7%) followed by Hypertension 14 (25.4%), and 
Cardiovascular disorders 7 (12.7%). Following 
diseases were reported in 41 (74.5%) patients. They 
were Vitiligo, Bronchial asthma, Hepatitis C, 
Diabetes mellitus Type I, Transient ischaemic 
accident, Adenocarcinoma of colon and Depression. 
Limbs and the trunk were the commonest involved 
body sites. Psoriasis vulgaris was the clinical type 
observed in 53 (96.4%), guttate psoriasis in 1 (1.8%) 
and psoriatic arthritis in 14 (40.0%). 

 

DISCUSSION 

The mean PDI (Psoriasis disability index) score of a 
patient of psoriasis in the study, was 20.84 ± SD 
10.4 with a maximum 39. The score in this study 
was twice than that of an Indian study and a Euro-
pean-survey.18,19 In a cluster analysis of 50 patients 
in India, the authors recorded a mean total PDI 
score of 9.38 with a maximum score of 48.18 A modi-
fied scoring was adopted by the author and the 
questionnaire had 16 questions with a maximum 
score of 48.18  

The impact on QOL in this study, was highest in 
subset “daily activities” (score 62.3%), followed by 
“leisure activities”, “at work”, “treatment” and 
least in the “personal relationship”.  

A study in Kerala observed that QOL was most 
affected in the subset “daily activities” (90.6%), fol-
lowed by work (84.4%), leisure (71.9%), problems 
with treatment (68.7%) and the personal relations 
(62.5%).20 According to the EUROPSO survey, 48% 
of reported problems were related to activities of 
‘daily living’ and less disability was reported in 
employment, personal relationships, and behaviour 
(smoking or drinking).19 

Patients paid particular importance to the type and 
colour of clothing to conceal psoriatic lesions, 81.8% 
patients had responded as affected “very much” to 

this question. Patients reported wearing long 
sleeved clothes and preferred trousers or long 
dresses or skirts while going out. The psoriatic pa-
tients also reported using pale colours, as the scales 
were more prominent on dark coloured clothes. 
Rakhesh et al21 and the EUROPSO survey19 also 
reported a high response rate for the questions on 
clothes and baths. It was observed that questions 
pertaining to the impact on choice of clothing and 
need for frequent change or washing were mostly 
answered by ‘a lot’ or ‘very much’ like other studies 
and surveys.11,20,21 Problems at the hair dresser 
scored least in this study. Patients reported that 
they usually did not visit the hairdresser but pre-
ferred to do the haircut themselves at their home.  

The impact on the QOL of the psoriatic in the “dai-
ly activities” is unanimously confirmed.11,18,20,21 

In this study, 45.5% of patients were employed. 
Nearly half of the patients found psoriasis to be a 
problem ‘at work’ and lost time off work, 38% of 
patient reported their career to be affected. Few 
patients had to change their jobs due to the disease. 
They opted for careers where they were not in di-
rect contact with the public; 32.7% of psoriasis pa-
tients were unemployed and they related psoriasis 
as the cause of unemployment, this was statistically 
not significant. Manjula et al20 reported that 84.4 % 
of patients psoriasis were affected ‘at work’. The 
career seemed to be less affected as per Dubertret et 
al and Rakhesh et al.19, 21 

It should be noted that 24% of patients did not re-
spond to the question on ‘sexual difficulties’, hence 
scored 0 for the unanswered question. Cultural re-
luctance to answer this question or merely the fact 
that 42.7% of patients were single, widowed or di-
vorced could be the reason for the poor response 
rate to this question. The survey carried out in Eu-
ropean countries has reported that more than a 
quarter of respondents were significantly affected 
within sexual relationships.19 

In the Mauritian context, the communal facilities 
commonly used are the public beaches. More than 
half of the patients responded to the question per-
taining to it by answering affected “very much”. 
Few reported going to beaches early morning when 
the visitors would be scarce. More than half of the 
patients avoided social events; 40% had responded 
by answering affected “very much” and 10.9% “a 
lot”. Similar findings were noted by Rakhesh et al.21 

In this study 25.5% of the patients found it “very 
much” difficult to practice any sports mainly due to 
pain and disability due to the disease. In contrast, 
Rakhesh et al reported a much lower impact on 
sports activities and related their findings to the 
cultural differences and the life style.21 
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Majority of the patients in the study (61%), found 
the treatment very messy; consistent with findings 
by Manjula et al. from Kerala.20 

 

CONCLUSION 

Psoriasis caused a severe negative impact on the 
Quality of Life in majority of the patients. The ma-
jority of women had a severe disability unlike men. 
The negative impact due to psoriasis was greatest 
on “daily activities’, followed by “leisure activi-
ties”, “at work”, and the “personal relationship” of 
the patient. Majority of the patients of psoriasis had 
“problems with treatment” as it was “very messy.”  
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Background: SSTIs are the most common cause of morbidity in community and hospital.1 the most 
common examples of SSTIs are cellulitis, abscesses, impetigo, folliculitis, furuncle, carbuncle, 
necrotizing fasciitis , diabetic foot infections and surgical site infections . 
Methods: In this study we were included 207 cases of skin & soft tissue infection. Among all 134 
cases have positive bacterial growth which we were considered. This study conducted in Department 
of skin with collaboration of Department of Microbiology. 
Results: We seen 47.1% growth of Staphylococcus aureus followed by Enterococcus spp. While in 
gram negative bacteria we seen 24.6% growth of Klebseilla followed by Pseudomonas aeruginosa & 
Escherichia coli. 
Conclusions: Local antibiotic policy can be adopted which will prevent resistance among organisms 
and help in early recovery from infection. 
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INTRODUCTION_____________________
It is well known that skin and soft tissue infections (SSTIs) 
are a common type of infection. It may contribute to longer 
hospital stays, increase the cost of medical care. It also plays 
an important role in development of antimicrobial resistance. 
SSTIs are the most common cause of morbidity in 
community and hospital.1 the most common examples of 
SSTIs are cellulitis, abscesses, impetigo, folliculitis, furuncle, 
carbuncle, necrotizing fasciitis, diabetic foot infections and 
surgical site infections. Some infections can be treated by 
oral antibiotics. Complicated SSTI may require 
hospitalization, intravenous antibiotic and or surgery. An 
SSTI is categorized as complicated if the infection has 
spread to the deeper soft tissue, if surgical intervention is 
necessary or if the patient has comorbid conditions hindering 
treatment response.1,2 SSTIs may be caused by many 

pathogens. Staphylococcus aureus is salvaged from 
maximum number of SSTIs. Other organisms recovered are 
Pseudomonas aeruginosa, Escherichia coli, Enterococcus, 
Klebsiella and Enterobacter species.2,3-6 It is crucial to 
monitor the changing trends in bacterial infection and their 
antimicrobial susceptibility pattern to provide adequate 
antimicrobial therapy for controlling infection, preventing 
morbidity and improve the quality of life.  
Though, the most common organism causing wound 
infections was Staphylococcus aureus followed by other 
Gram-negative bacilli,7 but in India Gram negative bacilli was 
predominantly isolated compared to Gram-positive 
pathogens.8,9 These infections are difficult to treat due to 
increasing antibiotic resistance.8 The arbitrary use of 
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antibiotics has also lead to the increase in multidrug resistant 
organisms (MDRO).9 Now a days, infections are the leading 
cause of morbidity in patients of surgery, trauma etc.10 For 
proper management of the patients, it is important to know 
the pathogens causing the infections and its antibiotic 
susceptibility.11 

Previous studies provided very limited data on soft tissue 
infection, mortality rate and antibiotic susceptibility of Gram 
negative bacilli in our hospital settings. Therefore, the 
present study was undertaken to determine the aerobic 
bacteriological profile from various type of wound infections 
and the susceptibility pattern of the isolates. 

 
METHODS__________________________ 
Study population:- In this study we were included 207 cases 
of skin & soft tissue infection. Among all 134 cases have 
positive bacterial growth which we were considered. 
Study area:-This study conducted in Department of skin with 
collaboration of Department of Microbiology. 
Study duration:- The duration of this study was over a period 
of one year. 
Data collection:- First samples were inoculated on to Blood 
agar and MacConkey agar . Then samples were subjected 
to gram stain of direct smear to examine for the presence of 
pus cells and any bacteria. Culture plates were incubated at 
37degree Celsius for 24hrs to 48hrs in aerobic condition. If 
there was no growth it was considered sterile. After 
incubation ,identification of bacterium from positive cultures 
was done with a standard microbiological technique which 
includes motility testing by hanging drop preparation ,gram 
staining and biochemical reactions such as catalase, 
coagulase, indole, methylred, Voges-Proskauer, citrate, 
urease, Phenyl pyruvic acid test and oxidase test(6).Further 
biochemical tests done were carbohydrate fermentation test 
using Lactose, sucrose, mannitol & Maltose, Triple sugar Iron 
test, Nitrate reduction test, Arginine dihydrolase production, 
lysine and ornithine decarboxylase test, Hugh and leifson 
test. The antimicrobial susceptibility testing was done by 
Kirby Bauer Disk Diffusion method and interpreted as per 
Clinical Laboratory Standard Institution (CLSI) guidelines 
Data analysis:-Data were analysed by using Microsoft excel. 
 

 
RESULTS___________________________  
In this study we were screened 207 cases. Among all cases 
134 cases have got positive culture & rest were no growth. In 
our study we found that 50.7% growth of gram-positive 
bacteria & 49.3% growth of gram negative. Among gram 
positive growth we seen 47.1% growth of Staphylococcus 
aureus followed by Enterococcus spp. While in gram negative 
bacteria we seen 24.6% growth of Klebseilla followed by 
Pseudomonas aeruginosa & Escherichia coli. Antimicrobial 
susceptibility pattern we also observed in this study which 
showed in chart:1,2,3,4. 

 
Table 1: Distribution of cases according to culture growth 

Culture growth No. of cases Percentage 

Negative 73 35.2 

Positive 134 64.8 

Total 207 100 

 

Table:-2 Distribution of cases according to bacteria 
BACTERIA No. of cases Percentage 

Gram positive 68 50.7 

Gram negative 66 49.3 

Total 134 100 

 
Table:- 3 Distribution of cases according to isolates 

ISOLATES No. of cases Percentage 

Staphylococcus aureus 63 47.1 

Klebsiella spp. 33 24.6 
Pseudomonas 

aeruginosa 18 13.4 

Escherichia coli 12 8.9 

Enterococcus spp 5 3.7 

Proteus spp. 3 2.2 

 

 
Chart:-1 Sensitivity pattern of Staphylococcus aureus  

 

 
Chart:-2 Sensitivity pattern of Enterococcus spp. 
 
 

 
Chart:-3 Sensitivity pattern of E. coli, Klebsiella, Proteus 
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DISCUSSION________________________ 
In the present study, the prevalence of culture positive 
samples is 64.73%. Similar results were found by 
Hanumanthappa P et al12 and Sah P et al.13 This study 
observed the domination of Gram-positive organisms which 
comprises 50.75%. These findings were supported by Sah P 
et al.13 Though studies done by Afroz Z et al,14 Najotra K et 
al,15 Madhavi S et al16 showed domination of Gram-negative 
isolate. The most common organism isolated in our study is 
Staphylococcus aureus. Similar findings were found by 
Najotra K et al,15 Hanumanthappa P et al12, Sah P et al13 and 
Madhavi S et al.16 Results also showed that among the 
Gram-negative organisms, the most common isolate is 
Klebsiella species. Hanumanthappa P et al12 also reported 
the similar findings. However, in Afroz Z et al14, Najotra K et 
al.15 

 

 
Chart:-4 Sensitivity pattern of Pseudomonas aeruginosa 
 
Mishra D et al17 studies, the most common isolate is 
Pseudomonas and in Sah P et al the most common isolate 
is Escherichia coli. 
Staphylococcus aureus is 100% sensitive to Vancomycin 
and Linezolid in this study. Similar finding was found in 
Mishra D et al, Najotra K et al. While Sah P et al found only 
5.56% Vancomycin resistance in their study. Staphylococcus 
aureus is least sensitive to Amoxycillin/ Clavulanic acid in our 
study. In contrary, a study conducted by Madhavi S et al16 
Staphylococcus aureus showed maximum resistance 
towards Ampicillin. The prevalence of MRSA is 28.57% in 
this study. Similar finding was found by Mishra D et al. 
However, Rani S et al,18 Shetty J et al19 showed low 
prevalence of MRSA in their study.  
In the present study, the most common organism among 
Gram negative isolates is Klebsiella species. Klebsiella 
showed highest susceptibility towards Imipenem and 
maximum resistance towards Amoxyclav. Mohanty S et al20 
found Klebsiella has the maximum sensitivity towards 
Piperacillin/ Tazobactum and maximum resistance towards 
Piperacillin. While Sah P et al observed Klebsiella has 
maximum susceptibility towards Ciprofloxacin and maximum 
resistance towards Cefepime and Amoxycillin. Therefore, the 
antibiotic susceptibility pattern of Klebsiella changed in 
different studies.  
It can be concluded that the most common organism causing 
skin and soft tissue infections is Staphylococcus aureus 
followed by Klebsiella.  
 
 
 
 
 

The study also observes a rise in prevalence of MRSA. 
Though, a changing pattern were observed among the 
organisms isolated as well as their antibiotic sensitivity 
pattern in several studies from different geographical 
locations.  
 
CONCLUSION_______________________ 
This study concludes that it is important to conduct repeated 
monitoring of antibiotic susceptibility pattern to reduce the 
increasing trend of antimicrobial resistance. Additionally, a 
local antibiotic policy can be adopted which will prevent 
resistance among organisms and help in early recovery from 
infection. The study stresses on appropriate and judicious 
use of antibiotics. 
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ABSTRACT______________________________________________________________ 

 

Background: Diabetes mellitus is a major health 
problem with increasing numbers. Globally, it has 
been estimated that the prevalence of DM among all 
age groups is about 2.8% in the year 2000 and will 
reach up to 4.4% by the year 2030. In developing and 
underdeveloped countries, the prevalence will rise 
from 4.2% to 5.6%. 
Methods: Total 200 cases were included in this study. 
Among all 118 cases were infective and rest were non-
infective. This study was conducted in Department of 
Dermatology. The duration of study was over of 
period of one year. 
Results: Among 200 cases 56% cases were male rest 
were female. Out of 200 cases 118 cases are infective 
and 82 cases are non-infective. In this study we 
studied 61.1% cases of fungal infection followed by 
30.5% bacterial cases, 6.7% of viral cases & 1.6% 
cases of parasitic infection. 
 

Conclusions: The manifestations should be actively sought in all 
diabetic patients because early diagnosis and management can 
reduce morbidity. 
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INTRODUCTION_____________________
Diabetes mellitus is a metabolic disease. It is characterized 
by hyperglycaemia. It occurs due to defects in insulin 
secretion or insulin action or a combination of both.1 
Infections occur frequently in diabetes mellitus patients and 
their presence can trigger acute metabolic complications.2 
The long-term complications of diabetes mellitus have 
adverse effects on both the cellular and humoral immune 
systems. For example, the chemotactic function of 
polymorphonuclear leucocytes is weakened in patients with 
diabetes.3 In diabetic patients, many abnormalities might 

contribute to the higher susceptibility and severity of 
infections for example, reduced mastocyte function, lower 
neutrophil chemotactic activity, reduced leucocyte numbers 
in inflammatory lesions, low oxidant molecule production, 
decreased lymph node retention capacity and reduced 
cytokine release.4-7 Diabetes mellitus is a major health 
problem with increasing numbers. Globally, it has been 
estimated that the prevalence of DM among all age groups is 
about 2.8% in the year 2000 and will reach up to 4.4% by the 
year 2030. In developing and underdeveloped countries, the 
prevalence will rise from 4.2% to 5.6%.1 Skin being the 
largest organ of the body also gets badly affected by both 
acute metabolic derangements and chronic degenerative 
complication of DM.8,9 Several factors are involved in 
manifestation of dermatological signs of DM. Derangement 
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in carbohydrate metabolism, changes metabolic pathways in 
the patients which leads to display of the disease in various 
forms involving all the systems of the body. The incidence 
of cutaneous disorders is mostly observed than the 
manifestations of the disease in other systems of the body. 
Dermatological signs of DM are generally seen once the 
disease develops; at times they may precede the 
development of the disease and can give a clue of the 
impending metabolic disorder. Some skin manifestations are 
caused by direct metabolic changes arising due to 
hyperglycaemia and lipid abnormalities. Whereas several 
other complications are caused by vasculopathies, 
neuropathy or immunological.10,11 most of the subjects had a 
history of DM of over 10 years, and all these subjects had 
dermatological manifestations. It can be assumed that with 
increasing duration of illness the complications tend to rise. 
It is due to the development of advanced glycated products 
that are formed no enzymatically causing cutaneous 
damage.12,13 

 
METHODS__________________________ 
Study population:- Total 200 cases were included in this 
study. Among all 118 cases were infective and rest were 
non-infective. 
Study area:- This study was conducted in Department of 
Dermatology. 
Study duration:- The duration of study was over of period of 
one year. 
Data collection:- Informed consent was obtained. A detailed 
history was elicited with particular reference to cutaneous 
complaints and including details regarding duration, history 
of evolution, progression and treatment modalities. Clinical 
examination included general physical examination 
followed by a meticulous examination of the lesion done to 
make a diagnosis and investigations such as 10% KOH 
smear where required. Control of Diabetes was assessed by 
available HbA1c levels, FBS, PPBS levels. 
Data analysis:- Data were analysed by using Microsoft 
excel. 
 
RESULTS___________________________ 
In this study we were involved 200 cases. Among 200 cases 
56% cases were male rest were female. Out of 200 cases 118 
cases are infective and 82 cases are non-infective. In this 
study we studied 61.1% cases of fungal infection followed 
by 30.5% bacterial cases, 6.7% of viral cases & 1.6% cases 
of parasitic infection. In the fungal cases 46 cases of candida 
infection and rest were dematophytic infection found. 
Among the camndidal infection 65.2% were found of 
intertrigo ,26.6% cases of Candidal Balanophosthitis and 
8.6% of Vulvovaginal Candidiasis. While in dematotophytic 
cases we found 30.7% cases of Tinea corporis followed by 
other cases. In 44.5% cases of Furunculosis we seen while 
22.3% cases of Folliculitis & abscess, 5.5% cases of 
Carbuncle & Cellulitis were found. 
 
 

Table 1: Distribution of cases according to gender 
Gender No. of cases  Percentage 

Male 88 44% 
Female 112 56% 

Total 200 100% 

 
Table 2: Distribution of cases according to infective cases 

Diabetic cases No. of cases Percentage 

Infective 118 59 
Non-infective 82 41 

Total 200 100 

 
Table 3: Distribution of cases according to type of infection 
Infection No. of cases  Percentage 

Fungal 72 61.1 
Bacterial 36 30.5 

Parasitical 2 1.6 
Viral 8 6.7 

Total 118 100 

 

 
Chart:-1 Distribution of cases according to type of fungal 
infection 
 
Table 4: Distribution of cases according to type of infection 
Fungal infection No. of cases  Percentage 

Candidal infection   

Intertrigo 30 65.2 

Vulvovaginal Candidiasis 4 8.6 

Candidal 
Balanophosthitis 

12 26.2 

Dermatophytic infections   

Onychomycosis 4 15.3 

Tinea pedis 2 7.6 

Tinea corporis 8 30.7 

Tinea incognito 6 23.1 

Tinea cruris 6 23.1 

 
DISCUSSION________________________ 
In the present study, the most common age group of diabetic 
patients with cutaneous manifestations is between 46-55 
years. While in Mashkoor ahmed et al study the age group 

candidal infection

Dermatophytic infection
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was 51- 60 years.14,15 The female predominance was found 
in our study. Similar findings were found by Mashkoor 
ahmed et al Mahajan et al and Romano et al.16,17 Ahmed et 
al also showed that skin diseases 19 were more common in 
women than in men. In contrast Binkley18 and Danowsky et 
al observed a higher incidence of cutaneous diseases among 
male diabetics. Sargodha also conducted a study and found 
skin disorders more in men than women.19 

Results of this study also showed that cutaneous infections 
were the most common cutaneous manifestations in 59% of 
the cases, Similarly, Nigam and Pande and Ahmed et al16 
found cutaneous infections to be the most common 
dermatoses in their studies. The reason behind higher 
incidence of cutaneous infections in diabetes may be related 
to abnormal microcirculation, hypohidrosis, peripheral 
vascular disease, diabetic neuropathy, decreased 
phagocytosis, impaired leukocyte adherence, and delayed 
chemotaxis.20,21 This study also found the cutaneous fungal 
infections as the most common infection. It was observed in 
61.01% of the cases22, followed by bacterial infections in 
30.5%17 and viral 6.77%23 and parasitic 25 1.69%.24 These 
findings were supported by Dependra et al. Among the non-
infective dermatosis Pruritus and xerosis were the second 
most common manifestation. It was seen in 17.07% patients. 
Generalized pruritus is not precisely related with diabetes 
mellitus, though pruritus vulvae and21 balanitis may be the 
presenting symptoms of diabetes . In elderly diabetics, 
itching could be a manifestation of xerosis. Pruritus15 was 
also the second most common finding in Mahajan et al's25 
study. Rao and Pai also showed that pruritus was the main 
presenting symptom and was seen in 60.23% patients in their 
series. Diabetic patients can present with array of cutaneous 
disorders. Cutaneous infections formed the largest group of 
dermatoses in our study. Higher incidence of cutaneous 
infections mainly fungal and bacterial was observed in 
majority of the uncontrolled diabetics, this condition 
emphasizes the need for more aggressive management of 
diabetes mellitus. Among infective dermatoses, fungal 
infections were the most common than dermatophytosis. 
Other commonly observed dermatoses were pruritus without 
any skin lesions, xerosis, prurigo, achrochordon, acanthosis 
nigricans, granuloma annulare, seborrhoic keratosis. There 
are multiple factors for cutaneous manifestations of diabetes 
mellitus. These are abnormal carbohydrate metabolism, 
microangiopathy, atherosclerosis, neuron degeneration and 
impaired host defense mechanisms.  
 

Table 5: Distribution of cases according to bacterial infection 
Bacterial infection No. of cases  Percentage 

Folliculitis 8 22.3 
Furunculosis 16 44.5 

Abscess 8 22.3 
Carbuncle 2 5.5 

Cellulitis 2 5.5 

 
 

CONCLUSION_______________________ 
The manifestations should be actively sought in all diabetic 
patients because early diagnosis and management can reduce 
morbidity. 
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INTRODUCTION 

Acne is a chronic inflammatory disease of the 

pilosebaceous units; it is characterized by seborrhoea, the 

formation of open and closed comedones, erythematous 

papules and pustules and in more severe cases nodules, 

deep pustules and pseudocysts. Inflammatory lesions are 

followed by scarring.
1
 It is stated that 90% of individuals, 

male and female, between puberty and age of 30 years, 

experience some degree of acne and is reported by Kubba 

et al to be the most common skin disease, in an urban 

dermatology clinic in India. There are estimated 200-300 

million acne sufferers in the country.
2
  

Acne vulgaris develops earlier in females than in males. 

Occasionally, it may start at age 7 or 8 years (adrenarche) 

and when it does, it portends severe acne. Less 

commonly, acne may make its first appearance in mature 

adults- after 25 years of age (adult acne). Adult acne is 

more common in women and is often, a part of cutaneous 

hyperandrogenism.
 

Acne waxes and wanes through 

adolescent years and early adult life, rarely it may persist 
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well into the fifth and the sixth decade (persistent acne). 

The most severe forms of acne vulgaris occur more 

frequently in males, but the disease tends to be more 

persistent in females.
 

Severity of the disease varies 

markedly from one individual to the other depending 

upon the interplay of various factors involved in the 

development of acne vulgaris.
1-4

 

Acne may ruin beauty and it may result in scars for life. 

Sufferers often have significantly impaired psychological 

development. The patient develops reduced self- esteem, 

and reduced career prospects caused by perceived 

disfigurement. These effects can be less related to the 

severity of the disease than to the patient’s own 

perception.
2,5

  

The present study on acne vulgaris was carried out to 

study age of onset, gender predilection, body site 

involved, severity, association of seborrhea, alopecia, and 

markers of androgenicity in females. 

METHODS 

A cross sectional, observational study on acne vulgaris 

was conducted between January 2011 to December 2011 

in the dermatology outpatient department of a medical 

college hospital at Lucknow, after obtaining permission 

of Institutional Ethics Committee. A total of 429 

consecutive, eligible patients of either gender were 

included as subjects. Acneiform eruptions, drug and 

cosmetic induced acne were excluded. 

The data was collected in a predesigned case record form 

which included age, gender, marital status, age of onset, 

duration of acne, body site involved, number and severity 

of acne lesions, relation to menstrual cycle, markers of 

androgenicity, post-acne hyperpigmentation and scarring. 

The severity of acne vulgaris was graded into four grades 

using a simple grading system, taking into account the 

predominant lesion.
6
 

 Grade 1: Comedones, occasional papules 

 Grade 2: Papules, comedones, few pustules  

 Grade 3: Predominant pustules, nodules, abscesses 

 Grade 4: Mainly cysts, abscesses, widespread 

scarring 

Statistical analysis was done using SPSS 15 software 

(SPSS, Chicago, IL, USA). 

RESULTS 

A total of 15,322 new patients attended the dermatology 

OPD, during the study period of one year, 429 patients 

presented for acne vulgaris, giving a frequency of 2.8%.  

A total of 253 (59%) were females and 176 (41%) were 

males, giving female to male ratio of 1.44:1. Mean age of 

male patient was 19.20 (±3.16) years and female 21.68 

(±4.29) years (Table 1). All male and 90.9% of female 

patients were unmarried. 

Table 1: Age wise distribution. 

Age in years Male Female 

 No. No. 

10-15 21 16 

16-20 101 100 

21-25 47 85 

26-30 7 47 

>30 0 5 

Total 176 253 

X2=33.1; p<0.001 

Table 2: Age of onset of acne vulgaris. 

Age onset 
Male 

(n=176) (%) 

Female 

(n=253) (%) 

10-15 64 (36.4) 176 (69.6) 

16-20 105 (59.6) 76 (30.0) 

21-25 7 (4.0) 1 (0.4) 

Mean±SD 16.24±2.05 14.84±1.58 

X2=49.18; p<0.0001. 

Age of onset in 240 (55.9%) patients was between 10 to 

15 years of age, with a mean of 15.41 (±1) years. Age of 

onset in males 105 (59.6%) was between 16 to 20 years 

of age, with a mean of 16.24 (±2.05) years; age of onset 

in females was 176 (69.6%) between 10-15 years of age, 

at the mean age of 14.84 (±1.58) years (Table 2). Family 

history of acne was observed in 225 (52.5%) patients.  

In a majority (40.3%) of patients, the total duration of 

acne, was more than 60 months. The duration of acne 

ranged from 1 week to 24 years, with an average duration 

of 39.81 months. Out of a total of 286 (66.7%) patients, 

186 (43.4%) patients complained of itching and post 

inflammatory hyper pigmentation. A total of 204 (80.6%) 

female patients gave history of habitual picking of acne, 

as compared to 122 (69.3%) male.  

The mean age of menarche was 13.99 (±1.80) years. 

Menstrual cycle was regular in 73 (28.9%) patients. 

History of premenstrual flare was present in 159 (37.2%) 

patients. 

Table 3: Body site affected. 

Site of acne lesions No (n=429) (%) 

Face 429 (100) 

Arms 83 (19.3) 

Back 110 (25.6) 

Chest 75 (17.5) 

Neck 32 (7.5) 

A total of 288 (67.1%) patients presented with acne of 

‘face alone.’ As such face was involved in all (100%) 

patients, followed by back 110 (25.6%), arms in 83 



Saxena K et al. Int J Res Dermatol. 2018 Mar;4(1):23-28 

                                                   International Journal of Research in Dermatology | January-March 2018 | Vol 4 | Issue 1    Page 25 

(19.3%), chest 75 (17.5%) and neck in 32 (7.5%) patients 

(Table 3). 

Table 4: Morphology of lesions. 

Types of lesions No (n=429) (%) 

Open comedones 223 (52) 

Closed comedones 416 (97) 

Papules 321 (74.8) 

Pustules 112 (26.1) 

Nodules 38 (8.9) 

Abscesses 29 (6.8) 

Pseudocyst 16 (3.7) 

Closed comedones were observed in 416 (97%) patients 

had, followed by papules in 321 (74.8%), open 

comedones in 223 (52%), pustules in 112 (26.1%), 

nodules in 38 (8.9%), abscesses in 29 (6.8%) and 

pseudocyst in 16 (3.7%) (Table 4). 

Table 5: Grade of acne vulgaris. 

Acne 

grade 

Male 

(n=176) (%) 

Female 

(n=253) (%) 

No. 

(n=429) (%) 

1 27 (15.3) 81(32) 108 (25.2) 

2 122 (69.4) 161(63.6) 283 (66) 

3 15 (8.5) 7 (2.8) 22 (5.1) 

4 12 (6.8) 4 (1.6) 16 (3.7) 

X2=26.31; p<0.0001. 

Grade 2 acne was observed in 283 (66%) patients, 

followed by grade 1 in 108 (25.2%) patients, grade 3 in 

22 (5.1%) patients and grade 4 in 16 (3.7%) patients 

(Table 5). Male 122 (69.4%) patients and female 161 

(63.6%) patients had grade 2 acne vulgaris (Table 5). In 

our study, patients having acne more than 60 months 

duration had grade 3 or grade 4 acne. 

Table 6: Markers of androgenicity in the female 

(n=253). 

Marker Present  (%) Absent (%) 

Hirsutism 67 (26.5) 186 (73.5) 

Acanthosis nigricans 13 (5.1) 240 (94.9) 

Seborrhea 95 (37.5) 158(62.5) 

Increased muscle 

mass 
0 0 

Deepening of voice 0 0 

In the study, seborrhea was observed in 95 (37.5%) 

female patients, followed by hirsutism in 67 (26.5%) and 

acanthosis nigricans in 13 (5.1%). None of the patient 

had increased muscle mass or deepening of voice. In 

female subjects, markers of androgenicity – such as 

hirsutism, acanthosis nigricans and seborrhea were more 

frequently seen in grade 2 acne and the association 

between them was statistically significant (p=0.045, 

p<0.0001, p value<0.0001 respectively) (Table 6). 

Table 7: Associated cutaneous and systemic 

conditions. 

 No (n=429) % 

Seborrhoea 261 60.8 

Alopecia 81 18.9 

Folliculitis 32 7.5 

Acanthosis nigricans 21 4.9 

PCOD 10 2.3 

Seborrhoea was the most common dermatological 

association as seen in 261 (60.8%) followed by 

folliculitis in 32 (7.5%), acanthosis nigricans in 21 

(4.9%), melasma in 9 (2.1%) and alopecia in 81 (18.9%). 

Polycystic ovarian disease (PCOD) was seen in 10 

(2.3%) patients. According to BMI, 8 out of 10 PCOD 

patients were overweight, and 2 were obese. USG 

findings in all 10 patients were suggestive of PCOD. 

Seven patients of PCOD had diabetes mellitus and none 

of them gave a positive family history of PCOD. Clinical 

findings were irregular menses and hirsutism in 10 

patients, Seborrhea in 6 patients and acanthosis nigricans 

in 8 patients (Table 7).  

Table 8: Types of acne scars. 

Types of acne scars No (n=429) (%) 

Atropic scars  

Icepick 344 (80.2) 

Rolling 289 (67.4) 

Boxscar 248 (57.8) 

Hypertrophic 5 (1.2) 

Keloid 1 (0.23) 

Atrophic scars were commonest: icepick scars in 344 

(80.2%), rolling scars in 289 (67.4%) and boxcar scar in 

248 (57.8%) patients. Hypertrophic scar were present in 5 

(1.2%) and keloids in 1 (0.23%) patient (Table 8). 

DISCUSSION 

The present study was done to study the clinical profile of 

patients of acne vulgaris in the Dermatology OPD of a 

medical college hospital and a possible correlation 

between acne vulgaris and markers of androgenicity in 

females. Acne vulgaris constituted 2.8% of all new 

patients attending Dermatology OPD. Other hospital 

based studies done in Asian population have reported 

acne vulgaris patients to be 1.06% to 19.6%.
7,8 

The mean 

age of a patient of acne vulgaris was 20.66 (±4.05) years 

confirming acne vulgaris to be a primarily, a problem of 

the adolescent.  

In the present study, female patients (59%) outnumbered 

male (41%) in the ratio of 1.44:1 with a mean age 21.68 

(±4.29) years, a marriageable age group. The majority 

(90.9%) female patients were unmarried. These 

observations confirm the report of Al-Ameer et al and 

Tallab.
8,9

 However Adityan et al have reported a larger 
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number of male patients in their study.
7
 Similar finding 

were observed by Kane et al indicating the greater 

concern of facial appearance in female patients, of 

younger and marriageable age group.
10 

In the present study the mean age of onset in was 15.41 

(±1.92) years, confirming observations of Adityan et al.
7
 

The age of onset in female was about 1.5 years earlier 

than in males and the difference was statistically 

significant (p<0.0001). Association between age of onset 

and age of puberty in our study was significant 

(p<0.0001). The observations confirm reports that acne 

develop earlier in females as compared to males due to an 

earlier onset of puberty.
1,11,12

  

In the present study, the average mean duration of acne 

vulgaris was 39.81 months and severe acne were 

associated with a longer duration. Adityan et al had 

reported mean duration of acne as 45.55 months and 

patients with longer duration of the disease had more 

severe acne vulgaris.
7
 

History of itching was noted in 186 (43.4%) patients and 

post inflammatory hyperpigmentation (PIH) in 286 

(66.7%) of patients. Reich et al in their study reported 

itching in 50% and Lim et al in 70% of their patients.
13,14

 

Post-inflammatory hyperpigmentation is a common 

sequel in acne patients.
15

 History of picking was noted in 

326 (76%) patients and it was more common in female 

204 (80.6%) as compared to male 122 (69.3%) patients. 

On the contrary, Pandey observed picking of acne to be 

more common in males as compared to females.
16

  

In our study, face was involved in all the patients of acne 

vulgaris (100%), back in 25.6%, arms in 19.3%, chest in 

17.5% and neck 7.5%, whereas only face involvement 

was seen in 67.1%. These observations are in accordance 

with data from earlier literature.
1,7 

The primary and the 

pathognomonic lesion of acne vulgaris is a comedone, 

which may be open or closed.
1,4,17 

In the present study, 

closed comedones were observed in 97% of our patients 

whereas open comedones were seen in 52% of our 

patients. Similar results were noted by Adityan et al.
7 

Acne vulgaris is a disease with polymorphic eruptions.
1
 

In our study, the severity of acne vulgaris was graded 

using a simple and quick system of classification of four-

grade system.
6 

Grade 2 acne was seen in 283 (66%) 

patients followed by grade 1 in 108 (25.2%), grade 3 in 

22 (5.1%) and grade 4 in 16 (3.7%) patients. Patients 

with grade 2 acne vulgaris outnumbered patients with 

more severe inflammatory forms of the disease. Similar 

findings were noticed by Kane et al.
10

 However, Adityan 

et al observed grade 1 acne vulgaris to be 60.2% of 

patients.
7
 In the present study, grade 4 acne vulgaris was 

observed in 6.8% male patient as compared to 1.6% 

female patients (p<0.0001). This observation is in 

accordance to studies of Tallab and Adityan et al.
7,9

   

Although acne is not an inherited condition, there is an 

inherited predisposition.
18,19

 We observed family history 

of acne in 52.5% of our patients; 62.5% patients of grade 

4 acne vulgaris had a positive family history of acne. 

Cunliffe and Gollnick reported family history in 40% and 

Kubota et al in 56.8% of their patients of acne 

vulgaris.
20,21

  

In our study, acne scarring was seen in 80.2% patients. 

Incidence of post acne scarring is observed to vary from 

5.9% to 40.2%.
4,7,10,22

 We observed that patients with 

longer duration of disease were more likely to have post-

acne scarring and the association between them was 

statistically significant (p<0.0001) and this finding is in 

accordance with earlier studies.
7,23  

Whereas, ice-pick scar was the most common type of 

post-acne scar and it was universally present in all 

patients of post acne scaring. Similar findings were 

noticed by Layton et al.
23 

However, we observed a higher 

percentage of post acne scarring as this may be a 

phenomenon in the North Indian race or may be due to 

longer duration of disease which was present in majority 

of patients and habit of picking might have played its 

important role. 

In our study, premenstrual flare was noticed in 62.8% of 

female patients. Incidence of premenstrual flare is 

reported to vary from 39.1% to 57.7%
 
by Adityan et al,

 

Stoll et al, Ikaraoha et al,
 
and Kubota et al.

7,24-26
 In the 

present study, irregular menses was noted in 28.9% of 

female patients. Similarly, irregular menses noted in 

earlier studies varied from 10.2% to 48%.
7,27

  

Markers of androgenicity in female patients such as 

hirsutism was observed in 26.5% of patients. Similarly, in 

earlier studies it varied from 0% to 21%.
7,27

 Seborrhea 

was observed in 37.5% of female patients followed by 

acanthosis nigricans in 5.1% female patients. Seborrhea 

plays a central role in the pathogenesis of the disease.
7
 In 

the present study, seborrhoea was observed in 60.8% of 

patient and it was associated with severe grades of acne 

(p<0.0001). Similar results were seen in Pandey
 
study.

16 

Other associated conditions, seen in our study, were 

alopecia in 18.9% of patients, folliculitis in 7.5% of 

patients, acanthosis nigricans in 4.9% and melasma in 

2.1% of patients. Most of the patients, having alopecia 

had traction alopecia and androgenic alopecia. Folliculitis 

is a known association of acne vulgaris. More over in our 

study, many of the patients were using hair oil which may 

be the underlying factor. Acanthosis nigricans was seen 

commonly in obese patients and polycystic ovarian 

disease patients. The only associated systemic disease 

was polycystic ovarian disease. Similarly, Adityan et al 

found polycystic ovarian disease as associated condition 

in 17 patients in their study.
7
  

In our study, 10 patients were of PCOD, confirmed by 

USG of lower abdomen. However, 60% patients had 
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elevated luteinizing hormone (LH) level, 30% had normal 

and 10% had below normal level; 30% patients had 

elevated follicle stimulating hormone, 70% had normal; 

90% patients had altered LH/FSH (that is above 2) and 

10% patients had below 2; 40% patients had elevated 

testosterone level and 60% had normal level. Hormonal 

investigations were done as close to menses as possible. 

There may be some patients haven’t had the exact idea of 

timing of their menses. Hence there may be slight 

variation in percentage as reported in earlier available 

literature.
28

 

CONCLUSION 

Female patients of acne vulgaris outnumbered male in the 

ratio of 1.44:1 and belonged to the age group 16 to 25 

years. Mean age of onset of acne was 15.41 (±1.92) years 

with onset earlier in females. The average total duration 

of acne vulgaris was 39.81 months and those with longer 

duration of the disease had more severe form. Post-

inflammatory hyperpigmentation was common and 

habitual picking is more frequent in females.  

Face is the most common site and closed comedone the 

most common acne lesion (97%) followed by open 

comedone (52%). Patients with grade 2 acne vulgaris 

form the majority of patients. Grade 4 acne vulgaris is 

more common in males (6.8%) as compared to females 

(1.6%). Premenstrual flare of acne was seen in majority 

(62.8%) of female patients. 

Seborrhoea (60.8% of patients) was the most common 

association followed by alopecia (18.9%), folliculitis 

(7.5% of patients) and acanthosis nigricans (4.9% of 

patients). Polycystic ovarian disease (2.3%) was the most 

common associated systemic disease. Common clinical 

markers of androgenicity in female patients; were 

hirsutism in (26.5%), acanthosis nigricans in (5.1%), 

seborrhea (37.5%). In female patients associated with 

PCOD, FSH, LH and testosterone level levels were 

normal but FSH-LH ratio was altered. 
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Context: It has been hypothesized that diagonal earlobe crease (DELC), “Frank’s sign” 
is indicative of coronary artery disease (CAD) and/or diabetes mellitus (DM). Several 
studies have confirmed an association between DELC and cardiac morbidity, mortality, and 
hypertension (HTN). However, some studies have not found any significant association. 
Aims: This study aims to find out the prevalence of DELC and its association with CAD, 
DM, and HTN. Settings and Design: Sangli-Miraj-Kupwad Corporation area. This was a 
cross-sectional analytical study. Subjects and Methods: Study participants: Adults from 18 to 
60 years age. Inclusion criteria: willing to participate in the study Exclusion criteria: Wearing 
heavy ear rings and excessive normal generalized wrinkling of the skin. Sample size: Sample size 
6310, determined after a pilot study revealing DELC in 1.5%. Sampling technique: Two-stage 
cluster sampling. Duration of study: 6 months. Study tools: Predesigned, pilot tested pro forma. 
Statistical Analysis: Statistical analysis was done by using SPSS 22 software. Prevalence and 
percentages were calculated, and Chi-square test was applied. Results: Out of 6638 participants, 
179 had DELC. The prevalence of bilateral DELC was 2.7%. The prevalence was significantly 
high among males (4.13%) and in the 51–60 years age group (5.29%). The prevalence of 
Grade 3 DELC was high and 91% of young adults had Grade 3 DELC. There were 408 (6.15%) 
participants who gave a history of CAD, 827 (12.46%) of DM, and 670 (10.09%) HTN. 
Significantly high association observed between DELC and CAD, DM, and HTN. CAD, DM, 
and HTN were significantly associated with Grade 3. Conclusions: The prevalence of bilateral 
DELC was 2.7% and is significantly associated with CAD, DM, and HTN.

Keywords: Coronary artery disease, diabetes mellitus, diagonal earlobe crease, hypertension
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the individual.[9] Hence, DELC may be used as a sign for 
prediction of CAD.

The prevalence of DELC in general population is not available 
as all available studies are hospital based. Indians as a 
community are more prone to CAD, Diabetes Mellitus (DM), 
and HTN and at a much younger age. Hence, this study was 
planned to find out the prevalence of DELC and its association 
in known patients with CAD, DM, and HTN.

Subjects and Methods
A cross-sectional study was conducted in Sangli-Miraj-Kupwad 
Corporation (SM and KC) area, Maharashtra, India. Study 
participants were adults of both sexes and with age ranging 
from 18 to 60 years. Study participants wearing heavy ear 
rings or with excessive generalized wrinkling of the skin were 

Original Article

Introduction

Bilateral diagonal earlobe crease (DELC), also called 
“Frank’s sign,” was first reported to be associated with 

risk factors for coronary artery disease (CAD) by Frank.[1]

Several reports thereafter have confirmed an association 
between earlobe crease and CAD.[2-8] It has been reported 
that DELC is associated with increased cardiac morbidity 
and mortality.[9] An association between DELC and systolic 
hypertension (HTN) is also reported.[10] However, some studies 
have not found any significant association between DELC 
and CAD.[10] Agouridis et al. mention that even though it is 
evident that there is an association between DELC and CAD, 
there are some limitations to say so.[11]

The pathophysiological link between DELC and CAD can 
be explained as both the earlobe and heart are supplied 
by “end arteries” without the possibility for collateral 
circulation.[9] The microvascular disease results into loss 
of elastin and elastic fibers in the earlobe causing DELC. 
The presence of DELC may reflect the presence of a 
similar microvascular disease in the coronary circulation in 
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excluded. Sample size was calculated by using prevalence 
of DELC (1.5%) as obtained from a pilot study. Calculated 
sample size was 6310 (α = 5%, zα = 1.96, P = 1.5%, 
d = error 20%). Two-stage cluster sampling technique was 
used for selection of study participants. There are total 71 
wards in SM and KC area. One ward from each area (Sangli, 
Miraj and Kupwad) was selected. House-to-house visit was 
paid to identify study participants. All participants willing to 
participate in the study were included till the desired sample 
size was achieved. All available and eligible participants from 
a house were included.

A well-designed questionnaire as per the need of study was 
developed to collect and record the data of the participant. The 
questionnaire was pretested and used for pilot study also. Four 
interns were identified and were trained by investigator with 
the help of power point presentation for identification, grading 
of DELC, and for data collection by using the questionnaire. 
Trained interns were provided with the photograph of DELC 
to help them in explaining about the study to participants.

The study participants were asked about history of three medical 
ailments – CAD, DM, and HTN, and the answer was recorded.

Definition and grading of the diagonal earlobe 
crease
The DELC is an earlobe crease extending diagonally from 
the tragus across the lobule to the rear edge of the auricle.[1] 
In the study, the participant is diagnosed to have DELC only 
when the said crease is bilateral. The severity of DELC is 
graded as follows:[12] Grade 1: A small amount of wrinkling 
on the earlobe [Figure 1], Grade 2a: Creased more than 
halfway across the earlobe [Figure 2], Grade 2b: A superficial 
crease across the earlobe [Figure 3], and Grade 3: A deep 
crease across the whole of the earlobe [Figure 4].

Statistical analysis
Statistical analysis was done by using SPSS 22 software (IBM 
Corp, Armonk, New York, USA). Prevalence and percentages 
were calculated. Chi‑square test was applied to find out the 
association between DELC and diseases, namely, CAD, DM, 
and HTN.

Results
Total participants interviewed during survey were 6638, out 
of which 3035 were females and 3602 were males. Age of 
the participants ranged from 18 to 70 years, mean age being 
43.80 years standard deviation (SD) ±13.51.

Out of 6638 individuals, 179 had bilateral DELC. Grade-wise 
distribution of DELC was as follows: Grade 1: 51 (28.49%), 
Grade 2a: 38 (21.23%), Grade 2b: 26 (14.53%), and 
Grade 3: 64 (35.75%).

The prevalence of bilateral DELC was 2.7%. The prevalence 
of Bilateral DELC in males was 4.13% (149) and in females, 
it was 0.99% (30). The prevalence of DELC was significantly 
more common in males (χ =37.32, P = 0.00) [Table 1].

Mean age of participants without bilateral DELC was 
43.52 years with SD ± 13.42. In contrast, mean age 

of persons with bilateral DELC was 53.43 years with 
SD ± 13.47 (z = 9.71, P = 0.00). The prevalence of bilateral 
DELC was significantly high in the 51–60 years age 
group (5.29%, χ2 = 94.73, P = 0.00). Interestingly, 91% of 

Figure 1: Grade 1 – A small amount of wrinkling on the earlobe

Figure 2: Grade 2a – Creased more than halfway across the earlobe

Figure 3: Grade 2b – A superficial crease across the earlobe
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young adults of age between 18 and 35 years having DELC 
had DELC of Grade3 [Table 2].

History of CAD was present in 408 (6.15%) participants, history 
of DM in 827 (12.46%), and history of HTN in 670 (10.09%).

Out of 179 persons with DELC, 36 (20.1%) had history of 
CAD (χ2 = 62.19, P = 0.00), 34 (19%) had DM (χ2 = 7.20, 
P = 0.00), and 42 (23.5%) had HTN (χ2 = 36.23, 
P = 0.00) [Table 3].

Maximum study participants with CAD had DELC of Grade 3 
and 2a. DM was present mainly in participants with Grade 2b 
and Grade 3 DELC. Maximum study participants with HTN 
had Grade 3 DELC. Significant association was observed 
between grades of bilateral DELC and DM (χ2 = 38.43, 
P = 0.00) and HTN (χ2 = 16.18, P = 0.001).

Discussion
DELC has been suggested as a marker of generalized 
atherosclerosis. It has been already stated that both earlobes 
and heart are supplied by “end arteries” where possibility for 
development of collateral circulation is low. Histopathology 
studies of biopsies from earlobe in cases of DELC have 
reported loss of elastin fibers indicating a generalized 
microvascular disease and hinting at possibility of similar 
changes in coronary arteries in the affected individuals.[2]

Majority of clinical, angiographic, and postmortem study 
reports support the proposition that DELC may be associated 
with CAD and can be used as a valuable indicator which can 
be observed/identified easily clinically.[2,3,4,13-17] Ramos et al. 
have studied and concluded that ear creases are independently 
associated with peripheral arterial disease and may be an 
external marker for risk identification.[18] In addition, Kang 
and Kang found association between earlobe crease and the 
metabolic syndrome.[19] Elliot and Karrison conducted a 
prospective cohort study and found a positive association 
between DELC and all cause morbidity and mortality 
including cardiac cause.[9] In another study, Elliot and Powell 
found earlobe creases to be associated in a graded fashion, 
with a higher rate of cardiac events.[20]

In “a review of the medical literature and dental implications,” 
authors conclude that even though more research is needed in 
this area, it is advisable for a dentist to use DELC as a vital 
sign along with the medical history and other signs for risk 
assessment and medical evaluation.[21] A positive association 
between DELC and CAD was observed in the present study.

Most studies of “prevalence” of DELC are actually 
hospital-based studies while ours is a community-based study. 
The prevalence of DELC was found to be significantly higher 
in males. This finding of male preponderance is also noted by 
other studies, even though the studies were hospital based.[2,4] 
It was observed that prevalence of DELC was mainly present 
in the older age and similar findings are noted by other 
investigators.[2]

DELC was also observed to be significantly associated with 
DM and HTN in our study. DM and HTN are independent 
risk factors for CAD, and patients with DM and HTN 
are vulnerable to atherosclerosis. This fact may explain a 
significant association between DELC, DM, and HTN.

Telomeres shorten during the replication of somatic cells, 
leading to attrition in the length of telomere indicating 
progressing biological age. Telomere length in leukocytes 
reflects the cumulative burden of oxidative stress and 
inflammation in the circulation during an individual’s lifetime 
and has been reported to be a useful marker of biological 
aging of the cardiovascular system.[22] Atherosclerosis, 
essential HTN, and noninsulin-dependent DM are age-related 
disorders, and telomere length is one of a number of biologic Figure 4: Grade 3 – A deep crease across the whole of the earlobe

Table 1: Age‑wise distribution of persons with diagonal earlobe crease
DELC Age groups Total Significance

18‑35, n (%) 36‑50, n (%) 51‑60, n (%)
Yes 23 (1.09) 31 (1.43) 125 (5.29) 179 (2.70) χ2=94.73

P=0.00No 2093 (98.91) 2130 (98.57) 2236 (94.71) 6459 (97.3)
Total 2116 (100) 2161 (100) 2361 (100) 6638 (100)

Grade‑ and age‑wise distribution of persons with DELC
Grade 1 2 (8.70) 8 (25.81) 41 (32.80) 51 (28.49)
Grade 2a 0 20 (64.52) 18 (14.40) 38 (21.23)
Grade 2b 0 3 (9.68) 23 (18.40) 26 (14.53)
Grade 3 21 (91.30) 0 43 (34.40) 64 (35.75)
Total 23 (100) 31 (100) 125 (100) 179 (100)
DELC=Diagonal earlobe crease
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of DELC, DELC may be said to be the external presentation 
of atherosclerosis. This atherosclerosis could be because of 
aging or accentuated by DM and HTN leading to CAD.

At present, the association between the time of onset of DELC 
and that of atherosclerosis is not known. Thus, considering all 
these aspects, we can conclude that whenever there is DELC, 
we should plan to evaluate the individual for CAD, DM, or 
HTN.

Conclusions
The prevalence of bilateral DELC was 2.7% and was 
significantly associated with CAD, DM, and HTN. Therefore, 
bilateral DELC, a visual cutaneous clinical marker, can be 
used as a screening tool for early diagnosis and prevention of 
CAD and other related diseases.
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indicators that may serve to assess the progression of biologic 
aging in humans.

A study conducted on male Japanese patients with metabolic 
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be a useful indirect marker of high-risk patients.[22]
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ear-crease sign” could identify patients who are aging earlier 
than usual and are thus at risk of CAD prematurely and whose 
prognosis might be improved by early preventive measures.[23]

In the present study, only self-reported cases of CAD, DM, and 
HTN were considered. Therefore, many of the undiagnosed 
cases may have been missed. In spite of this limitation, on the 
basis of statistical results and results reported by several other 
studies, we can say that there is an association between DELC 
with CAD, DM, and HTN. Considering the pathophysiology 
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INTRODUCTION 

Keloids are characterized by firm, mildly tender, 

bosselated nodules or plaques occurring more frequently 

on shoulders, chest, neck, upper arms and face.1 They are 

benign overgrowth of fibrous tissue that usually develops 

after healing of a skin injury and extends beyond the 

original defect.2 The uncontrolled growth of keloid 

continues progressively, and the patients experience itch 

and pain. The fibrous keloid progresses to gain a larger 

size, leads to cosmetic disfigurement, functional 

impairment, and affects the quality of life adversely.3  

It is supposed that corticosteroids owing to their anti-

inflammatory properties are helpful in suppressing 

hypertrophic scars and the keloid.4 The corticosteroids 

diminish collagen and glycosaminoglycan synthesis, 

inhibit fibroblast growth and enhance collagen and 

fibroblast degeneration.5,6 

ABSTRACT 

 

Background: Management of keloid is difficult as well as challenging. Intralesional triamcinolone acetonide (TAC) 

injections have remained a gold standard in non-surgical management of keloid. TAC is generally used in the 

concentration of 40mg/ml, which causes adverse effects such as local dermal atrophy and hypopigmentation. Aim 

was to study efficacy and adverse effects of TAC in treatment of keloid, in a lesser concentration of 20mg/ml. 

Methods: An open label study was conducted from November 2015 to May 2017 on 25 subjects of either gender, in 

the age group 11-55 years, at a medical college hospital. Intralesional injection TAC 20 was administered in the 

keloid at an interval of 3 weeks, for a total of 6 sessions, over a period of 18 weeks. Vancouver scar scale (VSS) was 

used to assess the improvement and SPSS 21 for statistical analysis. 

Results: Mean age of keloid subjects was 30.72 years and median duration of keloid was 8 months. The mean VSS 

score before treatment was 8.36 which reduced to 3.20 after treatment. Mean percentage change in VSS score was 

62.79%, which was very highly significant (p <0.001). Physician’s assessment was ‘Very Good’ in 52.0% and 

‘Excellent’ in 5 (20%). Adverse effect of atrophy was seen in 3 (12%), hypopigmentation in 11 (44%) and 

telangiectasia in 4 (16%).  

Conclusions: Intralesional injection triamcinolone acetonide 20mg/ml gives very good to excellent improvement in 

the majority of patients of keloid. Local adverse effects seen were hypopigmentation, atrophy and telengiectasia.  
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Triamcinolone acetonide (TAC) is the most commonly 

used intralesional corticosteroid for the treatment of 

keloids and is considered to be the first line therapy for 

the treatment of keloids.7 TAC is used in different 

concentrations ranging from 10 to 40mg/ml. Different 

studies recommend different intervals between successive 

injections and the number of injections may vary from 

four to eight.8  

Intralesional injection TAC 40mg/ml is more commonly 

used, as the concentration of 40mg/ml is very effective in 

controlling keloid. However Local side effects such as 

dermal atrophy, telengiectasia, hypopigmentation and 

pain at the site of injection due to TAC 40mg/ml are 

common. Pain can be avoided by use of topical 

anesthesia and/or regional injections of local anesthetic 

around the scars.9 Hypopigmentation is not a problem in 

non-pigmented western skin but is significant in 

pigmented skin.  

Aim was to study the efficacy and the adverse effect of 

intralesional injection triamcinolone acetonide in 

treatment of keloid, in concentration of 20mg/ml. 

METHODS 

The study was carried out on 25 patients in Dermatology 

OPD of a medical college hospital in North India from 

November 2015 to May 2017 (one year and six months). 

Patients of keloid of either gender, in the age group 11 to 

55 years, were included in the study. Patients with local 

infection, immune-compromise, pregnancy or lactation 

and those who had received treatment for keloid during 

previous 6 months were excluded. Sample size was 

calculated on the basis of decrease in volume of the 

keloid.10  

Injection Triamcinolone acetonide 20mg/ml (TAC 20) 

was injected intralesionally at an interval of 3 weeks, for 

a total of 6 sittings over a period of 18 weeks. Injection 

Triamcinolone acetonide 40mg/ml was diluted using 

lignocaine with adrenaline, in equal proportions, to get a 

final concentration of 20mg/ml. The lesion was infiltrated 

with the drug suspension, using a disposable insulin 

syringe and 26-gauge needle, till complete and uniform 

blanching of the lesion, was achieved. The subject was 

not administered any sedation or analgesia prior to the 

injection. 

The details of the subject including the Fitzpatrick skin 

type, duration, site, number and parameters such as 

height, pliability, vascularity and pigmentation of the 

keloid assessed on Vancouver Scar Scale (VSS), were 

recorded in a predesigned “Case record form.” VSS was 

assessed before treatment and three weeks after 

completion of the treatment. 

VSS is a validated and widely used tool to document a 

change in appearance of the scar, in clinical practice and 

research.11-13 Parameters of the keloid such as vascularity, 

pliability, pigmentation and height are assessed, in order 

to determine the score. The score allotted for pliability is 

from 0 to 5, score for height and vascularity from 0 to 3 

and for pigmentation from 0 to 2, to give a maximum 

possible score of 13. The decreasing mean value of the 

total score indicates clinical improvement, in the scar. 

Scar height was measured with calipers, and scar 

pliability assessed by palpation; scar vascularity rated by 

visual inspection, and the rate of refill, after blanching it. 

Blanching was achieved by a transparent plastic sheet 

with VSS score sheet, pasted on it. Scar pigmentation 

was assessed after blanching and comparing the scar 

color with the surrounding skin.13 The percentage 

reduction in VSS was graded according to the Quartile 

score with ≤25% reduction in VSS graded as Poor, 26-

50% reduction as Good, 51-75% reduction Very good 

and >75% reduction as Excellent response. 

Data was analyzed using Statistical Package for Social 

Sciences (SPSS) version 21.0. Wilcoxon signed rank was 

used to assess the outcome and ‘p’ value less than 0.05 

was considered to be a statistically significant change. 

RESULTS 

A total of 25 subjects of keloid of either gender, were 

treated with intralesional injection of triamcinolone 

acetonide 20mg/ml (TAC-20). All the 25 subjects 

completed the study. Male were 52%, female 48% and 

the mean age was 31.76±13.08 years. Family history of 

keloids was present in 4 (16.0%). The majority (60.0%) 

of the subjects had Fitzpatrick Skin type IV. Duration of 

keloid ranged from 1 to 36 months with a median 

duration of 7 months. 

Table 1: Demographic data. 

Keloid patients  Value  

Gender 
Male  13 (52%) 

Female 12 (48%) 

Age (year) 11 to 55  Mean 31.76±13.08 

Family history 
Positive  4 (16.0%) 

Negative  21 (84%) 

Skin Photo-type 
Type IV  15 (60.0%) 

Type V  10 (40.0%) 

Duration (months) 1 to 36 Median 7 

The majority (92%) had one or two keloids and 2 (8%) of 

the subjects had more than three keloids. 

Table 2: Number of keloids. 

Patients Number of Keloids 

18 (72%) 1 

5 (20%) 2 

0 (0%) 3 

1 (4%) 4  

1 (4%) 5 
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The majority (90%) of keloids were either on the chest or 

shoulders.  

Table 3: Location of keloids. 

Location on the body No. of keloids (30) 

Chest  16 (52 %) 

Shoulder and arm 11 (38 %)  

Face and ear 3 (10 %) 

Back 0 (%) 

Thigh and leg 0 (%) 

An assessment of Vancouver Scar Scale (VSS) score was 

carried out at the baseline i.e. before the treatment, and at 

3 weeks after the last (sixth) injection, i.e. at 18 weeks 

from the first injection: Before starting the treatment, at 

the baseline, mean VSS score was 8.36±1.60 (Median 

8.0), which reduced to 3.20±1.92 (Median 3.00) at final 

follow up, thus showing a mean change of -5.16±1.63 

(62.79%). On evaluating the data, it was found to be 

statistically significant (p<0.001). 

Table 4: VSS score following treatment with 

intralesional injection of triamcinolone acetonide. 

VSS score (n=25) Median Mean SD 

At baseline 8.00 8.36 1.60 

4.5 months (final follow up) 3.00 3.20 1.92 

Mean±SD -5.16±1.63 % change -62.79%; z=4.401; p<0.001 

 

Figure 1: Pretreatment photograph of keloid on back 

of shoulder. 

Physician rated outcome was ‘Very good’ to ‘Excellent’ 

in 18 (72%) and ‘Good’ in 5 (20%) subjects. There were 

2 (8%) cases in which outcome was evaluated as ‘Poor’. 

Table 5: Physician rated outcome. 

Assessment n = 25 

Poor 2 (8%) 

Good 5 (20%) 

Very good 13 (52%) 

Excellent 5 (20%) 

 

Figure 2: Post-treatment photograph after TAC-20 

(excellent response). 

 

Figure 3: Pretreatment photograph of keloid. 

 

Figure 4: Post-treatment photograph of keloid after 

TAC20 (very good response but with atrophy           

and telengiectasia). 

Pain was the most common adverse effect as reported by 

21 (84%) patients. Hypopigmentation was observed in 11 

(44%), telengiectasia in 4 (16%), and dermal atrophy in 3 

(12%) of the subjects (Table 6). 
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Table 6: Adverse effects. 

Adverse Effects n = 25 

Pain 21(84%) 

Hypopigmentation 11 (44%) 

Telangiectasia 4 (16%) 

Dermal atrophy 3 (12%) 

DISCUSSION 

Pathogenesis of the keloid is still not well understood.14 

A variety of treatment modalities such as silicone gel 

sheeting, intralesional injections, cryotherapy, surgical 

manipulation, laser and radiotherapy are used, but no 

particular treatment is suitable or effective in all cases 

and keloid it tends to recur, irrespective of the treatment 

used.8 Drugs like bleomycin, interferon, 5-fluorouracil 

when used intralesionally, have a better efficacy, but are 

costly and cause severe drug reactions. Surgery and laser 

therapy have limitations and radiotherapy causes 

malignancy.15  

Corticosteroids seem to be effective as they diminish 

collagen and glycosaminoglycan synthesis, inhibit 

fibroblast growth, enhance collagen and fibroblast 

degeneration and have powerful anti-inflammatory 

effect.4-6 The anti-inflammatory effect of TAC in addition 

to inhibition of collagen and glycosaminoglycan 

synthesis, and degeneration of fibroblast/collagen might 

be giving it an edge, however the drug causes local 

adverse effects such as dermal atrophy, telengiectasia and 

hypopigmentation in large number of patients. 

Inability to measure amount of drug used with respect to 

area as well as thickness of keloid, has been a major 

limitation in this study as in most other studies. 

Consequently, complete blanching of the keloid, was 

considered to be the end point, for the dose of the drug 

injected intralesionally. 

TAC is cost effective and practical and has become first-

line treatment for keloid, in spite of many limitations. 

Studies have reported that lower dose of TAC, i.e. 

20mg/ml reduces the side effects of TAC without 

jeopardizing the efficacy.16-18  

In this study, majority of the subjects were in the age 

group <30 years; males being slightly more than females. 

Uzair et al and Ahuja et al also observed predominance of 

keloid in the younger age group.19,20 The duration of 

keloids in majority of subjects was less than 12 months. 

The majority showed a very good to excellent response 

conforming observations from studies.21,22 The Keloid 

were found to be most common on the chest (60%), 

followed by shoulder (20%), arm (18%) and face (10%) 

similar to observations.23  

In the present study following intralesional TAC 20, a 

majority (62.79%) of patients of keloids showed 

significant mean reduction in VSS. The observations 

were in conformity with that of Uzair et al.19 The 

improvement observed was comparable to TAC 40mg/ml 

used by Chatterjee A and Shanthi M et al.15,20 The 

improvement in keloid with TAC 20 mg/ml was observed 

to be similar to TAC 40mg/ml used in other 

studies.15,19,20,23,24  

Immediate pain at the site of injection was the 

commonest side effect with TAC 20 as reported by 84% 

of the subjects. However, the pain was mild, transitory 

and resolved within few hours, which is attributed to 

dilution with lignocaine and adrenaline which causes a 

sustained hypoesthesia and therapeutic effect at the site, 

locally. Hypopigmentation was observed in 44%, atrophy 

in 12% and telengiectasia in 16% of the subjects treated 

by TAC 20; this was comparable to other studies.25-27 

Manuskiatti et al and Jannati et al using TAC-20, 

reported hypopigmentation in 20%, atrophy in 10% and 

telengiectasia in 20% of patients.23,28 Bilal et al using 

TAC 40mg/ml reported hypopigmentation (29%), 

atrophy (4%) and telengiectasia (25%).29 An occurrence 

of atrophy in 18% of cases was from studies.20  

In the present study with TAC 20, hypopigmentation was 

observed in 44 % of the subjects. The incidence of 

hypopigmentation in the study was much higher as 

compared to other studies probably because all subjects 

in this study, were of Fitzpatrick skin type IV and V. 

Most other studies do not mention the skin phototype of 

the subjects. 

Limitations of the study includes therapeutic effect of 

injection TAC was studied over a period of only 18 

weeks for a patient, which may be inadequate. Post 

treatment follow up of patient should be of a longer 

period to judge the recurrence. 

CONCLUSION 

TAC 20mg/ml gives very good to excellent response in a 

majority of patients and the improvement is comparable 

to the result with TAC 40mg/ml as reported by other 

workers. TAC 20 also causes adverse effects such as 

hypopigmentation, telengiectasia and atrophy. However 

adverse effects with TAC 20 are less compared to TAC 

40. Immediate postoperative pain occurs but is mild and 

transitory. 
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INTRODUCTION 

Keloid is an area of benign overgrowth of fibrous tissue 

that usually develops after healing of a skin injury, and 

extends beyond the original defect.1 Keloids clinically 

manifest as raised, hyper-pigmented, erythematous 

nodules or plaques, with an irregular border, making 

them visible and distinct from the surrounding skin.2 

Patients with darker skin have a higher prevalence for 

keloid than lighter skin.3 It is the fifth most common skin 

disease in adult black patients, in the United Kingdom.4 

Symptoms of itch and pain due to keloid are mild, but the 

disfigurement and functional impairment can be severe. It 

leads to aesthetic and physical complaints, causing 

psychogenic turmoil and severe depression in affected 

individuals.5-7 Intralesional triamcinolone acetonide 

(TAC) is considered to be the first line of treatment, 

however it is effective only against younger keloids, 

response rate varies from 50% to 100%, and a recurrence 

rate of 9% to 50% is reported.8 Local side effects due to 

TAC include dermal atrophy, telengiectasia and pain at 

the site of injection. 

ABSTRACT 

 

Background: Keloid is a common presentation in clinical practice. Symptoms due to keloid are mild, but 

disfigurement and functional impairment can be severe. It is difficult to treat. Intralesional, injection triamcinolone 

acetonide, has limited efficacy, causes adverse effects such as local dermal atrophy, telengiectasia and 

hypopigmentation. Injection verapamil is reported to have similar efficacy, but lesser side effects, and is cheaper. Aim 

was to study efficacy and adverse effects of intralesional verapamil in treatment of keloid.  

Methods: An open label study on 25 patients of keloid, either gender, age 11 to 55 years at a medical college 

hospital. Injection verapamil 2.5 mg/ml was administered intralesionally, at an interval of 3 weeks, for a total of 6 

sittings, over a period of 18 weeks. Vancouver scar scale (VSS) was used to assess the improvement. The statistical 

analysis was done using SPSS version 21.0. 

Results: Median duration of keloids was 8 months. The mean VSS score before treatment was 7.68 which reduced to 

4.28 after treatment. Mean percentage change in VSS score was 46.21%, very highly significant (p<0.001). 

Physician‟s assessment was „very good‟ in 32.0% and 'excellent' in 8.0%. The complaint of post-procedure pain was 

present in almost all.  

Conclusions: Intralesional injection verapamil, gives very good to excellent improvement in 40% of patients of 

keloid. Post injection pain persists for more than 24 hours. Drug does not cause local dermal atrophy or 

hypopigmentation.  
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Verapamil, a calcium channel blocker, and an 

antiarrhythmic agent, has emerged as a useful treatment 

modality in treatment of keloids.9 It is reported to 

decrease IL-6 and vascular endothelial growth factor in 

the central keloid fibroblasts, reducing cell proliferation, 

increasing apoptosis and expression of decorin, thus 

inhibiting fibroblast proliferation and migration and 

reducing keloid.10 It is reported that VPL has lesser side 

effects as compared to TAC, is cheaper and could be a 

suitable alternative to TAC.11 Aim was to study efficacy 

and adverse effects of intralesional verapamil in treatment 

of keloids, by assessing clinical improvement using 

Vancouver scar scale (VSS). 

METHODS 

The study was carried out on 25 patients in Dermatology 

OPD of a medical college and hospital, Uttar Pradesh, 

India, over a period of one year and six months, with due 

permission of Institutional Ethics Committee. Keloid 

patients of either gender, in the age group 11 to 55 years, 

were included in the study. Patients with immuno-

compromised status, local infection, pregnant or lactating 

mothers and those who had received any specific 

treatment for keloid within previous 6 months were 

excluded. Sample size was calculated on the basis of 

decrease in volume of keloid.12 

Injection verapamil (VPL) 2.5 mg/ml was administered 

intralesionally at an interval of 3 weeks, for a total of 6 

sittings, over a period of 18 weeks (4.5 months). Injection 

Verapamil needs no dilution as it is available in the 

required concentration of 2.5 mg/ml (vial: 5 mg/2 ml). 

The lesion was infiltrated with the drug solution, until 

complete and uniform blanching of the lesion was 

achieved, using a disposable insulin syringe, and 26 

gauge needle. No sedation/analgesia was used prior to the 

injection. 

The details of the subject were recorded in a predesigned 

“case record form” which included the Fitzpatrick skin 

type, duration, site, number and various other parameters 

of the keloid. Height, pliability, vascularity, pigmentation 

and size of the keloid were assessed on VSS. VSS was 

assessed before treatment with Injection VPL, and after 

completion of the treatment at 18 weeks. 

VSS is a validated tool to document a change in 

appearance of the scar and is widely used in clinical 

practice and research.13-15 It was first described by 

Sullivan in 1990.16 Vascularity, pliability, pigmentation, 

and height of the scar are the parameters assessed to 

determine the score, in VSS. The score for pliability 

ranges from 0 to 5, height and vascularity from 0 to 3 and 

pigmentation from 0 to 2, to give a maximum score of 13. 

The decreasing mean value of the score indicates clinical 

improvement in the scar.  

Scar height was measured with calipers, scar pliability 

subjectively assessed by palpation, scar vascularity was 

rated on visual inspection, and the rate of refill after 

blanching the keloid. Blanching was achieved by a 

transparent plastic sheet with VSS score sheet pasted on 

it, as suggested by Baryza and Baryza.15 Scar 

pigmentation was assessed after blanching, and 

comparing the scar color with the surrounding skin. 

The percentage reduction in VSS was graded according 

to the quartile score with ≤25% reduction in VSS, graded 

as poor, 26-50% reduction as good, 51-75% reduction 

very good and >75% as excellent response. 

Statistical analysis 

Data was analyzed using Statistical Package for Social 

Sciences (SPSS), version 21.0. Wilcoxon signed rank was 

used to assess the outcome. A „p‟ value less than 0.05, 

indicated a statistically significant change. 

RESULTS 

A total of 25 patients of keloid, were treated with 

intralesional injection verapamil 2.5 mg/ml. All 25 

patients completed the study. Male patients were 14 

(56%) and female 11 (44%). Age of the patients varied 

from 12 years to 49 years, mean age was 30.72 (±11.23) 

years (Table 1). Family history of Keloid was present in 3 

(12.0%) patients. The majority (64.0%) had Fitzpatrick 

skin type IV. Duration of Keloids ranged from 1 to 36 

months with a median duration of 8 months (Table 1). 

The majority (92%) had one or two keloids; none of the 

patient had more than three keloids (Table 2). The 

majority (92%) of keloids were either on the chest or 

shoulders (Table 3). 

Table 1: Demographic data. 

Demographic characteistics 

Gender 
Male 14 (56%), Female 11 (44%) 

Ratio M:F- 1.27:1  

Age in 

years 
12-49 

Mean 30.72±11.23 

yrs 

Family 

history 
+ve 3 (12.0%) -ve 22 (88%) 

Fitzpatrick 

skin type 

Type IV 

(64.0%) 
Type V skin (36.0%) 

Duration 1 to 36 months Median- 8 months 

Table 2: Number of keloids. 

Patients Number of Keloids 

15 (60%) One 

8 (32%) Two 

2 (8%) Three 

An assessment of VSS score was done at baseline and at 

3 weeks, after the last injection, i.e. at 18 weeks from the 

first injection. At baseline, mean VSS score was 

7.68±1.89 (median 8), which reduced to 4.28±2.21 
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(median 5) at final follow up, showing a mean change of 

3.40±1.44 (46.21%). On evaluating the data statistically, 

it was found to be significant (p<0.001) (Table 4). 

Physician rated outcome was „very good‟ to „excellent‟ in 

10 (40%) and „good‟ in 11 (44%) cases. There were 4 

(16%) cases in which outcome was evaluated as poor 

(Table 5). 

Table 3: Location of keloids. 

Location on the body Number of keloids (%) 

Chest  14 (56) 

Shoulder and upper arm 9 (36) 

Face and ear 4 (16) 

Back 3 (12) 

Thigh and leg 2 (8) 

Table 4: Vancouver scar scale (VSS) score. 

VSS score (n=25) Median Mean SD 

At baseline 8.00 7.68 1.89 

At 4.5 months (final follow 

up) 
5.00 4.28 2.21 

Mean change±SD (% 

change) 
3.40±1.44 (46.21%) 

Significance of change 

(Wilcoxon signed rank 

test) 

z=4.401; p<0.001 

Table 5: Physician rated outcome. 

Assessment N=25 (%) 

Poor 4 (16) 

Good 11 (44) 

Very good 8 (32) 

Excellent 2 (8) 

Table 6: Side effects. 

Adverse effects N=25 (%) 

Pain 24 (96) 

Hypopigmentation 0 (0) 

Telangiectasia 0 (0) 

Dermal atrophy 0 (0) 

  

Figure 1: A= Before treatment; B= After 18 weeks of 

treatment (excellent improvement). 

  

Figure 2: A= Before treatment; B= After 18 weeks of 

treatment (poor response). 

Pain was the most common side effect as reported by 24 

(96%) patients. None of the patients showed 

hypopigmentation, telengiectasia or atrophy (Table 6). 

DISCUSSION 

Keloids cause cosmetic disfigurement, functional 

impairment and a significant morbidity.6,7 A variety of 

treatment such as pressure therapy, silicone gel sheeting, 

intralesional bleomycin or interferon or corticosteroid 

injections, cryotherapy, surgical manipulation, laser and 

radiotherapy are being used. No particular treatment is 

suitable or effective in all the cases of keloid.17 

Intralesional corticosteroids seem to be more effective, 

however they cause local adverse effects such as 

hypopigmentation, dermal atrophy and menstrual 

irregularities. 

Among the emerging therapies, verapamil (VPL) is 

reported to be effective, relatively safer and much 

cheaper than TAC.9 Verapamil inhibits the synthesis and 

secretion of extracellular matrix molecules, including 

collagen, glycosaminoglycans, fibronectin and increases 

collagenase by inducing procollagenase expression.18 

This study was done to evaluate efficacy of VPL in 

treatment of the keloid, in skin phototype IV and V. The 

drug VPL was used in the concentration of 2.5 mg/ml 

intralesionally, and VSS was used for assessment of the 

improvement.19-21 

The actual amount of dose of the drug being injected, 

with respect to area and thickness of the keloid, cannot be 

measured as thickness of the keloid varies from lesion to 

lesion, and also within the lesion. Consequently in this 

study, complete blanching of the keloid at the time of 

intralesional injection, was considered to be the end point 

of the dose. 

Majority of patients in this study, were in the age group 

<30 years; males being slightly more than females. Kant 

et al, Uzair et al, and Ahuja et al also observed 

predominance of keloid in the younger age group.11,20,22 

The presentation of the patient in the younger is more 

probably due to a greater esthetic concern in the young. 

The duration of keloids, in the majority of subjects was 

A B 

A B 
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less than 12 months. Keloids were observed to be 

commonest on the chest (60%), followed by shoulder 

(20%), arm (18%) and face (10%), similar to the findings 

of Jannati et al.23 

In the present study, a mean reduction of 46.21% in all 

the parameters of the VSS, was observed at the end of 18 

weeks. Uzair et al observed 36.75% reduction in VSS 

score, which was less than the improvement in the 

present study, however he had used only 3 injections of 

verapamil, one each at monthly interval.20 In the present 

study, a total of 6 injections of VPL were administered, 

one each at 3 weeks interval, over a period of 18 weeks. 

Shanthi et al observed reduction in mean height of keloid 

from 4.33 mm to 0.15 mm, indicating an almost complete 

flattening, and maintenance of the improvement at 52 

weeks.19 Results obtained by Shanthi et al are markedly 

higher than the present study, but she used a total of 8 

injections of VPL over a period of 6 months. 

Danielsen et al compared efficacy of intralesional 

verapamil and triamcinolone acetonide (TAC) after 

surgical excision, to prevent recurrence of the keloid. 

They observed a recurrence of 20% in the verapamil 

group but none in TAC group.21  

The commonest adverse effect was persistent pain at the 

injection site. The pain persisted for 24 to 48 hours and 

some required analgesics for relief. Hypopigmentation, 

dermal atrophy, profuse sweating and menstrual 

irregularities, which are common adverse effects due to 

administration of corticosteroids, were absent following 

intralesional VPL.23-25  

Limitations of the study 

Therapeutic effect of injection verapamil was observed 

over a period of only 18 weeks (4.5 months); ideal period 

of observation could be about 1 to 2 years. 

CONCLUSION 

Intralesional verapamil gives very good to excellent 

improvement in a large number of patients. The drug is 

available as a thin solution, and is easy to inject, using a 

fine gauge needle. It does not cause adverse effects such 

as local dermal atrophy or hypopigmentation, and is 

relatively safe. Pain following verapamil is severe and 

analgesics may be required. 
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ABSTRACT:  
INTRODUCTION: About 60 per cent of TB cases and deaths occur among males, but the disease 
burden is also high among women also. In 2015 nearly 500,000 women died from TB, and among them, 
28 per cent had human immunodeficiency virus (HIV) co-infection. Tuberculosis (TB) is a bacterial 
disease caused by Mycobacterium tuberculosis (M. tuberculosis), which mostly manifests as pulmonary 
TB but it can affect other organs called as extra-pulmonary Tuberculosis (ETB). TB is expanding public 
health issue amongst the developing countries, due to HIV pandemic, poverty, movement of displaced 
people and emergence of multidrug-resistant strains and it is evidenced that, in most of the developing 
countries, HIV pandemics, diabetes, malnutrition, alcoholism, smoking cigarette, active TB contact, 
extreme poverty, and homelessness are common identified risk factors pertaining to tuberculosis. 
MATERIAL AND METHODS: Patients who presented with cough lasting for 2 weeks, evening rise 
of temperature, weight loss or more were clinically suspected of having TB. Laboratory and radiological 
investigations were carried out. Laboratory investigation for TB was by sputum smear for acid-fast 
bacilli (AFB) and who had at least one smear positive for AFB were categorized as smear-positive 
pulmonary TB (PTB). Chest X-ray was done to detect radiological changes of PTB. Extra-pulmonary 
tuberculosis included tuberculosis of organs other than the lungs, such as the abdomen, genitourinary 
tract, lymph nodes, skin, bones, joints, and meninges. A diagnosis of extra pulmonary tuberculosis 
(EPTB) was made based on clinical findings suggestive of TB, radiology, cytology, and tissue histology.  
RESULTS: A total of 100 TB patients were included in the study. Age range was 15 to 59 years with 
mean age 37 ±15.9 years. HIV coinfection was found in 15 patients age range was 24 to 49 years with 
mean age 35 ±12.9 years. More than a half (n=10; 54.3%) of participants had CD4 count ranged 
between 200-500/μl and 21.6% (n=63) of respondents had CD4 count <200/μl. In addition, the study 

also showed that 29.2% (n=85) and 3.7% (n=11) . Of the 15 HIV positive diagnosed cases 5 were 
relapse case (33.33%) of which 2 were female and 3 were male . 10 cases (66.67%) were new cases of 
which 3 were female and 7 were male.MDR TB ( multidrug resistant TB) was seen in 10 cases of HIV 
co infected patients as compared to HIV negative it was 15 cases. CONCLUSION: Drug-resistant TB is 
becoming a significant challenge to the control of the infection in the world especially in HIV-positive 
patients. Treatment should be targeted at treating the immune suppression associated with HIV which 
promotes development of active TB. Previous history of TB, CD4 count less than 200/μl were the 

possible risk factors. 
KEYWORDS: TB, HIV, CD4 and ETB. 



Dr.  Manoj V. Jani et al, International Journal of Medical Science and Diagnosis Research (IJMSDR)  

 

 
 196 

Introduction 

Tuberculosis (TB) is a bacterial disease caused 
by Mycobacterium tuberculosis (M. tuberculosis), 
which mostly manifests as pulmonary TB but it 
can affect other organs called as extra-pulmonary 
Tuberculosis (ETB)i. Tuberculosis is a major 
health problem globally which affects millions of 
people every year. It has been ranked as the 
second leading cause of death from an infectious 
disease worldwide. The World Health 
Organization (WHO) estimated that there are 
over 9 million new active cases of tuberculosis 
resulting in 1.5 million TB deaths per yearii. 
 Some epidemiological studies evinced that, co-
infection with HIV can elevate the risk of latent 
TB reactivation by 20-fold and is the most potent 
risk factor known for the advancement of M. 
tuberculosis infection to active diseaseiii. TB is 
expanding public health issue amongst the 
developing countries, due to HIV pandemic, 
poverty, movement of displaced people and 
emergence of multidrug-resistant strains and it is 
evidenced that, in most of the developing 
countries, HIV pandemics, diabetes, malnutrition, 
alcoholism, smoking cigarette, active TB contact, 
extreme poverty, and homelessness are common 
identified risk factors pertaining to tuberculosisiv . 
The depressed immune system associated with 
HIV increases the risk of reactivation of latent 
tuberculosis and rapid progression to active 
infection. Therefore, areas with high HIV 
prevalence also have high TB incidence ratev.  
Generally pulmonary tuberculosis is the 
commonest TB manifestation and those who are 
HIV positive are more likely to have extra 
pulmonary TB. Extra pulmonary TB is seen in 
40–80% of TB–HIV infection but in only 10–

20% of patients without coinfection vi,vii. 
Therefore HIV-related TB impacts negatively on 
the efforts to control tuberculosis. This study was 
carried out to determine the prevalence of TB–

HIV coinfection among those being treated for 
TB, to compare the pattern of TB in HIV-infected 
and non-HIV-infected individuals. 

MATERIAL AND METHODS 

The present study was carried out in the Dept. of 
Pulmonary Medicine at Ananta Institute of 
Medical Sciences and Research centre, 
Rajsamand. 

Patients who presented with cough lasting for 2 
weeks, evening rise of temperature, weight loss 
or more were clinically suspected of having TB. 
Laboratory and radiological investigations were 
carried out. Laboratory investigation for TB was 
by sputum smear for acid-fast bacilli (AFB) and 
who had at least one smear positive for AFB were 
categorized as smear-positive pulmonary TB 
(PTB). Chest X-ray was done to detect 
radiological changes of PTB. Extra-pulmonary 
tuberculosis included tuberculosis of organs other 
than the lungs, such as the abdomen, 
genitourinary tract, lymph nodes, skin, bones, 
joints, and meanings. A diagnosis of extra 
pulmonary tuberculosis (EPTB) was made based 
on clinical findings suggestive of TB, radiology, 
cytology, and tissue histology. Patients with 
EPTB were treated using the directly observed 
treatment short course (DOTS) regimen of at 
least 6 months of anti-TB drugs which consists of 
2 months of rifampicin, isoniazid, pyrazinamide, 
and ethambutol followed by 4 months of 
rifampicin and isoniazid.  

After proper counselling and permission all 
patients were tested for HIV by an initial rapid 
test screening and confirmed by ELISA. 
Demographic and clinical information were 
retrieved from patients’ records using a 

standardized questionnaire. 

Data analysis was performed using the SPSS 
software. The Chi-squared test was used to test 
for association between categorical tables. The 
level of significance was set at p ≤ 0.05.All data 

was entered on the EXCVEL sheet of Windows 
2013. 

Written informed consent was obtained from all 
the patients. 

OBSERVATIONS AND RESULTS 

A total of 100 TB patients were included in the 
study. Age range was 15 to 59 years with mean 
age 37 ±15.9 years. HIV coinfection was found in 
15 patients age range was 24 to 49 years with 
mean age 35 ±12.9 years 
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Table 1: HIV and TB coinfection 

 HIV 
positive 

HIV 
negative 

Total 

Total 15 85 100 

Male 10 42 52 

Female 5 43 48 

In the present study, more than a half (n=10; 
54.3%) of participants had CD4 count ranged 
between 200-500/μl and 21.6% (n=63) of 
respondents had CD4 count <200/μl. In addition, 

the study also showed that 29.2% (n=85) and 
3.7% (n=11)  

Of the 15 HIV positive diagnosed cases 5 were 
relapse case (33.33%) of which 2 were female 
and 3 were male . 10 cases (66.67%) were new 
cases of which 3 were female and 7 were male. 

MDR TB (multidrug resistant TB) was seen in 10 
cases of HIV co infected patients as compared to 
HIV negative it was 15 cases 

Table 2: New and relapse cases 

Sex Male  Female 

New cases 7 3 

Relapse or old case 3 2 

Total 10 5 

Out of 15 diagnosed cases of HIV 3 were on ART 
while 12 were not taking any drugs. 1 case (male) 
was having CD4 count less than 200 while 5 
cases were having count 200 to 500 

DISCUSSION AND CONCLUSION 

WHO Tuberculosis report shows that prevalence 
of tuberculosis has been declining globally; we 
are far away from achieving TB free world even 
in 2050viii. Also people living with HIV are most 
prone to contracting active TB because of the 
deficiency of immune response. It is envisaged 
that TB can affect young people in a 
disproportionate mannerix. 

In our study the age distribution showed the mean 
age of TB–HIV infection to be of 35 ±12.9 years. 
This is in accordance to findings of several other 
studies where the peak age of coinfection ranged 

from 31–40 to 41–50x,xi. In Thanh et al. study in 
Vietnamxii lower age group was reported, 

The WHO global report shows that more TB 
cases and deaths occur among men compared to 
women. xiiiin our study same results were found 
in which 5 female (33.33%) were having co 
infection as compared to men having 10 
(66.67%). Atypical presentations like extra 
pulmonary TB and sputum smear-negative TB 
and atypical radiologic manifestations have been 
said to hamper the diagnosis of TB, thus, 
affecting the prompt treatment and control of the 
infection. Suchindran S reported high multidrug 
resistant TB in HIV patients xiv.MDR TB 
(multidrug resistant TB) was seen in 10 cases of 
HIV co infected patients as compared to HIV 
negative it was 15 cases. One study reports a 
similar contrasting picture in which, even though 
the prevalence of extra pulmonary TB was 11–

38%, it was higher in areas with the lowest HIV 
prevalence xv.  

Drug-resistant TB is becoming a significant 
challenge to the control of the infection in the 
world especially in HIV-positive 
patientsxvi.Treatment should be targeted at 
treating the immune suppression associated with 
HIV which promotes development of active TB. 
Previous history of TB, CD4 count less than 
200/μl were the possible risk factors.  Large-scale 
studies on the trends in TB/HIV co-infection and 
associated factors should also be implemented 
across the country. 
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INTRODUCTION 
COPD is currently the fourth leading cause of death in 
the world but is projected to be the 3rd leading cause of 
death by 2020. More than 3 million people died of 
COPD in 2012 (up from 2.4 million deaths in 1990) 
accounting for 6% of all death globally. COPD affects 
329 million people or nearly 5 percent of the global 
population. It typically occurs in people over the age of 
40. More than 90% of these deaths occur in the 
developing world. The number of deaths is projected to 
increase further because of higher smoking rates and an 
aging population in many countries. In the European 
Union, the total direct costs of Respiratory diseases are 
estimated to be about 6% of the total health care budget, 
with COPD accounting for 56% (38.6 billion Euros) of 
the cost of respiratory diseases. In the United States, the 
estimated direct costs of COPD are $32billion and the 
indirect costs $20.4 billion. It resulted in an estimated 
economic cost of $2.1 trillion in 2010. d treatable. COPD 
is a major cause of chronic morbidity and mortality 
throughout the world. Many people suffer from this 

disease for years, and die prematurely from it or its 
complications. COPD develops slowly. 
 
Spirometry is used to confirm the diagnosis. Spirometry 
measures the amount of airflow obstruction present and 
is generally carried out after the use of a bronchodilator, 
a medication to open up the airways. Two main 
components are measured to make the diagnosis: the 
forced expiratory volume in one second (FEV1), which is 
the greatest volume of air that can be breathed out in the 
first second of a breath, and the forced vital capacity 
(FVC), which is the greatest volume of air that can be 
breathed out in a single large breath. Normally, 75–80% 
of the FVC comes out in the first second and a 
FEV1/FVC ratio of less than 70% in someone with 
symptoms of COPD defines a person as having the 
disease. Based on these measurements, spirometry would 
lead to over-diagnosis of COPD in the 
elderly. The Excellence criteria additionally require a 
FEV1 of less than 80% of predicted. 
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ABSTRACT 
Introduction: COPD is a common, preventable and treatable disease with increased disease burden accounting for 
significant mortality. A hallmark feature of COPD is the increased numbers of pulmonary neutrophils that can 
secrete a wide range of pro-inflammatory cytokines and chemokines as well as proteases that play role in the 
development of emphysema. We aimed to find out a simple, accessible and economical biomarker to prevent 
morbidity & mortality associated with COPD. Induced sputum is a non-invasive method that allows evaluation of 
neutrophil numbers in the airway lumen. Methods: A longitudinal comparative study involving 50 COPD patients 
with age, sex, race matched individuals were categorized into treatment group (Group1) and control group 
(Group2) underwent sputum induction and analysis to look for sputum neutrophil and its relation to COPD 
exacerbation and management. Response to treatment was measured using spirometry (FEV1, FEV1/FVC). 
Observation: We found out that 76% of the COPD patients had >70 Sputum Neutrophil count which persisted 
among 28% of the COPD patients despite treatment with macrolide. Most of the group 1 patients improved with 
macrolide treatment in addition to usual bronchodilators as shown by improvement in pre and post 
FEV1(p=0.001); compared to group 2 patients where there was no significant changes in pre and post 
FEV1(p=0.516). Sputum Neutrophil was significantly associated with improvement in CAT Score (p=0.009) and 
reduction in exacerbation(p=0.002). Conclusion: The author strongly concludes that sputum neutrophil count 
could prove to be one of the Significant biomarker to predict and manage the exacerbation of COPD. 
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However, there is a need for biomarkers that are 
reflective of the inflammatory mechanisms involved in 
disease pathogenesis. Such biomarkers may be useful for 
monitoring disease progression, evaluating the effects of 
therapeutic interventions or identifying disease sub-
phenotypes with different clinical characteristics.  
 
A hallmark feature of COPD is the increased numbers of 
pulmonary neutrophils that can secrete a wide range of 
pro-inflammatory cytokines and chemokines as well as 
proteases that play a role in the development of 
emphysema. Induced sputum is a non-invasive method 
that allows evaluation of neutrophil numbers in the 
airway lumen. The measurement of induced sputum 
neutrophils fulfils some of the ideal characteristics of a 
biomarker in COPD; neutrophils are thought to be 
mechanistically involved in disease pathophysiology, can 
be easily measured in the target organ using a non-
invasive method, and are increased in patients with 
COPD compared to controls. There is a need to conduct 
large cohort studies to further explore the potential utility 
of this biomarker in COPD patients. 
 
The use of sputum in research has improved our 
understanding of airway diseases in many ways because 
it is noninvasive (in the case of spontaneous sputum) or 
relatively noninvasive (with induced sputum), and cell 
counts in sputum have the qualities of excellent and 
highly reproducible measurements that are accurate and 
sensitive and identify the presence, type, and severity of 
airway inflammation. These measurements can be 
obtained repeatedly and in exacerbations, as well as in all 
severities of disease. Induced sputum, in particular, has 
been shown to be a highly effective method for 
determining the inflammatory processes in the airways 
(Gibson et al 1989; Pizzichini et al 1996; Pizzichini et al 
1997; Jayaram et al 2000). Increasingly, sputum 
induction has been used in clinical and research settings 
to study airway inflammation in both asthma and COPD 
(Fahy et al 1993; Keatings and Barnes 1997; Wielders 
and Dekhuijzen 1997; Rutgers et al 2001).  
 
Sputum analysis can also be used to determine the 
inflammatory response to inhaled glucocorticosteroids. 
Indeed, a single large dose (2400 μg) of inhaled 
budesonide was shown to result in a reduction in sputum 
eosinophil numbers 6 hours after administration (Gibson 
et al 2001). 
 
In COPD, the most common sputum change is 
neutrophilia and increased products of neutrophil 
activation, including proteases, myeloperoxidase, and 
elastase (Chung 2001; Williams and Jose 2001; Kim and 
Nadel 2004; O’Donnell RA et al 2004). In cigarette 

smokers with COPD, the degree of neutrophilia is 
loosely related to the degree of chronic airway 
obstruction (Stanescu et al 1996). This suggests that 
sputum neutrophils or their products may be used as 
early markers of the manifestation of COPD. 
 

AIMS AND OBJECTIVES 
Objectives 
1. To study prevalence of Sputum Eosinophilia and 
Neutrophilia in Chronic Obstructive Pulmonary Disease 
(COPD) 
2. To study prevalence of Sputum Eosinophilia and 
Neutrophilia in Different COPD GOLD groups 
3. To study prevalence of Sputum Eosinophilia and 
Neutrophilia in Response to COPD Treatment 
 
MATERIALS AND METHOD 
Patient Selection 
We performed a longitudinal comparative study to 
evaluate sputum analysis in all diagnosed COPD patients 
who attended the Department of TB and respiratory 
diseases, SS Hospital, IMS, BHU. 
 
If not previously documented/tested, all such patients 
were documented for COPD with post bronchodilator 
pulmonary function test confirmation (FEV1 / FVC < 
0.7) with irreversible airway obstruction and were 
screened for other causes of breathlessness like 
exacerbation of Bronchial Asthma, Interstitial lung 
diseases, worsening of Dyspnea due to heart failure etc., 
by channeling through detailed history, thorough 
physical examination and a battery of relevant 
investigations. Data on demographic characteristics, 
sleep, medical history, medication use, and habits were 
obtained with the use of a modified standardized 
questionnaire. 
 
Inclusion criteria 
 Patients with COPD. 
 Age 41 to 85 year. 
 Patients as well as attendants willing to give 

informed consent. 
 Patients ready to undergo necessary investigation. 
 
Exclusion criteria 
• Patients with multiple organ failure.  
• Clinical features and spirometry suggestive of 

disease other than COPD. 
• Haemodynamic instability. 
• Those patients who are not giving consent. 
• Women who are pregnant or currently lactating.  
• Mixed and restrictive pattern of lung function in 

spirometry. 
• Could not perform spirometry correctly. 
 
The institutional ethics committee was asked to approve 
the protocol, informed consent was obtained from the 
participants.  
 
Study Size 
We did Sputum analysis of 50 COPD patients which 
were attend outdoor or indoor of our department. All 
patients included in study underwent evaluation as per 
pre-standardized protocol. 
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RESULTS AND OBSERVATION  
A total of 50 COPD patients with age, sex, race, BMI 
matched were enrolled into the study, between 40 to 85 
years of age group which were chosen from the OPD and 
ward of TB & Respiratory Diseases of Sir Sunderlal 
Hospital, BHU Varanasi. 
 
In our study, out of 50 subjects in group I, 6 (24%) had 
Eosinophilia and 18 (72%) had Neutrophilia and in 
group II, 5 (20%) had Eosiniphilia and 20 (80%) had 
Neutrophilia. Earlier studies by Singh et al. (2010), total 
359 subjects produced an evaluable sample at baseline, 
and 297 subjects after 1 year. 
 
The researcher also found out that most of the patient in 
Group 1 fell into GOLD 3(n=12) and GOLD 2 (n=6) 
prior to initiation of treatment with macrolide compared 
to post treatment in GOLD 3 (n=10) and GOLD 2(n=15). 
However in Group 2, most of the patient fell into GOLD 
3(n=11) and GOLD 2 (n=10) compared to post treatment 
in GOLD 3 (n=7) and GOLD 2 (n=13). Our findings 
were similar to Singh et al. where half of the subjects 
were GOLD stage 2, with the remaining subjects being 
GOLD stage 3 or 4. Another study conducted by 
Stanescu et al. (1996) suggested In cigarette smokers 
with COPD, the degree of neutrophilia is loosely related 
to the degree of chronic airway obstruction. This 
suggests that sputum neutrophils or their products 

may be used as early markers of the manifestation of 
COPD 
The researcher also showed that 22% (n=11 out of 50) of 
the COPD patients had > 3% Sputum eosinophil count 
and 78% (n=39 out of 50) had < 3% sputum Eosinophil. 
The lower sputum eosinophil may be due to treatment 
with ICS/oral steroid. 
 
The researcher found out that 22% of the 
participants had sputum Eosinophil > 3% compared 
to most literatures which states that 40% of patients 
with COPD have eosinophilic airway inflammation. 
 
The researcher also found out that 76% of the COPD 
patients had neutrophilic airway inflammation with 
sputum Neutrophil > 70%. According to  Hoenderdos, 
and Condliffe  et al. Neutrophilic inflammation 
predominates in the COPD airway wall and lumen, but, 
despite the presence of abundant innate immune cells, 
the progressive clinical course of the disease is 
punctuated by recurrent infection-driven exacerbations. 
 
The Researcher also found out that increased sputum 
Neutrophil was associated with decline in lung 
function (FEV1) which is similar to the finding by 
Singh et al, who concluded that Sputum neutrophil 
measurements in COPD are associated weakly with 
FEV1 % predicted and health status. 

 
Table 4-1a: Prevalence of Sputum Eosinophil in COPD Patients Prior to Treatment. 

Eosinophil (PRE) No. of patients Percentage 
≥3% 11 22 
< 3% 39 78 
Total 50 100 

 
Table 4-1a, showed that 22% (n=11 out of 50) of the 
COPD patients had > 3% Sputum eosinophil count and 
78% (n=39 out of 50) had < 3% sputum Eosinophil. The 

lower sputum eosinophil may be due to treatment with 
ICS/oral steroid. 

 
Table 4-1b: Prevalence of Sputum Neutrophil in COPD Patients Prior to Treatment. 

Neutrophil (PRE) No. of patients Percentage 
>70 38 76 
≤70 12 24 

Total 50 100 
 
Table 4-1b, showed that 76% (n=38 out of 50) of the 
COPD patients had > 70 Sputum Neutrophil count and 
24% (n=12 out of 50) had < 70 sputum Neutrophil.  
 
Table 4-2a: Prevalence of Sputum Neutrophil in COPD Patients Prior to Treatment. 

Gold Stage Pre No. of patients Percentage 
≥80 3 6 

50-79 16 32 
30-49 23 46 
<30 8 16 

Total 50 100 
 
 
 

https://www.atsjournals.org/author/Hoenderdos%2C+Kim
https://www.atsjournals.org/author/Condliffe%2C+Alison
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Table 4-2B: Prevalence of Sputum Neutrophil in COPD Patients Post Treatment. 
Gold Stage Post No. of patients Percentage 

≥80 1 2 
50-79 28 56 
30-49 17 34 
<30 4 8 

Total 50 100 
 

 
Figure 4-2a: Prevalence of Sputum Neutrophil in COPD Patients Pre and post Treatment. 

 
Table 4-2a/4-2b and figure 4-2 showed maximum 
number of COPD patients in GOLD 3 (n=23 in pre 
treatment Vs n=17 aftertreatment) followed by G0LD 

2(n=16 prior to treatment vs n=28 after treatment), 
followed by GOLD 4 (n=8 in pre treatment vs n=4 post 
treatment). 

 
Table 4-3a: Prevalence of Sputum Eosinophil in COPD Patients after Treatment. 

Eosinophil Post No. of patients Percentage 
≥3% 7 14 
< 3% 43 86 
Total 50 100 

 
Table 4-3a, showed that 14% (n=7 out of 50) of the 
COPD patients had > 3% Sputum eosinophil count and 
86% (n=43 out of 50) had < 3% sputum Eosinophil. The 

further decline in sputum eosinophil may be due to 
treatment with ICS/oral steroid. 

 
Table 4-3b: Prevalence of Sputum Neutrophil in COPD Patients after Treatment. 

Neutrophil Post No. of patients Percentage 
>70 14 28 
≤70 36 72 

Total 50 100 
 
Table 4-3b, showed that 28% (n=14 out of 50) of the 
COPD patients had > 70 Sputum Neutrophil count and 
36% (n=36 out of 50) had < 70 sputum Neutrophil. 

There is a significant decrease in Neutrophil count after 
treatment with Macrolide. 

 
Table 4-4: Comparison of Severity of COPD in Group 1 Vs Group 2. 

Gold 
Stage 

Group 1 Group 2 
Treated with 

Antibiotic 
Pre 

Treated with 
Antibiotic 

Post 

Without 
Antibiotic 

Pre 

Without 
Antibiotic 

Post 
No. (%) No. (%) No. (%) No. (%) 

≥80% 3 (12.0) 0 (0.0) 0 (0.0) 1 (4.0) 
50-79% 6 (24.0) 15 (60.0) 10 (40.0) 13 (52.0) 
30-49% 12 (48.0) 10 (40.0) 11 (44.0) 7 (28.0) 

<30 4 (16.0) 0 (0.0) 4 (16.0) 4 (16.0) 
Total 25 (100.0) 25 (100.0) 25 (100.0) 25 (100.0) 

P-value 0.001 0.516 
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Table 5-3: Summary of all findings of current study. 

Variables 
MeanSD 

p-value Treated with 
Antibiotic 

Without 
Antibiotic 

Age 62.6411.060 58.9211.354 0.246 
TLC 1.25E43860.928 2.00E443709.112 0.400 
Neuter 82.249.697 78.4410.697 0.194 
Lymphocytes 10.125.925 15.3612.278 0.061 
Hb 12.2162.2433 12.3081.4323 0.864 
FVC 2.4051.0110 2.4330.7789 0.913 
FEV1 Pre 50.0017.357 46.6413.976 0.455 
FEV1 Post 56.0412.371 52.6816.030 0.411 
FVC1 FVC ratio 58.807.751 58.847.069 0.985 
BMI 24.1364.4631 22.6164.8470 0.254 
PaO2 96.9666.977 98.7242.651 0.912 
PaCO2 65.64822.1778 60.85219.4685 0.420 
PH 7.3810.0752 7.3670.0837 0.544 
HCo 3 32.0129.5260 30.7047.0409 0.583 
Neutro Pre 77.687.920 78.807.643 0.613 
Neutro Post 57.368.010 68.209.862 0.000 
Eosinophil Pre 1.882.489 1.602.784 0.709 
Eosinophil post 2.000.645 1.920.759 0.690 
CAT Pre 25.326.336 25.127.126 0.917 
CAT Post 12.962.835 15.886.194 0.037 

 
SUMMARY AND CONCLUSION 
1. The author strongly concludes that sputum 

neutrophil count could prove to be one of the 
Significant biomarker to predict and manage the 
exacerbation of COPD. 

2. The researcher found out that most of the patients 
with COPD (76%) had increased Sputum Neutrophil 
count. 

3. COPD patients with increased Sputum Neutrophil 
count was associated with worsening of lung 
function and as well as CAT Score. Neutrophilic 
airways were less responsive to steroid compared to 
eosinophilic airway diseases. 

4. After Treatment with macrolide in addition to 
LABA+LAMA+ICS, there was an improvement in 
lung function and sign and symptoms as revealed 
from CAT Score. 

5. Sputum Neutrophil may be used as a biomarker for 
predicting future worsening and deteriorating lung 
function. 

6. Sputum Eosinophil was increased in 22% of COPD 
patients and it could also be used as one of the 
biomarker for COPD progression, exacerbation. 

7. The researcher also found out that number of 
exacerbation was significantly increased in patients 
with increased sputum Neutrophil and eosinophil 
count. 

8. However, eosinophilic airway disease as evident 
from our study was associated with better lung 
function and improved responsiveness to therapy 
(ICS). 

9. The Researcher also found positive correlation of 
Sputum Neutrophil with CAT Score in patients with 

COPD i.e. CAT score improved with improvement 
in Sputum Neutrophil count. 

 
REFERENCES 
1. Agusti AG. GOLD 2018 Global Strategy for the 

Diagnosis, Management and Prevention of COPD. 
GOLD 2018 Global Strategy for the Diagnosis, 
Management and Prevention of COPD, 2018; 2018. 

2. Lozano R, Naghavi M, Foreman K, et al. Global and 
Regional mortality from 235 causes of Death for 20 
age groups in 1990 and 2010: a systemic analysis for 
the Global Burden of Disease Study 2010. Lancet, 
2012; 380(9859): 2095-128. 

3. American Thoracic Society Foundation. The Global 
Burden of Lung Disease. 2014. 
http://foundation.thoracic.org/news/global-
burden.php (accessed 28 july 2016). 

4. Guarascio AJ, Ray SM, Finch CK, Self TH. The 
clinical and economical burden of chronic 
obstructive pulmonary disease in the USA. 
ClinicoEconomics and outcome research:CEOR, 
2013; 5: 235-45.  

5. Salvi SS, Manap R, Beasley R. Understanding the 
true burden of COPD: the epidemiological 
challenges. Prim Care Respir J, 2012; 21: 249–51. 
doi:10.4104/pcrj.2012.00082 PubMedGoogle 
Scholar 

6. World Health Organization. The global burden of 
disease 2004 update. Geneva: BMJ Publishing 
Group, 2008. Google Scholar. 

7. Report on causes of death in India (2001-
03). 2014 www.censusindia.gov.in/Vital_Statistics/S

http://dx.doi.org/10.4104/pcrj.2012.00082
http://bmjopen.bmj.com/lookup/external-ref?access_num=22885564&link_type=MED&atom=%2Fbmjopen%2F7%2F5%2Fe015211.atom
http://bmjopen.bmj.com/lookup/external-ref?access_num=22885564&link_type=MED&atom=%2Fbmjopen%2F7%2F5%2Fe015211.atom
http://bmjopen.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5B0%5D=SS+Salvi&author%5B1%5D=R+Manap&author%5B2%5D=R+Beasley&title=Understanding+the+true+burden+of+COPD:+the+epidemiological+challenges&publication_year=2012&journal=Prim+Care+Respir+J&volume=21&pages=249-51
http://bmjopen.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&q_txt=%0AWorld+Health+Organization%0A.+The+global+burden+of+disease+2004+update.+Geneva%3A+BMJ+Publishing+Group%2C+2008.
http://www.censusindia.gov.in/Vital_Statistics/Summary_Report_Death_01_03.pdf


www.ejbps.com 

Malkesh et al.                                                                 European Journal of Biomedical and Pharmaceutical Sciences 
 
 

 

 

ummary_Report_Death_01_03.pdf (accessed 16th 
Sep 2014). Google Scholar. 

8. Srinath Reddy K, Shah B, Varghese C, et 
al. Responding to the threat of chronic diseases in 
India. Lancet, 2005; 366: 1744–9. 
doi:10.1016/S0140-6736(05)67343-
6 CrossRefPubMedWeb of ScienceGoogle Scholar. 

9. Lopez AD, Shibuya K, Rao C, et al. Chronic 
obstructive pulmonary disease: current burden and 
future projections. Eur Respir J, 2006; 27: 397–412. 
doi: 10.1183/ 09031936. 06. 00025805 FREE Full 
TextGoogle Scholar. 

10. Jindal SK, Aggarwal AN, Gupta D, et al. Indian 
study on epidemiology of asthma, respiratory 
symptoms and chronic bronchitis in adults 
(INSEARCH). Int J Tuberc Lung Dis., 2012; 16: 
1270–7. 
doi:10.5588/ijtld.12.0005 CrossRefPubMedGoogle 
Scholar. 

11. Burney P, Jithoo A, Kato B, et al. Burden of 
Obstructive Lung Disease (BOLD) Study. Chronic 
obstructive pulmonary disease mortality and 
prevalence: the associations with smoking and 
poverty--a BOLD analysis. Thorax, 2014; 69:             
465–73. doi:10.1136/thoraxjnl-2013-
204460 Abstract/FREE Full TextGoogle Scholar. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

http://www.censusindia.gov.in/Vital_Statistics/Summary_Report_Death_01_03.pdf
http://bmjopen.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&q_txt=Report+on+causes+of+death+in+India+(2001-03).+2014+www.censusindia.gov.in%2FVital_Statistics%2FSummary_Report_Death_01_03.pdf+(accessed+16th+Sep+2014).
http://dx.doi.org/10.1016/S0140-6736(05)67343-6
http://dx.doi.org/10.1016/S0140-6736(05)67343-6
http://bmjopen.bmj.com/lookup/external-ref?access_num=10.1016/S0140-6736(05)67343-6&link_type=DOI
http://bmjopen.bmj.com/lookup/external-ref?access_num=10.1016/S0140-6736(05)67343-6&link_type=DOI
http://bmjopen.bmj.com/lookup/external-ref?access_num=000233206400031&link_type=ISI
http://bmjopen.bmj.com/lookup/external-ref?access_num=000233206400031&link_type=ISI
http://dx.doi.org/10.1183/09031936.06.00025805
http://bmjopen.bmj.com/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiRlVMTCI7czoxMToiam91cm5hbENvZGUiO3M6MzoiZXJqIjtzOjU6InJlc2lkIjtzOjg6IjI3LzIvMzk3IjtzOjQ6ImF0b20iO3M6MjU6Ii9ibWpvcGVuLzcvNS9lMDE1MjExLmF0b20iO31zOjg6ImZyYWdtZW50IjtzOjA6IiI7fQ==
http://bmjopen.bmj.com/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiRlVMTCI7czoxMToiam91cm5hbENvZGUiO3M6MzoiZXJqIjtzOjU6InJlc2lkIjtzOjg6IjI3LzIvMzk3IjtzOjQ6ImF0b20iO3M6MjU6Ii9ibWpvcGVuLzcvNS9lMDE1MjExLmF0b20iO31zOjg6ImZyYWdtZW50IjtzOjA6IiI7fQ==
http://bmjopen.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5B0%5D=AD+Lopez&author%5B1%5D=K+Shibuya&author%5B2%5D=C+Rao&title=Chronic+obstructive+pulmonary+disease:+current+burden+and+future+projections&publication_year=2006&journal=Eur+Respir+J&volume=27&pages=397-412
http://dx.doi.org/10.5588/ijtld.12.0005
http://bmjopen.bmj.com/lookup/external-ref?access_num=10.5588/ijtld.12.0005&link_type=DOI
http://bmjopen.bmj.com/lookup/external-ref?access_num=10.5588/ijtld.12.0005&link_type=DOI
http://bmjopen.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5B0%5D=SK+Jindal&author%5B1%5D=AN+Aggarwal&author%5B2%5D=D+Gupta&title=Indian+study+on+epidemiology+of+asthma,+respiratory+symptoms+and+chronic+bronchitis+in+adults+(INSEARCH)&publication_year=2012&journal=Int+J+Tuberc+Lung+Dis&volume=16&pages=1270-7
http://bmjopen.bmj.com/lookup/google-scholar?link_type=googlescholar&gs_type=article&author%5B0%5D=SK+Jindal&author%5B1%5D=AN+Aggarwal&author%5B2%5D=D+Gupta&title=Indian+study+on+epidemiology+of+asthma,+respiratory+symptoms+and+chronic+bronchitis+in+adults+(INSEARCH)&publication_year=2012&journal=Int+J+Tuberc+Lung+Dis&volume=16&pages=1270-7
http://dx.doi.org/10.1136/thoraxjnl-2013-204460
http://dx.doi.org/10.1136/thoraxjnl-2013-204460
http://bmjopen.bmj.com/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiQUJTVCI7czoxMToiam91cm5hbENvZGUiO3M6OToidGhvcmF4am5sIjtzOjU6InJlc2lkIjtzOjg6IjY5LzUvNDY1IjtzOjQ6ImF0b20iO3M6MjU6Ii9ibWpvcGVuLzcvNS9lMDE1MjExLmF0b20iO31zOjg6ImZyYWdtZW50IjtzOjA6IiI7fQ==
http://bmjopen.bmj.com/lookup/ijlink/YTozOntzOjQ6InBhdGgiO3M6MTQ6Ii9sb29rdXAvaWpsaW5rIjtzOjU6InF1ZXJ5IjthOjQ6e3M6ODoibGlua1R5cGUiO3M6NDoiQUJTVCI7czoxMToiam91cm5hbENvZGUiO3M6OToidGhvcmF4am5sIjtzOjU6InJlc2lkIjtzOjg6IjY5LzUvNDY1IjtzOjQ6ImF0b20iO3M6MjU6Ii9ibWpvcGVuLzcvNS9lMDE1MjExLmF0b20iO31zOjg6ImZyYWdtZW50IjtzOjA6IiI7fQ==


	

	
 
  

 
 
 
 
 
 
 

 

International Archives of BioMedical And Clinical Research                                                                             Vol 5 | Issue 1 | January – March 2019 31 
 

Section Microbiology Original Article 

A Comparative Evaluation of Rapid Card Test 
with Enzyme- Linked Immunosorbent Assay for 
the Detection of HBsAg Among Pregnant 
Women in a Tertiary Care Hospital 
 
 
 
 

Megha Sharma1, Saroj Golia2, S.K. Mehra3, Manoj V Jani4* 

 

 

 

 

 

 

 

1Assistant Professor; 2Professor & 
Head, Department of Microbiology, 
4Assistant Professor, Department of TB 
& Chest, Ananta Institute of Medical 
Sciences Research Centre, Rajsamand 
3Ex- Professor & Head, Department of 
Microbiology, Geetanjali Medical 
College & Hospital, Udaipur 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 

 

 

 

 
 
 
 

 

   
 

Background: Hepatitis B virus infection is an important health problem and a leading cause of death 
worldwide. The most important marker for HBV infection is HBsAg. A proper identification of kit is 
required for proper diagnosis of infection, as well as disease management and prevention. Aims& 
Objective: - The aim of the present study was to compare rapid HBsAg detection ICT kits for the 
screening of HBV infection with gold standard ELISA method. 
Methods: The study comprised 500 blood samples of pregnant women. These samples were tested 
with ICT kits of (Hepa Card Company) and ELISA (HEPLISA by J. Mitra.). Results: In present study 
we found 100% sensitivity, 99.59% specificity, 81.81% positive predictive value ,100%Negative 
predictive value and 99.60% diagnostic efficiency of rapid card test with comparison to ELISA for 
HBsAg detection. Conclusion: The present study concluded that the overall performance of the rapid 
ICT kit for HBsAg was equally sensitive to ELISA and yet they were cheap and quicker. It can be 
recommended that ELISA comparable rapid devices may be allowed to be used for preliminary 
screening of HBsAg especially in remote areas or where cost is an issue. 
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INTRODUCTION_____________________
Hepatitis B virus (HBV) infection has been one of the leading 
causes of hepatocellular carcinoma not only globally but in 
India also. India has an intermediate prevalence of Hepatitis 
B with a 4% to 5.4% HBsAg positive population.1 In order to 
prevention of HBV transmission the Global Advisory Group 
to the world Health Organization (WHO) recommended that 
all countries integrate the Hepatitis B vaccine into national 
immunization programs. With respect to it the Hepatitis B 
vaccine has been introduced into national Immunization 
program in India. India has introduced the Hepatitis B 
vaccine into the routine childhood vaccination schedule. A 
recent report of Dwivedi et al1 in India, suggested that there 
may be a significant role of vertical transmission in Hepatitis 

B infection.2 Screening of HBV infection by detecting 
Hepatitis B virus surface antigen (HBsAg) in every pregnant 
woman has been practiced in India to prevent perinantal 
transmission. Also screening for HBsAg before vaccination 
and blood transmission has been practiced in India. It has 
been estimated that 350 million people worldwide are chronic 
carriers of Hepatitis B virus.3 High risk of death form livers 
cirrhosis and hepatocellular carcinoma occur in these chronic 
carriers of Hepatitis B.4,5 HBV infection is spreading rapidly 
in developing countries due to lack of health education, 
illiteracy, poverty, lack of awareness of the need of HBV 
vaccination.6 It is therefore important for individuals to 
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undergo screening for HBV before blood donation, in 
pregnancy, high risk infants for ensuring prompt treatment 
and avoidance of transmission. Early and accurate detection 
of HBV infection using sensitive and specific methods allow 
investigators to evaluate the status of HBV infection and 
develop strategies to prevent transmission. Also, a highly 
infectious virus like HBV which causes silent infection, 
accurate detection of the virus marker is essential for 
controlling the transmission of the virus that is why it is 
required to validate detection methods prior to allowing their 
use in diagnostic laboratories. HBsAg rapid card test is a 
rapid screening test for the qualitative detection of HBsAg in 
whole blood, serum or plasma specimen. The test utilizes a 
combination of monoclonal and polyclonal antibodies to 
selectively detect elevated levels of HBsAg in whole blood, 
serum or plasma.7 While ELISA is an enzymatic 
immunoassay technique of the “sandwich” type for the 
detection of HBV in human serum or plasma. The test uses 
monoclonal antibodies selected for their ability to bind 
themselves to the various subtypes of HBsAg now 
recognized by the World Health Organization (WHO)8 and 
the most part of variant HBV strains.9 
Different methods are used for the diagnosis of Hepatitis 
including ICT, ELISA, EIA and PCR. ELISA, EIA and PCR 
methods are expensive and are used in well equipped 
laboratories and major tertiary care hospitals. Rapid 
diagnostic kits are a good choice as they are less expensive 
and do not need high technical manpower or infrastructure10. 
In India, they are found useful in resource limited setting and 
as a point of screening tests, making them widely popular for 
HBsAg detection. The rapid card test is known to have less 
sensitivity and specificity than ELISA but some have 
sensitivity and specificity comparable to ELISA.11 Ideal rapid 
screening tests should have a high degree of sensitivity and 
a reasonable level of specificity to minimize false positive and 
false negative results. The aim of present study is to check 
the sensitivity and specificity of rapid card test of HBsAg 
which are frequently used in different laboratories and 
hospitals, nursing homes, camps and to compare with gold 
standard method ELISA. Goal of this study is to recommend 
a reliable and cost effective test for diagnosis of HBV in a 
developing country like India where advance diagnostic 
facilities are not available everywhere. 
  
METHODS__________________________ 
Collection of specimen- A prospective study was conducted 
from August 2015- Jan 2016 in a tertiary Care hospital at 
Udaipur, Rajasthan, India. A total of 500 pregnant women 
blood samples were collected after obtaining an informed 
consent and were tested for HBsAg in department of 
Microbiology at Hospital. Sample Processing- Each blood 
sample was tested for HBsAg using both rapid card test 
(Hepacard Diagnostic enterprises) and ELISA by Hepalisa- 
J.Mitra & Co. Pvt. Ltd method. )  
Rapid card Test process  
Hepacard is one step immunoassay based on antigen 
capture or sandwich principle. The method uses monoclonal 
antibodies conjugated to colloidal gold and polyclonal 
antibodies immobilized on a nitrocellulose strip in a thin line. 
The test sample is introduced to and flows laterally through 
an absorbent pad where it mixes with the signal reagents. If 
the sample contains HBsAg, the colloidal gold-antibody 
conjugate binds to the antigen, forming an antigen-antibody-
colloidal gold complex. The complex then migrates through 

the nitrocellulose strip by capillary action. When the complex 
meets the line of immobilized antibody (test line) ‘T’, complex 
is trapped forming an antigen-antibody colloidal gold 
complex. This forms a pink band indicating the sample is 
reactive for HBsAg. To serve as a procedural control, an 
additional line of antimouse antibody (control line)’C’, has 
been immobilised at a distance from the test line on the strip. 
If the test is performed from the test line on the strip then the 
test is performed correctly, this will result in the formation of 
a pink band upon contact with the conjugate.12 
 
ELISA Method 
Hepalisa is a solid phase enzyme linked immunosorbent 
Assay based on the direct sandwich ELISA principle. The 
microwells are coated with monoclonal antibodies with high 
reactivity for HBsAg. The samples are added in the wells 
followed by addition of enzyme conjugate (polyclonal 
antibodies) linked to horseradish peroxide (HRPO). A 
sandwich complex is formed in the well where in HBsAg  
(from serum complex is formed in the well wherein HBsAg 
(from serum sample) is “trapped” or “sandwich” between the 
antibody and antibody HRPO conjugate. Unbound conjugate 
is washed off with wash buffer. The amount of bound 
peroxidise is proportional to the concentration of HBsAg 
present in the samples. Upon addition of the substrate buffer 
and chromogen, a blue colour develops. The intensity of 
developed blue colour is proportional to the concentration of 
HBsAg in sample. To limit the enzyme –substrate reaction 
stop solution is added and a yellow colour develops which is 
finally read at 450nm spectrophotometrically. 
 
RESULTS___________________________  
Out of 500 blood samples tested on rapid card tests, 9 
samples were positive, and 491 were negative for HBsAg by 
rapid card test. On further testing with ELISA, 2 false positive 
were detected. Using ELISA as a gold standard confirmatory 
method sensitivity of rapid card was 100%, specificity was 
99.59%, positive predictive value was 81.81%, negative 
predictive value was 100%, and diagnostic accuracy was 
99.60%. 
 
Table 1: Comparison of rapid card test with ELISA, (n=500) 

 Rapid card ELISA 

Positive 9 7 

False Positive 2 0 

Negative 489 493 

False Negative 0 0 

 
Table-2 Evaluation of Rapid test kits with ELISA 

HBsAg test Sensitivity Specificity 
Positive 

Predictive 
value 

Negative 
Predictive 

value 
Diagnostic 
efficiency 

Rapid Card 
Test 

 
100% 

 
99.59% 

 
81.81% 

 
100% 

 
99.60% 

 
ELISA 

 
100% 

 
100% 

 
100% 

 
100% 

 
100% 

 
 
DISCUSSION________________________ 
In the present study rapid kits were compared with gold 
standard ELISA for screening of HBsAg. ELISA and rapid 
test kits are equally sensitive yet rapid kits are cheaper than 
the prior one. Rapid tests enable early detection at sites 



www.iabcr.org                                                                                 Sharma M, et al..: Evaluation of Rapid Card Test with ELISA for the Detection of HBsAg 
 

International Archives of BioMedical And Clinical Research                                                                             Vol 5 | Issue 1 | January – March 2019 33 

 

where laboratory facilities or trained manpower are not 
available. The high laboratory cost for screening of HBsAg 
among the poor population is also sought as the rapid card 
tests are cheaper in diagnosis of HBsAg. Ideally rapid 
devices should have a high degree of sensitivity and a 
reasonable specificity so as to minimize false positive and 
false negative results. 
In our study, the sensitivity of rapid test kit was 100% and 
specificity was 99.56%. Yogendra K.Tiwari et al13 reported 
sensitivity of rapid kit test as 95.12% and specificity 99.82%. 
Another study by Kaur et al14 reported 100% specificity and 
94.4% sensitivity of ELISA to pick up all false negative. A 
study by Akhtar et al 15 showed 100% sensitivity of rapid card 
test kit with specificity of 91.7% for HBsAg. Ansari et al16 
showed that rapid assays with strip or devices had sensitivity 
between 97.5% and 99.2% and specificity between 97.25% 
and 99.2%. A study conducted by Lin et al17 by using two 
ICTs the sensitivity and specificity was 100% respectively. A 
study from Karachi, Pakistan showed comparable sensitivity 
and specificity of ICT kit and ELISA techniques18, followed by 
another study from Seoul19 showed 97% sensitivity and 
100% specificity for detecting HBsAg. Few variance results 
were seen in a study conducted by Khanet al20 found 
sensitivity 53% and specificity was 100% for HBsAg rapid 
card. Ideally rapid devices should have a high degree of 
sensitivity and a reasonable specificity to minimize false 
positive and false negative results. False positive in our study 
was 18.19% and false negative as nil. Tiwari et al13 came 
with a result of 4.88% as false positive and 0.18% as false 
negative similar to Gul et al.21 Rapid ICT kits giving more 
false positive result are better for diagnosis than those that 
give more false negative results.22 A positive result can be 
followed by more accurate and advance method to confirm 
the infection presence unlike a negative result. Hence 
choosing a test with high sensitivity and Negative predictive 
value is more important than choosing a test with high 
specificity and positive predictive value for routine use. In a 
study conducted in India by Maity et al23, a comparative 
study, 3 different  HBsAg ICT kits Hepacard, Crystal and SD 
bioline, were evaluated, all of them showing 100% sensitivity 
and 100% specificity. Immunochromatography based rapid 
assays used for HBsAg detection may not have the same 
accuracy indices in every region due to the differences in the 
prevalence of HBV infection in a given population. The 
prevalent subtype of HBV infecting a population can be 
different. Some ICT kits may not detect certain subtype of 
HBV giving false negative results.24,25. ICT for HBsAg 
detection must be validated before being used in resource 
limited settings. Further failure of rapid test kit to detect HBV 
reactive samples may be due to inadequate coating of the 
antigen, different nature of antigen used and genetic 
heterogeneity of the virus prevalent in that area. 
 
CONCLUSION_______________________ 
The present study demonstrate that ICT based rapid test 
devices   are   suitable   to  be  used  as  a  screening test for  
 
 
 
 
 
 
 

Hepatitis B surface antigen as at a point of care test and 
should be recommended only in resource limited poor 
settings, remote areas and peripheral health facilities for 
screening purpose. But threat of silent transmission and 
spreading of diseases among people create an urge for more 
accurate diagnostic method such as ELISA. 
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Background: Hepatitis B virus infection is a major global health problem and India accounts for 10-
15%of the entire pool of HBV carriers of the world. Prevalence of Hepatitis B in pregnant women 
worldwide is 2.5 to 1.5%, whereas in India it is 2 to 7%. Hepatitis B virus is a double stranded DNA 
virus. The study was undertaken to determine the seroprevalence of Hepatitis B among the pregnant 
women in southern part of Rajasthan at a rural based tertiary care teaching hospital. Methods: This 
is a prospective study conducted at a tertiary care hospital, Udaipur, Rajasthan, from August 2015 to 
December 2017.Blood samples were collected from 1011 pregnant women with age ranging from 15-
45 years. Screening of HBsAg was done by RPHA method and positive HBsAg tests were confirmed 
by ELISA. The data of those , who were found to be positive for HBsAg was statistically analyzed with 
the chi square tests, and results were considered significant if the p value was <0.05. 
Results: The overall HBsAg seroprevalence rate was 1.28%, among the total 1011 pregnant women 
included in this study. HBsAg seroprevalence was highest, (1.64%) in 15-25 years of age group, and 
1.71% in the second trimester of pregnancy. The correlations of seroprevalence rate of HBsAg among 
selected age groups and according to second trimester of pregnancy were not found statistically 
significant. (p value>0.05) 
Conclusion: In this study the seroprevalence of Hepatitis B surface antigen was 1.28%. To prevent 
vertical transmission in the pregnant women, they should be screened for HBsAg at the first antenatal 
visit for appropriate management. 
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INTRODUCTION_____________________
Hepatitis B Virus (HBV) infection is one of the most common 
public health problems. India has over 40 million hepatitis B 
virus carriers accounting for 10-15% of the entire pool of HBV 
carriers of the world.[1,2] However, the epidemiology and 
pattern and consequence of HBV infection varies greatly 
from one part of the world to another also changes with time. 
Hepatitis B is caused by double stranded DNA virus 
belonging to hepadnaviridae family. It leads to acute hepatitis 
and may also have serious complications like acute and 
chronic hepatitis, cirrhosis and hepatocellular carcinoma.[3-5] 
Hepatitis B Virus infection during pregnancy, is associated 
with a high risk of maternal complications. Prevalence of 
hepatitis B in pregnant women worldwide is 2.5 to 1.5%, 
whereas in India is 0.2 to 7.7%6 Ten percent of infants born 
to women with acute HBV infection during the first trimester 

of pregnancy are HBsAg positive at birth, and 80 to 90% of 
neonates become HBsAg positive without prophylactic 
therapy, if acute maternal infection develops during the third 
trimester of pregnancy.[7,8] Screening and evaluation of 
hepatitis during the pregnancy is much more important to 
prevent mortality of mother and child. However there is a 
scarcity of systematic information on the prevalence of HBV 
infection among pregnant women in India including the study 
area. This will be useful to address the current prevalence 
status of hepatitis B during pregnancy, the present study 
aimed to determine the seroprevalence of hepatitis B surface 
antigen among pregnant women. The risk factors of Hepatitis 
B infection like IV drugs, previous Blood transfusion history, 
previous surgeries, tattooing, piercing etc were also 
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evaluated, which would provide information to institutional 
and public measures to reduce the transmission of infection. 
  
METHODS__________________________ 
The present study was undertaken over a period of one and 
half year from August 2015 to December 2017, approved by 
the institutional Ethics Committee. The present study was 
conducted at a rural based tertiary care teaching hospital at 
Udaipur district of Rajasthan. A population of 1011 pregnant 
women age ranging from 15-45 years attending Antenatal 
clinic was involved in the study. Individuals were interviewed 
by structured questionnaire including data regarding 
obstetric history, previous HBV vaccination, HBsAg status of 
self and spouse and the associated risk factors of infection 
were also asked.  
Laboratory Assay: About 2 ml of venous blood was 
collected from each individual after obtaining a written 
consent under strict aseptic precautions. Rapid 
immunochromatography test (HEPA card) was employed to 
detect the presence of HBsAg. For confirmation, blood 
samples tested positive for HBsAg were subjected to 
commercially available fourth generation ELISA (Enzyme 
Linked Immunosorbent Assay) Kit Hepalisa by J. Mitra & Co. 
Pvt. Ltd with antigen sensitivity 0.1ng/ml was used. 
Manufacturer’s instructions were followed during the entire 
test procedure. 
 
RESULTS___________________________  
A total of 1011 pregnant women attending antenatal clinic in 
a tertiary care hospital, were studied. All the women were 
asymptomatic and were unaware of Hepatitis B status. The 
subject age ranges from 15-45 years. The seroprevalence of 
HBsAg positivity in this current study was 1.28% among 1011 
participants 13 women tested positive for HBsAg. Age 
distribution and HBsAg screening tests were given in Table1. 
In statistical analysis, the p-value obtained was >0.05 
(statistically insignificant). The distribution of trimester of 
pregnancy and HBsAg screening results were given in Table 
2. The p value obtained was >0.05 which is statistically 
insignificant. Analysis of age distribution of HBsAg positive 
women revealed a high prevalence (1.71%) among 15-25 
years majority of them were primigravidae in second 
trimester of pregnancy. Associated risk factors distribution 
among HBsAg positive women was shown in Table 3. 
 
Table 1:- Age wise distribution and HBsAg status (n=1011) 

Age Number tested HBsAg positive HBsAg negative 

15-25 364 6(1.64%) 358 (98.35%) 

26-30 384 4 (1.04%) 380 (98.95%) 

31-35 208 3(1.44%) 205 (1.44%) 

36-40 47 0 47(100%) 

41-45 8 0 8(100%) 

Total 1011 13 998 

 
Table 2:- HBsAg seropositivity in different trimesters of 
pregnancy (n=1011) 

Trimesters No of Pregnant 
women HBsAg positive (%) 

First 243 3 (1.23%) 

Second 467 8(1.71%) 

Third 301 2 (0.66%) 

Table-3 Risk Factors observed in HBsAg Positive women 
(n=13) 

Risk Factors No of ANC 

History of Blood Transfusion 3(23.07%) 

Previous Surgeries 2 (15.38%) 

HIV status 0 

Tattooing 4 (30.76%) 

Piercing 13(100%) 

 
 

DISCUSSION________________________ 
The prevalence of HBsAg varies widely in different parts of 
the India. The variety of socioeconomic status of the 
population studied, genetic factors, and other risk factors 
contribute to the variance of seroprevalence rate. The 
prevalence of HBsAg positivity in pregnant women has been 
reported to range from 2.61-6.3% in various studies.[9-12] In 
our study, the overall seroprevalence of HBsAg positivity in 
pregnant women 1.28%, was in accordance with a 
seroprevalence of 1.1% reported by Pande et al[13] and also 
comparable to the seroprevalence 1.15% by Ambade et al.[14] 
Dwivedi et al[15] study shows the declining seroprevalence of 
HBsAg 0.91. Few other studies from India by Chatterjee et 
al[16] (0.82%) and Shazia Parveen S. et al[17](0.61%), the 
seroprevalence rate reported were lower than the present 
study. Other studies from India as carried out by Mittal et 
al,[18] Gill et al,[19] Nayak et al,[20] and Khakhkhar Vipul et al,[21] 
reported higher seroprevalence rate of 6.3%, 5%, 3.7% and 
3.07% respectively in comparison of our study. Also, the 
seroprevalence of HBsAg among pregnant women in our 
study can also be comparable with 1.6%, 1.47% and 1.37% 
as reported in some countries respectively like Saudi 
Arabia,[22] Turkey[23] and Pakistan.[24] Regarding age, in the 
present study, high HBsAg seropositivity rate in pregnant 
women was found in age group of 15-25 years (1.64%) in 
agreement with Ambade et al, Dwivedi M et al and 
Khakhkhar Vipul et al, and smita Thakkarwad et al.[25] In our 
study highest seroprevalence of HBsAg positivity was found 
in second trimester 1.71%. This was with comparable studies 
of Padmavati Palange et al[23] and Mehta et al[26] and 
variance with the findings from similar works, Dwivedi M et al 
and Khakhkhar Vipul et al, and smita Thakkarwad et al.[25] 
 

 
CONCLUSION_______________________ 
This study provides necessary information to detect the risk 
factors to formulate necessary preventive measures. The 
HBsAg seropositivity rate of 1.28% in pregnant women in this 
study recommends and supports an appropriate antenatal 
screening, so that the vertical transmission of Hepatitis B 
virus infection can be avoided. Public health policies should 
include routine universal screening of HBV infection and 
immunization of risk infants immediately after birth. 
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Background: Respiratory infections among critically ill Patient are associated with high morbidity and 
mortality. Mechanically ventilated patients are at a high risk of acquiring respiratory infections due to 
complex interplay between the endotracheal tube, host immunity and virulence of invading bacteria. 
Irrational use of antibiotics increases the emergence of drug – resistant bacteria. Objectives:  The 
aim of study was to investigate the bacterial isolates in the endotracheal aspirates of mechanically 
ventilated patients in ICU and see the antimicrobial resistance pattern of bacterial isolates. 
Methods: Analysis of E.T aspirates of 459 patients over a period of 1 year (Aug 14 to Aug 15) was 
done. Aspirates were cultured on Blood and MacConkey agar isolation and identification was done 
using conventional techniques and biochemical reactions. Antibiotic sensitivity testing was done by 
Kirby-Bauer disc diffusion method as per CLSI guidelines. Results: Out of 459 Samples 365 was 
found to be positive. Acinetobacter sp (44.65%) was the most common isolate followed by Klebsiella 
sp (18.63%), Pseudomonas sp (11.23%), Candida (10.46%), Escherichia Coli (7.94%), COPS 
(3.28%), CONS (2.46%), Enterococci (0.82%), and Citrobacter (0.54%). The gram-negative bacilli 
were mostly sensitive to Tigecycline, Colistin, Imipenem, Meropenem, Amikacin and 
Piperacillin/Tazobactam. Gram positive Cocci were mostly sensitive to Vancomycin, Linezolid and 
Gentamicin. 
Conclusion: The isolation and antimicrobial resistance pattern of the microorganisms is necessary 
for their effective management. Endotracheal intubation is one of the major risk factors in causing 
iatrogenic infections to patients. A local antibiogram for each hospital, based on bacteriological 
patterns and susceptibility is essential to initiate empirical therapy. 
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INTRODUCTION_____________________
Mechanical ventilation is a life-saving procedure for many 
patients in intensive care unit. Patients who are intubated 
and mechanically ventilated are further at a high risk of 
acquiring respiratory infections due to complex interplay 
between the endotracheal tube, host immunity and virulence 
of invading bacteria which may lead to ventilator associated 
pneumonia (VAP).Tracheal colonization of different bacteria 
may be responsible for added or super infections and at the 
same time, increases the risk of mortality1. The etiological 
agents may vary according to the population of patients in 
ICU, duration of hospital stay, pre-existing and prior 
antimicrobial therapy.  
To add to the trouble, the statistical data and evidences from 
research prove that multi drug resistance bacteria are rapidly 

emerging across the world and pose a big challenge to health 
care system. Extensive and non-specific use of broad-
spectrum antibiotics in hospitalized patients has led to both 
increased carriage and the development of multi drug 
resistant strains.2 Multi drug resistance bacteria cause 
serious nosocomial and community acquired infections that 
are hard to eradicate. One must use existing antibiotics 
skillfully and more judiciously. It is difficult to manage these 
infections effectively unless we are armed with adequate and 
good quality data about the antibiotics susceptibility pattern 
of organisms causing respiratory infections among 
mechanically ventilated patients in intensive care unit. To be 
more effective this data has to be region specific and also 
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has to be updated regularly as bacterial susceptibility varies 
with time and space. Unfortunately, such data is scanty, and 
this has led to a wide spread of mortality and morbidity due 
to respiratory infections. Therefore, updated knowledge of 
local epidemiology and susceptibility profile is recommended 
for guiding the clinicians regarding empirical choice of 
antibiotics and should become mandatory along with 
adequate clinical diagnosis and bacterial confirmation.3 
Hence, the study was planned to identify pattern of bacterial 
isolates responsible for respiratory tract infections among 
mechanically ventilated patients at intensive care unit and to 
make their antimicrobial resistance pattern. 
 
Aims & Objectives: 

1. To study the microorganism’s profile in the ICU 
during the study period in endotracheal tube culture. 

2. To study the antibiotics to which these 
microorganisms are susceptible. 

3. To propose a proper empirical antibiotic therapy in 
intubated patients according to prevalence of 
microbiological organisms in ICUs. 

  
METHODS__________________________ 
The prospective study was carried out with the samples of 
endotracheal aspirates and endotracheal tube tip received 
from ICUs in the microbiology laboratory over a period of one 
year (Aug-2014 – Aug-2015). Samples were collected under 
sterile conditions from patients admitted in both medical and 
surgical intensive care unit who were ventilated for at least 
48 hrs. 
Collection of Specimen: 
Endotracheal Aspirate: Sampling was done by introducing a 
catheter aseptically through the endotracheal tube and 
secretions aspirated into a sterile syringe. 
Endo-tracheal tube tip: The endo-tracheal tube tip was cut 
aseptically into a sterile container and sent to the 
Microbiology laboratory. 
Processing of Specimen: 
Endotracheal Aspirate: 
Both 10μl of the specimen and 1 μl of the specimen was 
inoculated in blood agar and MacConkey agar. 
Endotracheal tube tip: The lumen of endotracheal tube tip 
was rinsed with 0.5 ml of sterile normal saline. 10μl of the 
fluid was inoculated on blood agar and MacConkey agar. A 
gram’s stain of the endotracheal secretions / endotracheal 
tube tip fluid was done to assess the number of pus cells and 
the presence of bacteria. A semi quantitative method was 
followed, and plates were incubated overnight at 37°C.13. 
The organisms isolated were identified based on colony 
characteristics on Blood agar and MacConkey agar, Gram's 
stain, Biochemical reactions by using standard 
microbiological techniques. Isolates identified as 
commensals or contaminants were excluded from further 
process. A Kirby-Bauer method was used to test the 
susceptibility of organisms to various antibiotics. As per 
Clinical and Laboratory Standards guideline (2014).4 
 
Antibiotics used: 
Ampicillin/Sulbactam (AS-10/10μg), Cefuroxime (CXM-
30μg), Cefoxitin (CX-30 μg), Ceftriaxone(CTR-
30μg),Vancomycin (VA-30μg), Linezolid (LZ-30μg), 
Piperacillin/Tazobactam (PIT-100/10μg), 
Ceftazidime/Clavulanic acid (CAC-30μg/10μg), 
Cefotaxime/Sulbactam (CFS-5/30μg), Cefepime (CPM-5μg), 

Ceftriaxone (CTR-30μg ),Gentamicin (GEN-10μg), Amikacin 
(AK-30μg), Aztreonam (AT-30μg),Azithromycin- AZM-15 
μg), Ciprofloxacin (CIP-5μg), Levofloxacin-(LE5μg), 
Amoxicillin/Sulbactam (A/S-30μg), Imipenem (IMP-10μg), 
Colistin (CL-10μg), Meropenem (MRP- 10μg), Polymyxin B 
(PB-300U), Tigecycline (E- strip).Zone diameter was 
measured and interpreted as per the Clinical and Laboratory 
Standards Institute(CLSI) guidelines (2014)4. 
 
RESULTS___________________________  
A total of 459 samples were collected from 459 patients 
during the study period of one year. Out of 459, 94 samples 
were either sterile or were polymicrobial growth which were 
not processed further for the study. Among 365, 184 samples 
(50.4%) were of male and rest were of female181 (49.58%). 
The organism isolated were Acinetobacter sp. 163 (44.65%), 
Klebsiella sp 68 (18.63%), Pseudomonas sp 41 (11.23%), 
Escherichia Coli 29 (7.94%), Candida 38 (10.41%), 
Coagulase Positive staphylococcus aureus (COPS)12 
(3.28%), Coagulase Negative Staphylococcus aureus  
(COPS) 9 (2.46%), Enterococci (0.82%), and Citrobacter 02 
(0.54%)  
Acinetobacter was the most resistant of all other isolates. It 
was sensitive to Tigecycline (98.15%), Colistin (96.9%0, 
Meropenem (94.4%), Imipenem (92.02%), followed by 
Amikacin 36.80%, Levofloxacin 30.6%, 
Piperacillin/Tazobactam (25.7%), Ciprofloxacin 25.15%. 
(table-2). 
 
 
Table 1: Micro-organisms isolated and percentage (n=459) 

Micro-organisms % 

Acinetobacter sp 163(44.65%) 

Klebsiella sp 68(18.63%) 

Pseudomonas sp 41(11.23%) 

Candida 38(10.46%) 

Escherichia Coli 29(7.94%) 

Citrobacter 2(0.54%) 

Coagulase Negative Staphylococci (CONS) 9(2.46%) 

Coagulase Positive Staphylococci (COPS) 12(3.28%) 

Enterococci 3(0.82%) 

No growth 94 

Total 459 

 
All isolates of Pseudomonas sp were sensitive to Imipenem 
100%, Meropenem 100%, Tigecycline 100%, Colistin 100%, 
Polymyxin-B 100%, followed by Amikacin 68.2%, 
Piperacillin/ Tazobactam 68.2, Levofloxacin 56.09%. (table-
2). 
All Klebsiella sp were 100% sensitive to Tigecycline and 
Colistin followed by Imipenem 86.76%, Meropenem 88.2%, 
Levofloxacin 23.5%, Amikacin 35.29%, 
Piperacillin/Tazobactam 19.11, Ciprofloxacin 11 (16.17%). 
Other drugs were 7.3% sensitive were highly resistant with 
sensitivity of 7.3% (Ceftazidime/ C.A, Cefotaxime/ 
Sulbactam, Cefepime, Ceftriaxone) (table-2). 
Similarly, all strains of Escherichia Coli were 100% sensitive 
to Tigecycline and Colistin only. Followed by Imipenem 
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89.6%, and Meropenem 89.6%, followed by Amikacin 79.3%, 
Piperacillin/ Tazobactam 68.9%, Levofloxacin 41.3%, 
Ciprofloxacin 34.4% (table-2.) 
Only two isolates of Citrobacter were found which were 100% 
sensitive towards Amikacin, Piperacillin/Tazobactam, 
Imipenem, Tigecycline, Colistin, Meropenem. 
In case of Gram positive bacteria all 12 (3.28%) COPS were 
100% sensitive towards Vancomycin and Linezolid, followed 
by Gentamicin 78%, Fluoroquinolones as 41.6%, followed by 
Amoxicillin/Clavulanic acid and Ampicillin / Sulbactam and 
Cotrimoxazole 33.3%,each , other cephalosporins , 
(Cefuroxime, ceftizoxime, ceftriaxone, cefixime and cefoxitin) 
as 25% sensitive only.(Table-3) 
CONS isolates were 100% sensitive towards Vancomycin 
and Linezolid, followed by Gentamicin 77.7%, Levofloxacin 
55.5% Cotrimoxazole 33.3%) followed by other 
cephalosporins and Ciprofloxacin as 22.2% sensitive. 
(Table-3) 
Enterococci show 100% sensitivity towards Vancomycin, 
Amoxicillin/ C.A, Ampicillin/ Sulbactam and linezolid and 
Gentamicin. 
 
Table- 2 Antibiotic Sensitivity pattern of Gram-negative Clinical 
isolates 

Organism/Antibiotics 
Klebsiella 

sp 
n  = 68 

Acinetobacter 
sp n = 163 

Pseudomonas 
sp 

n  = 41 
Escherichia 
Coli n  = 29 

Citrobacter    
n  = 2 

Amikacin  24(35.29%) 60(36.80%) 28(68.2%) 23(79.3%) 2(100%) 

Piperacillin/Tazobacta
m 13(19.11%) 42(25.7%) 28(68.2%) 20(68.(%) 2(100%) 

Ciprofloxacin 11(16.17%) 41(25.15%) 20(48.7%) 10(34.4%) 0 

Levofloxacin 16(23.5%) 50(30.6%) 23(56.09%) 12(41.3%) 0 

Imipenem 59(86.76%) 150(92.02%) 41(100%) 26(89.6%) 2(100%) 

Tigecycline 68(100%) 160(98.15%) 41(100%) 29(100%) 2(100%) 

Colistin 68(100%) 158(96.9%) 41(100%) 29(100%) 2(100%) 

Meropenem 60(88.2%) 154(94.4%) 41(100%) 26(89.6%) 2(100%) 

Ceftazidime/Clavulanic 
acid 5(7.3%) 0 18(43.9%) 9(31.03%) 0 

Cefotaxime/Sulbactam 5(7.3%) 0 18(43.9%) 9(31.03%) 0 

Cefepime 5(7.3%) 0 18(43.9%) 9(31.03%) 0 

Ceftriaxone 5(7.3%) 0 18(43.9%) 7(24.13%) 0 

Polymixin-B ND ND 41(100%) ND ND 

Ampicillin/ Sulbactam ND ND ND 11(37.9%) ND 

 
 

DISCUSSION________________________ 
To prevent or combat respiratory failure, life- saving 
procedures are done on emerging or elective basis such as 
endotracheal intubation and mechanical ventilation. Many 
clinical conditions warrant need for ventilated support like life 
threatening infections, sepsis in acute respiratory distress 
syndrome, neurological dysfunction due to poisoning drug 
toxicity, cerebrovascular accidents, traumas and others. 
Mechanical Ventilation helps to prevent deaths due to 
respiratory failure but on the other hand it possess great 
threat, by host immune response and infectious organisms 
that lead to life threatening lung infection.5 Mechanically 
ventilated and tracheotraumatized patients are colonized 
with bacteria of either endogenous or exogenous origin 
which might end up in Vat or VAP.6 Healthcare associated 
infections continue to be a major cause of patient morbidity 
and mortality in ICUs. 

The various organisms were isolated and cultured from these 
samples and their susceptibility testing was done according 
to clinical and Laboratory standard Institute guidelines 
(CLSI)4 with the intention of assessing the discriminative 
prevalence of various common bacteria and to identify the 
local prevalent antibiotic response against the detected 
pathogens. 
 
 
 

Table-3 Antibiotic susceptibility pattern of Gram-positive clinical 
isolates 

Antibiotics COPS CONS Enterococci 

Total Strains n = 12 n = 9 n = 3 

Gentamicin 9(78%) 7 (77.77%) 3(100%) 

Cefuroxime 3(25%) 2(22.2%) 0 

Ceftozoxime 3(25%) 2(22.2%) 0 

Ceftriaxone 3(25%) 2(22.2%) 0 

Cefixime 3(25%) 2(22.2%) 0 

Vancomycin 12(100%) 9(100%) 3(100%) 

Azithromycin 3(25%) 2(22.2%) 0 

Amoxcillin +Calvulanic Acid 4(33.3%) 2(22.2%) 3 (100%) 

Ampicillin/Sulbactam 4(33.3%) 2(22.2%) 3 (100%) 

Ciprofloxacin 5(41.6%) 2(22.2%) 0 

Levofloxacin 5(41.6%) 5(55.5%) 0 

Cotrimoxazole 4(33.3%) 3(33.3%) 0 

Linezolid 12(100%) 9(100%) 3(100%) 

Cefoxitin 3(25%) 2(22.2%) 0 

Penicillin 2(22.2%) 5(55.5%) 0 

 
 
Our study showed 80% growth from endotracheal aspirates 
which are concurrent with the study of Bhaskar Thakuria et 
al7. who has reported 85% growth and V.R. Rathod et al8 who 
also has also reported 85% of endotracheal aspirate growth. 
Another study of Santosh Khanal et al9 Ada Siler Junior et 
al.10 and Koirala et al11have variable growth rate of (78-92%). 
Another Study by Kartik S.L. et. al.12 gave a lower growth rate 
of 70.07%. 
As far as the bacterial profile is concerned out of 365 isolates, 
303 (83.47%) were gram negative bacterial isolates (GNB) 
and only 22 (6.06%) were GPC, similar findings has been 
quoted by V.S. Rathod et al8 in which 80% were GNB, 20% 
were GPC. Our study correlates with many studies and 
particularly as shown in one systemic review article by 
Yaseena Arabi et al13 were GNB range from 41 to 92%, GPC 
between 6-58%. In our study 38 (10.41%) isolates were 
fungus whose DST was not followed as our aim of study was 
to chart out antibiotic susceptibility profile of the bacterial 
isolates only. 
In our study bacterial isolates identified are Acinetobacter sp. 
44.65%, Klebsiella sp 18.63%, Pseudomonas sp. 11.23%, 
Escherichia Coli 7.94%, Citrobacter 0.54%,. Similar findings 
were reported by Priya Santharam et. al.14 Acinetobacter 
followed Pseudomonas, klebsiella pneumonia. Non 
fermenter gram negative bacilli, Escherichia Coli and then 
Citrbacter. Our study also coincides with study conducted by 
N. Shanmuga vadivoo et. al.15 that Acinetobacter has over 
taken the pathogenic role in ventilated patients.  
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V.S. rathod et al8 quoted Klebsiella pneumonia as the most 
common isolate followed by pseudomonas aeriginosa and 
Acinetocabter baumannii, in his study which coincides with 
vadivoo et al15 which reported Klebsiella followed by 
Acinetobacter and Pseudomonas. Also, Shilpi Dhakar et. 
al.16 detected Klebsiella as most common pathogen followed 
by Pseudomonas, staphylococcus, Acinetobacter and 
Escherichia Coli with small number of enterobacter, and 
streptococcus. Such contrast can be due to discriminative 
prevalence due to the change in the demographic region of 
all studies conducted. 
Among GPC, in our study 3.28% were COPS, 2.46% CONS 
and 0.821% were Enterococci isolates which is in similarity 
to the findings of V.S. Rathod et al 8 were GPC contributed 
to 6% among micro-organisms isolates. Priya Santharam et 
al14 figured out 8% Staphylococcus aureus and were as Dipti 
Chandra et. al.17 also reported 8.82% of Staphylococcus 
aureus. 
In our study Acinetobacter was found to be the most 
predominant bacteria which shows high resistance towards 
penicillin, cephalosporins (ceftazidime and cefepime), 
intermediate sensitivity for aminoglycoside (Amikacin as 
36.80%) followed by fluoroquinolones (Ciprofloxacin and 
Levofloxacin). Acinetobacter sp were highly sensitive 
towards carbapenems (Imipenem 92.02%, Meropenem 
94.4%) followed by Colistin 96.9% and Tigecycline 98.15%. 
40 (24.53%) strains of Acinetobacter sp was multidrug 
resistant. 
Sensitivity pattern of Klebsiella sp. shows high resistance 
towards cephalosporins. Intermediate sensitivity towards 
Amikacin 35.29%, 23.5% for levofloxacin and 16.17% for 
Ciprofloxacin. Carbapenems shows 88.2% sensitivity. Most 
sensitive drugs against Klebsiella sp were Tigecycline and 
Colistin as 100% each. 44(64.70%) strains of Klebsiella sp 
were multi drug resistant18 
In our study Pseudomonas sp shows high sensitivity pattern 
towards Tigecycline 100%, Colistin 100%, Meropenem 
100%, Imipenem 100%, Polymixin B 100%, followed by 
Amikacin 68.2%, and combination Piperacillin/ Tazobactam 
68.2%. Cephalosporins gave 43.9% sensitivity for 
pseudomonas. Flouroquinolones were also intermediate 
sensitive for Pseudomonas (Levofloxacin 56.09% and 
Ciprofloxacin 48.70 %.) 
Tigecycline and Colistin were 100% sensitive for Eschericha 
Coli followed by Carbapenems (Imipenem and Meropenem 
89.6% each). Amikacin has also significant sensitivity pattern 
for Escherichia Coli 79.3% followed by combination of 
Piperacillin/Tazobactam. Levofloxacin has lesser senstivity 
41.3% and Ciprofloxacin 34.4%. All specimens show a great 
resistance towards cephalosporins with a sensitivity pattern 
of 24.13%. 
Few species of Citrobacter were isolated which were highly 
sensitive towards Amikacin, Piperacillin /Tazobactam, 
Imipenem, Meropenem, Colistin, Tigecycline as 100% 
sensitive. But all were resistant towards flouroquinolones and 
cephalosporins. 
In case of COPS, CONS and Enterococci all isolates were 
found 100% sensitive towards Vancomycin and Linizolid 
followed by Gentamicin,(78%) Flouroquinolones 41.6%,  
combination of Amoxicillin/C.A 33.3% /22.2% respectively 
and Ampicillin /Sulbactam 33.2%/ 22.2% respectively. 9 
(75%) strains were identified as Methicillin resistant 
Staphylococcus aureus. Gram positive organisms of E.T. 

aspirates in our ICU set up were mostly resistant to penicillin 
derivatives and cephalosporins. 
 
 

CONCLUSION_______________________ 
The study reveals that the antibiotic susceptibility pattern 
varies across region and timeline and hence studies 
examining the local susceptibility pattern should be carried 
out at every centre. Endotracheal Intubation is a major risk 
factor in causing iatrogenic infections to patient which leads 
to an increase in the morbidity and mortality. Our study 
reported a high percentage resistance among gram negative 
bacilli to cephalosporins. Aminoglycosides (Amikacin), and a 
combination of Piperacillin/Tazobactam were found to be 
moderately effective. Carbapenems, Colistin and Tigecycline 
were found to be most effective drug of choice. 
For gram positive bacterial isolates shows significantly high 
resistance for penicillin and cephalosporin. 75% MRSA 
strains were also indentified. Vancomycin and linezolid were 
found to be most sensitive followed by Aminoglycoside 
(Gentamicin). 
From present study we have concluded that analyzing the 
E.T aspirate was important as the sensitivity to the antibiotic 
obtained, is an alarming factor for efficacious and judicious 
use for antibiotics. This study will help us in implementing 
different antibiotics prophylactically with regard to the 
commonly obtained sensitivity pattern. 
 
 

REFERENCES_______________________ 
1. Shalini S, Kranthi K, Gopalkrishna BK. The microbiological profile of 

nosocomial infections in the intensive care unit. J Clin and Diag Res. 
2010; (4):3109-12 

2. Alain CJ, Dominador GM, Gemma BR, Michael AD, Christine TG. 
Review on the antimicrobial resistance of pathogens from tracheal and 
endotracheal aspirates of Patients with clinical manifestations of 
Pneumonia in Bacolod city in 2013.Intl J Bact 2015; 5(8): 1-5. 

3. Joao M, Ederlon R. Epidemiological and microbiological analysis of 
ventilator-associated pneumonia patients in a public teaching hospital. 
Brazl J infect dis 2007; 11(5):482-8. 

4. Cinical and Laboratory Standards Institute. 2014. Performance 
Standards for Antimicrobial Susceptibility Testing; 17th informational 
supplement. CLSI document M100-S17(ISBN 1- 56238-625-5) Clinical 
and Laboratory Standards Institute USA   

5. Anusha N, Madhu KP, Arun BJ, Vidyasagar B. Microbiological profile and 
sensitivity pattern of endotracheal secretions in mechanically ventilated 
patients in ICU. J Evi Med Health 2014; 1(9):1177-84 

6. Shanmugavadivoo N, P Santharam, Sudha K, Kalaiselvi G, Padmavathi 
BK, Usha B, et al. Dynamic bacterial profile of endotracheal aspirates 
and its sensitivity pattern –A Cause of Concern. Int J Cur Res Rev 2014; 
6(10):112-19. 

7. BhaskarThakuria, Preetinder Singh, Sanjay Agrawal, Veena Asthana, 
“Profile of infective microorganisms causing ventilator associated 
pneumonia: A clinical study from resource limited intensive care unit”, 
Journal of Anaesthesiology Clinical Pharmacology. July-September 
2013; Vol 29 Issue 3:361-366. 

8. Vimal Shriram Rathod1, Rohit Sinha2, Vijay Rajaram Shegokar3, 
Bhausaheb Anil Munde4, Khan Saleha2  Bacteriological Profile and 
Antibiogram of Endotracheal Aspirates in Intubated Patients at a Tertiary 
Care HospitalInternational Journal of Health Sciences & Research 
(www.ijhsr.org) 82 Vol.8; Issue: 5; May 2018 

9. Santosh Khanal, Dev Raj Joshi, Dwij Raj Bhatta, UpendraDevkota, and 
Bharat Mani Pokhrel, “𝛽-Lactamase-Producing Multidrug-Resistant 
Bacterial Pathogens from Tracheal Aspirates of Intensive Care Unit 
Patients at National Institute of Neurological and Allied Sciences, Nepal”, 
ISRN Microbiology. Volume 2013. Article ID 847569, 5 pages 

10. JoãoManoel da Silva Júnior, Ederlon Rezendeetal, “Epidemiological and 
Microbiological Analysis of Ventilator-Associated Pneumonia Patients in 
a Public Teaching Hospital.” BJID2007; 11(5):482-488. 

11. Koirala P, Bhatta DR, Ghimire P, Pokhrel BM and Devkota U. 
“Bacteriological Profile of Tracheal Aspirates of the Patients Attending a 
Neuro-hospital of Nepal”. Int J Life Sci(2010) 4:60-65 

12. Kartik Syal*, Dara Singh, Abhishake Thakur and Avinash Goyal Micro-
Organism Profile and Antibiotic Susceptibility Patterns in General ICU of 
Tertiary Care Hospital Situated in Hills, Journal of Intensive and Critical 
Care ISSN 2471-8505 

13. YaseenArabi, Nehad Al-Shirawi, ZiadMemish, Antonio Anzueto. 
“Ventilator-associated pneumonia in adults in developing countries: a 
systematic review”, International Journal of Infectious Diseases (2008) 
12, 505-512. 

14. Priya Santharam1, Sudha K2, Shanmugavadivoo N3, Usha B4, 
Padmavathi B K5, Active Surveillance Of Endo-Tracheal Aspirates From 
MechanicallyVentilated Patients In Intensive Care Unit At A Tertiary Care 
Center, National Journal of Basic Medical Sciences | Volume 8 | Issue 3 
| 2018 



www.iabcr.org                                                                     Jani MV, et al.: Antimicrobial Resistance Pattern of Bacterial Isolates from Endotracheal Aspirate 
 

International Archives of BioMedical And Clinical Research                                                                             Vol 5 | Issue 2 | April – June 2019 32 

 

15. N. ShanmugaVadivoo, PriyaSantharam, K. Sudha, G. Kalaiselvi, B.K. 
Padmavathi, B. Usha, Amar Kumar, Nitesh Kumar Jaiswal, “Dynamic 
bacterial profile of endotracheal aspirates and its sensitivity pattern –a 
cause of concern”, Int J Cur Res Rev, May 2014/ Vol 06 (10):112-119 

16. Deepti Chandra*, Avinash Laghawe, K. Sadawarte, Tukaram Prabhu 
Microbiological Profile and Antimicrobial Sensitivity Pattern of 
Endotracheal Tube Aspirates of Patients in ICU of a Tertiary Care 
Hospital in Bhopal, IndiaInt.J.Curr.Microbiol.App.Sci (2017) 6(3): 891- 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

895 
17. Magiorakos AP1, Srinivasan A, Carey RB, Carmeli Y, Falagas ME, Giske 

CG, Harbarth S, Hindler JF, Kahlmeter G, Olsson-Liljequist B, Paterson 
DL, Rice LB, Stelling J, Struelens MJ, Vatopoulos A, Weber JT, Monnet 
DL Multidrug-resistant, extensively drug-resistant and pandrug-resistant 
bacteria: an international expert proposal for interim standard definitions 
for acquired resistance. Clin Microbiol Infect. 2012 Mar;18(3):268-81. 
doi: 10.1111/j.1469-0691.2011.03570.x. Epub 2011 Jul 27. 
 


