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Bengal, India

Polycystic Ovary Syndrome (PCOS) is a prevalent endocrine disorder affecting numerous 
women of reproductive age, marked by hormonal imbalances, irregular menstruation, and 
ovarian cysts. Beyond fertility concerns, PCOS correlates with metabolic issues like insulin 
resistance, obesity, and heightened risks of type 2 diabetes and heart disease. This study 
explores the pathophysiology of PCOS in Bengali-speaking Hindu and Muslim women 
from Kolkata, West Bengal, India. It involved 723 young adult women, aged 15 to 30, split 
between 371 Hindus and 352 Muslims. The research gathered data on PCOS prevalence, 
associated general and socio-demographic characteristics, menstrual patterns, dietary habits, 
anthropometric data, and clinical variables such as blood pressure, random blood glucose, and 
hemoglobin levels. The findings indicate that despite sharing the same locale, Hindu and 
Muslim women show distinct PCOS manifestations and burdens due to their ethnic and 
cultural differences.
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Introduction
Polycystic ovary syndrome (PCOS) is a common metabolic and reproductive disorder affecting 

women of childbearing age. Its symptoms, which include androgen excess and menstrual abnormalities, 
have a significant impact on the quality of life in women with PCOS. In 1935, Stein and Leventhal 
first identified the triad of amenorrhea, hirsutism, and obesity in women with numerous ovarian 
cysts as the cause of polycystic ovarian syndrome. PCOS, often referred to as functional ovarian 
hyperandrogenism, is a complicated condition affecting women of reproductive age that starts during 
puberty. It is typified by a wide range of endocrine and metabolic disorders, many of which are complex 
(Swetha et al. 2013). It is clear that regardless of location, Asian Indians are experiencing a rapidly rising 
prevalence of hypertriglyceridemia, excess body fat, unfavorable body fat patterning, polycystic ovarian 
insulin resistance syndrome, and obesity-related diseases like diabetes and cardiovascular disease. 
Westernization, urbanization, and mechanization have caused an epidemic rise in the prevalence of 
obesity and diabetes mellitus in most industrialized nations. India also shows evidence pointing to a 
pathogenetic role for obesity in the onset of PCOS and associated infertility (Allahbadia and Merchant 
2008). Furthermore, women with PCOS are more likely to have components of the metabolic syndrome 
(MS), such as abdominal obesity, dyslipidemia, hyperglycemia, and hypertension, which puts them 
at risk for type 2 diabetes and cardiovascular disease (Echiburú et al. 2016). It has also been clearly 
demonstrated that insulin resistance is the underlying ailment that connects PCOS and metabolic 
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syndrome. It is clear that hyperinsulinemic insulin resistance is a common characteristic of PCOS. This 
affects both obese and lean PCOS patients (Yılmaz et al. 2005; Ishak et al. 2012). Studies have shown 
that insulin resistance and adipocyte-produced adiponectin, a hormone that regulates glucose levels 
and lipid metabolism, are linked in women with PCOS. In light of this, women with PCOS release 
less adiponectin than women without PCOS (Shaheen et al. 2015). Different PCOS phenotypes have 
different cardio-metabolic risks. In particular, we do not know what the long-term cardio-metabolic 
risks are for PCOS in women of normal weight. 

A recent international PCOS guideline states that blood pressure should be checked on all PCOS-
affected women at the time of diagnosis and then once a year (Mellembakken et al. 2021). Hemoglobin 
is another significant component connected to PCOS and its manifestations. The environment 
and genes can impact the amount of hemoglobin (Hb), which is a crucial oxygen transporter in the 
body. High hemoglobin (Hb) levels have been linked to the occurrence of metabolic syndrome (MS), 
hyperuricemia (HUA), and nonalcoholic fatty liver disease (NAFLD). These findings strongly suggest 
that high Hb levels may be one of the predictors of MS. By reducing nitric oxide in vascular smooth 
muscle cells, hemoglobin can cause vasoconstriction and hypertension (Cabrales et al. 2011; Ha et al. 
2023). Moreover, clinical manifestations of PCOS, the frequency of obesity, insulin resistance (IR), and 
the prevalence of type 2 diabetes vary depending on race and ethnicity (Rahmatnezhad et al. 2023). 
This study will help us understand the PCOS pathophysiology of the women of the Hindu and Muslim 
communities of Kolkata, West Bengal, India.

Materials and Methods
This cross-sectional study included a total of 723 young adult women (371 Bengali-speaking Hindus 

and 352 Bengali-speaking Muslims) aged between 15 and 30 years. We enrolled individuals who were 
unmarried, had attained menarche more than two years before the study, and were willing to participate 
in the study.  The women were diagnosed with PCOS based on the Rotterdam Criteria 2004, which 
require that an individual exhibit two of the three symptoms: oligo/anovulation, hyperandrogenism, 
and the presence of polycystic ovaries. Individuals not meeting the inclusion criteria or participating in 
other clinical trials, under the age of 15 years and above 30 years, and suffering from any known diseases 
like infections, inflammatory conditions, congenital adrenal hyperplasia, hyperprolactinemia, Cushing’s 
syndrome, and thyroid disorders, as well as those who did not want to participate, were excluded 
from the present study. The socio-demographic data includes the following: present age, educational, 
occupational, and residential status, per capita monthly household expenditure, family structure, and 
standard of living. This is followed by a standard structured schedule by Kuppuswamy (Saleem 2019). 
Menstrual characteristics include cycle length, menstrual duration and flow, peak discharge, nature of 
discharge (fluid or a mixture of fluid and clot), irregularity of cycle, dysmenorrhea, oligomenorrhea, and 
premenstrual syndrome, etc. 

We assessed the frequency of consumption of major food items using a food frequency questionnaire. 
We also took anthropometric measurements, including height, weight, mid-arm circumference, waist 
circumference, hip circumference, and skinfold thickness. We measured this according to the standard 
technique of Lohman et al. (1988). The body fat patterning included percent body fat, visceral fat, 
subcutaneous fat percentage, and skeletal muscle percentage. This was taken following the standard 
technique provided in the instruction manual of the Omron Body Composition Monitor (HBF-375) 
and the Rossmax Body Fat Monitor (WF260). The hemoglobin (Hb) level was measured, following 
the instruction manual of the Hemo Cue (Hb 201+). A random blood glucose level was measured by 
the Blood Glucose Monitor System (Accu Chek Active Model- GU). Blood pressure was measured by 
the OMRON Blood Pressure Monitor (HEM-7203-AP). A minimum p value of ≤0.05 was considered 
statistically significant for all inferential statistics. The entire data was analyzed with the help of the 
statistical package for social science (SPSS) version 26.0. 
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Results
The results clearly show that the prevalence of PCOS is significantly higher among Hindus (24.5%) 

than among Muslim counterparts (22.2%).

Similarly, the prevalence of other clinical features associated with PCOS demonstrates that the 
presence of hirsutism, acne and acanthosis nigricans differs significantly among Hindus and Muslim 
PCOS participants. However, in the case of oligomenorrhea, no significant association was found 
between the two religious groups (Table 2)

Table 3 clearly highlights the socio-economic characteristics of the studied participants. It is evident 
that the majority of Hindu and Muslim participants are in the early young adult age group (20-24 years). 
There is no significant difference among the participants across the two communities. Educational status 
reveals that the maximum percentages of the participants (both Hindu and Muslim) are graduate, and 
there is a significant difference among the Hindu and Muslim PCOS participants. The occupational 
status of the participants revealed that the majority were students, and the majority of both Hindu and 
Muslim participants belonged to the upper middle socio-economic class. A significant association was 
found between the type of family among Hindu and Muslim PCOS participants, but there was no 
significant difference in the number of family members among the Hindu and Muslim participants.

Table 4 reveals the menstrual characteristics of the participants. There was no significant association 
between age at menarche and PCOS status. Furthermore, skipping the menstrual cycle, regularity of 
the cycle, duration of bleeding, menstrual flow during peak discharge days, and nature of discharge 
differed significantly across the two groups of PCOS and non-PCOS among the Hindu and Muslim 
participants. There was no significant association among Hindu and Muslim PCOS participants, except 
for the nature of discharge. Furthermore, the nature of white discharge does not differ significantly 
among PCOS and non-PCOS groups, as well as among Hindu and Muslim PCOS participants.

Table 5 shows the food consumption pattern of the participants. Dietary habits did not differ 
significantly among Hindus and Muslims (both PCOS and non-PCOS groups; Hindu PCOS and 
Muslim PCOS groups). In the case of fast-food intake, a significant association was observed among 
Hindu PCOS and Non-PCOS participants, as well as Hindu PCOS and Muslim PCOS participants. 
Consumption of food items like roti or bread, fruit, mushrooms, fish, milk, and fried food showed 
a significant association among both the Hindus and Muslims (between PCOS and Non-PCOS 
participants) and Hindu PCOS and Muslim PCOS participants. Furthermore, there was a significant 
difference in vegetable and root consumption between Hindu and Muslim PCOS participants.

Table 6 demonstrates the significant differences in anthropometric variables, skinfold measurements, 
and body fat patterning between the Hindu PCOS and non-PCOS groups. Height, weight, and BMI 
were notably different between the two groups. The findings were also significant in the case of Muslims 
(both PCOS and non-PCOS) and Hindu and Muslim PCOS participants, with the exception of 
height. There were significant differences in mid-upper arm circumference (MUAC), waist and hip 
circumference among the Hindu PCOS and Non-PCOS group and Hindu PCOS and Muslim PCOS 
group, except for MUAC. However, among the Muslim counterparts, except for hip circumference, 
MUAC, waist circumference and waist-hip-ratio differed significantly. All skinfold measurements 
differed significantly among the Hindu and Muslim PCOS participants. Hindu PCOS and non-PCOS 
participants were also significantly associated with all the measurements, except subscapular skinfold. 
In the case of Muslim PCOS and non-PCOS participants, except triceps, subscapular, and suprailiac 
skinfold, only bicep skinfold differed significantly. Furthermore, the results of body fat patterning clearly 
showed that Hindu PCOS and non-PCOS participants differed significantly in body fat percentage, 
visceral fat, whole body subcutaneous fat, whole body skeletal fat, and bone mass. However, in the case 
of Muslim PCOS and non-PCOS participants, only body fat percentage showed a significant difference, 
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while the others were not significant. Moreover, Hindu and Muslim PCOS participants differed 
significantly in body fat percentage and whole body skeletal fat. There was a significant difference in 
fat mass and fat-free mass between both Hindu (PCOS and non-PCOS) and Muslim (PCOS and non-
PCOS) groups, as well as between Hindu PCOS and Muslim PCOS groups

The distribution of clinical variables revealed that Hindu PCOS and non-PCOS participants showed 
significant differences in blood glucose level and pulse rate. However, Muslim participants did not show 
any significant differences. It was observed that blood glucose level, diastolic blood pressure, and pulse 
rate differed significantly among Hindu and Muslim PCOS participants (Table 7).

Discussion
This study found that the majority of participants were graduate young adults, students, and from an 

upper-middle socioeconomic background. It is clear that physical resources can also impact body weight, 
which can indirectly impact PCOS development by influencing the onset, progression, and phenotypic 
manifestation of the condition (Lim et al. 2013).  Studies have also shown that individuals from the 
middle socioeconomic class who reside in cities are more likely to have PCOS. Sociodemographic factors 
such as age, occupation, place of residence, level of education attained, occupation, and family income 
are also important factors for developing PCOS among individuals (Mahdi et al. 2018; Mangalath et al. 
2018). Conversely, studies have shown that the prevalence of PCOS has increased more rapidly in rural 
regions. Chhabra and Venkatraman (2010) reported that young, rural women from lower socioeconomic 
classes frequently have PCOS. Cultural and behavioral differences may also have an impact on health 
due to geographic variations (Vandevijvere et al. 2015).

Significant differences in cycle length, menstrual irregularity, skipping of the menstrual cycle, cycle 
length and duration of bleeding were observed between the PCOS and non-PCOS group (for both 
Hindus and Muslims). These findings are in line with previous studies that have shown an imbalance 
in hormones can cause disruptions in the menstrual cycle and hinder ovulation, which can result in 
irregular menstrual cycles (Mittiku et al. 2022). Studies have also reported that PCOS is associated with 
early puberty. The impact of menarche age is yet unknown. (Sadrzadeh et al. 2003). This study supports 
the findings of previous studies that have reported menstrual irregularity was very common among 
most of the participants. (van Hooff et al. 2000; Gambineri et al. 2013; Guraya. Individuals with PCOS 
have irregular menstruation as a result of a complex interaction between hormonal, metabolic, genetic, 
and environmental variables. Numerous investigations have revealed that among PCOS individuals, 
elevated testosterone activity was identified. This can impair the ovaries’ normal function and lead to 
decreased follicle-stimulating hormone (FSH) activity (Jabeen et al. 2022). On the other hand, Shen et 
al. (2014) definitively stated that higher androgen levels are associated with more menstrual disturbance 
in women with PCOS but not in women without PCOS. Additionally, PCOS has been linked to a 
sedentary lifestyle and poor eating habits. It is clear that stress, a poor diet, inactivity, and insufficient 
sleep can worsen insulin resistance and hormone imbalances, which can further interfere with the 
menstrual cycle (Siam et al. 2020).

There were significant differences in food consumption patterns among Hindus and Muslims (both 
PCOS and non-PCOS groups; Hindu PCOS and Muslim PCOS groups). Fast-food intake showed 
a significant association among Hindu PCOS and non-PCOS participants, as well as among Hindu 
PCOS and Muslim PCOS participants. There was a significant association between the consumption 
of food items like roti or bread, fruit, mushrooms, fish, milk, and fried food among both Hindus 
and Muslims (between PCOS and non-PCOS participants) and Hindu PCOS and Muslim PCOS 
participants. Furthermore, Hindu and Muslim PCOS participants differed significantly in their 
consumption of vegetables and roots. Similarly, Badri-Fariman et al. (2021) definitively concluded that 
the low proportion of fruits and vegetables and the high proportion of unhealthy foods like meats, 
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industrial juice, French fries, and sweets, along with the diet’s high fat and sugar content, may be the 
cause of the quasi-Western dietary patterns; beneficial effect on PCOS risk. In contrast, a study in Iran 
by Shahdadian et al. (2019) found that plant-based and Western diets are linked to a higher incidence of 
PCOS. Moderate adherence to varied eating patterns was subsequently associated with a lower risk of 
PCOS. Furthermore, a study among adolescents or young adults aged 21-29 years supports this present 
study. It found that the elevated prevalence of PCOS among women who reside in urban areas may be 
caused by sedentary lifestyles, pollution, overuse of gadgets, easy access to low-cost, unhealthy street 
food, exposure to junk food, and hectic schedules. Furthermore, studies have shown that consuming 
certain foods, such as baked goods, fast food, fried food, soft drinks, and a diet low in fruits and nuts, 
can also lead to the development of PCOS (Bannigida et al., 2019).

The current study definitively shows that body mass index (BMI), abdominal obesity, and fat 
patterning differ significantly between PCOS and non-PCOS participants. This aligns with the findings 
of numerous studies, including those by Douchi et al. (1995), Kirchengast and Huber (2001), and 
Strowitzki, et al. 2002; Cosar et al. 2008; Tena et al. 2011; Ahmadi et al. 2013; Graff et al. 2013; Khan 
et al. 2019; Nayak et al. 2020). Women with PCOS may experience a change in satiety, which can lead 
to overeating and obesity. Factors that affect satiety include meal-stimulated reductions in glucagon-
like peptide-1 levels as well as lower levels of cholecystokinin. Even in women with PCOS who weigh 
within the normal range, other environmental and genetic variables can lead to increased visceral and 
abdominal obesity (Moran et al. 2004; Vrbikova et al. 2008; Satyaraddi et al. 2019).

The distribution of clinical variables revealed that Hindu PCOS and non-PCOS participants showed 
significant differences in blood glucose level and pulse rate. However, in the case of Muslim participants, 
no significant difference was found. It was observed that blood glucose level, diastolic blood pressure, 
and pulse rate differed significantly among Hindu and Muslim PCOS participants.

The findings of the present study are supported by those of Mehreen et al. (2021), who found 
that blood pressure was higher among the PCOS participants. In contrast, a cross-sectional study by 
Mellembakken et al. (2021) among the Nordic ethnicity found that age, waist circumference, and 
total cholesterol were the strongest predictors of blood pressure (BP) among women with PCOS. 
Furthermore, a study by Weinsier et al. (1985) demonstrated that body fat mass and blood pressure 
level may not always be directly correlated, despite the undeniable link between body weight and 
blood pressure. Moreover, a study by Battaglia et al. (2011) highlighted that the relationship between 
hypertension and PCOS alone is debatable. Even though in their study, the PCOS group’s diastolic 
and mean arterial blood pressure was higher within the normal range, this does not negate the fact that 
there is a link between PCOS and hypertension. As women with PCOS age, the stimulatory effects of 
hyperinsulinemia on the sympathetic nervous system, vascular smooth muscle, and altered endothelial 
function can lead to a faster rise in blood pressure. This is in addition to specific genetic factors, inactivity, 
obesity, stress, and salt loading. Variation in lifestyle patterns across the two religious groups also affects 
the findings, as does the pathophysiology of PCOS.

Conclusion
This study has revealed that further multiethnic studies are needed to gain a fuller understanding of 

the clinical and metabolic behaviour of women with PCOS. A correct diagnosis of PCOS will benefit 
these women by allowing them to start therapy at the earliest opportunity. This can be achieved by 
carrying out a thorough review of the demographic, anthropometric, physical, reproductive, metabolic, 
endocrine, and all other associated factors.
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Tables
Table 1: Prevalence of Polycystic Ovarian Syndrome (PCOS) among the Bengali Hindus and Muslims (n=723).

Hindu (n=371) Muslim (n=352)

PCOS Non-PCOS PCOS Non-PCOS

Frequency (%) Frequency (%) Frequency (%) Frequency (%)

91 (24.5) 280 (75.5) 78 (22.2) 274 (77.8)

Table2: Clinical features of the participants (n=169).

Variables
PCOS (n=169) Chi-Square

/Fisher’s Exact p value
Hindu (n=91) Muslim (n=78)

PCOS diagnosed with USG 91 (100) 78 (100) - -

Oligomenorrhea 20 (22.0) 17 (21.8) 0.001 0.977

Presence of Hirsutism 44 (48.4) 25 (32.1) 4.619 0.032

Presence of Acne 61 (67.0) 31 (39.7) 12.610 0.000

Presence of Acanthosis nigricans 42 (46.2) 22 (28.2) 5.751 0.016

Table 3: Socio-demographic profile of the studied participants (n=723)

C
ha

ra
ct

er
ist

ic
s o

f 
th

e 
pa

rt
ic

ip
an

ts

Hindu (n=371) Muslim (n=352) Hindu PCOS vs Muslim PCOS

PCOS (n=91)
Non-
PCOS 

(n=280)

Chi 
square 

(p 
value)

PCOS 
(n=78)

Non-
PCOS 

(n=274)

Chi 
square (p 

value)

Hindu 
PCOS 
(n=91)

Muslim 
PCOS 
(n=78)

Chi 
square (p 

value)

Categories Frequency
(%)

Frequency
(%)

0.742
(0.690)

Frequency
(%)

Frequency
(%)

4.571
(0.102)

Frequency
(%)

Frequency
(%)

2.068
(0.356)

A
ge

 
ca

te
go

ry 15-19 21 (23.1) 53 (18.9) 18 (23.1) 90 (32.8) 21 (23.1) 18 (23.1)

20-24 43 (47.3) 140 (50.0) 44 (56.4) 118 (43.1) 43 (47.3) 44 (56.4)

≥25 27 (29.7) 87 (31.1) 16 (20.5) 66 (24.1) 27 (29.7) 16 (20.5)

Ed
uc

at
io

n 
of

 th
e 

pa
rti

ci
pa

nt
s

Secondary 5 (5.5) 21 (7.5)

1.749
(0.626)

11 (14.1) 41 (15.0)

1.135
(0.769)

5 (5.5) 11 (14.1)

8.141
(0.043) *

Higher 
secondary 15 (16.5) 49 (17.5) 15 (19.2) 67 (24.5) 15 (16.5) 15 (19.2)

Graduation 44 (48.4) 145 (51.8) 41 (52.6) 129 (47.1) 44 (48.4) 41 (52.6)

Post-
Graduation 
and above

27 (29.7) 65 (23.2) 11 (14.1) 37 (13.5) 27 (29.7) 11 (14.1)

O
cc

up
at

io
n 

of
 

th
e p

ar
tic

ip
an

t Student 57 (62.6) 157 (56.1)

3.339
(0.342)

52 (66.7) 167 (60.9)

0.938
(0.816)

57 (62.6) 52 (66.7)

4.710
(0.194

Service 16 (17.6) 49 (17.5) 8 (10.3) 31 (11.3) 16 (17.6) 8 (10.3)

Business 12 (13.2) 36 (12.9) 7 (9.0) 27 (9.9) 12 (13.2) 7 (9.0)

Others 6 (6.6) 38 (13.6) 11 (14.1) 49 (17.9) 6 (6.6) 11 (14.1)

So
ci

o-
 ec

on
om

ic
 cl

as
s

Lower (V) - - - - - -

Upper 
Lower (IV) 2 (2.2) 6 (2.1) 1 (1.3) 18 (6.6) 2 (2.2) 1 (1.3)

Lower 
Middle 

(III)
16 (17.6) 67 (23.9) 19 (24.4) 107 (39.1) 16 (17.6) 19 (24.4)

Upper 
Middle (II) 70 (76.9) 200 (71.4) 56 (71.8) 144 (52.6) 70 (76.9) 56 (71.8)

Upper (I) 3 (3.3) 7 (2.5) 2 (2.6) 5 (1.8) 3 (3.3) 2 (2.6)
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Table 4: Menstrual characteristics of the studied participants (n=723)

C
ha

ra
ct

er
ist

ic
s

Hindu (n=371) Chi Square
/Mann- 

Whitney U 
test

(p value)

Muslim (n=352) Chi Square/ 
Mann- 

Whitney U 
test

(p value)

Hindu PCOS vs Muslim
PCOSa

Chi 
Square/
/Mann- 
Whitney 

U test
(p value)

PCOS 
(n=91)

Non- PCOS 
(n=280)

PCOS 
(n=78)

Non-
PCOS 

(n=274)

Hindu 
PCOS 
(n=91)

Muslim 
PCOS 
(n=78)

A
ge

 at
 

m
en

ar
ch

e

10.59±1.90 10.75±1.99 13285.00†
(0.535) 10.88±2.06 10.60±1.96 9831.00†

(0.275) 10.59±1.90 10.88±2.06 3822.50†
(0.383)

Sk
ip

 cy
cle Yes 71 (78.0) 15 (5.4)

203.647 Ʌ
(0.000) *

52 (66.7) 25 (9.1)
84.708 Ʌ
(0.000)

 * 71 (78.0) 52 (66.7)
2.734 Ʌ
(0.098)

No 20 (22.0) 265 (94.6) 26 (33.3) 249 (90.9) 20 (22.0) 26 (33.3)

C
yc

le 
len

gt
h 21-25 9 (9.9) 32 (11.4)

112.028 Ʌ
(0.000) *

6 (7.7) 32 (11.7)

74.719 Ʌ
(0.000) *

9 (9.9) 6 (7.7)

0.642 Ʌ
(0.725)26-30 38 (41.8) 238 (85.0) 37 (47.4) 226 (82.5) 38 (41.8) 37 (47.4)

>30 44 (48.4) 10 (3.6) 35 (44.9) 16 (5.8) 44 (48.4) 35 (44.9)

R
eg

ul
ar

ity R
eg

ul
ar

35 (38.5) 267 (95.4)

146.850 Ʌ
(0.000) *

36 (46.2) 260 (94.9)

173.800 Ʌ
(0.000) *

35 (38.5) 36 (46.2)

1.020 Ʌ
(0.312)

Ir
re

gu
lar

56 (61.5) 13 (4.6) 42 (53.8) 14 (5.1) 56 (61.5) 42 (53.8)

D
ur

at
io

n 
of

 b
lee

di
ng

1-
4 

da
ys

31 (34.1) 208 (74.3)

73.737 Ʌ
(0.000) *

26 (33.3) 174 (63.5)

50.520 Ʌ
(0.000) *

31 (34.1) 26 (33.3)

0.018 Ʌ
(0.991)

5-
8 

da
ys

42 (46.2) 70 (25.0) 36 (46.2) 96 (35.0) 42 (46.2) 36 (46.2)

≥8
 d

ay
s

18 (19.8) 2 (0.7) 16 (20.5) 4 (1.5) 18 (19.8) 16 (20.5)

N
at

ur
e o

f
m

en
str

ua
l fl

ow H
ea

vy

81 (89.0) 193 (68.9)

14.344 Ʌ
(0.000) *

73 (93.6) 186 (67.9)

20.639 Ʌ
(0.000) *

81 (89.0) 73 (93.6)

1.089 Ʌ
(0.297)

Sc
an

ty
/

M
od

er
at

e

10 (11.0) 87 (31.1) 5 (6.4) 88 (32.1) 10 (11.0) 5 (6.4)

N
at

ur
e o

f d
isc

ha
rg

e

W
ith

 cl
ot

37 (40.7) 28 (10.0)

44.675 Ʌ
(0.000) *

20 (25.6) 25 (9.1)

14.856 Ʌ
(0.000) *

37 (40.7) 20 (25.6)

4.238 Ʌ
(0.040) *

W
ith

ou
t c

lo
t/

oc
ca

sio
na

lly

54 (59.3) 252 (90.0) 58 (74.4) 249 (90.9) 54 (59.3) 58 (74.4)

*p≤0.05; Ʌ Chi Square: † Mann-Whitney U test
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Table 5: Food consumption pattern among the studied participants (n=723)

Variables

Hindu (n=371) Muslim (n=352) Hindu PCOS vs Muslim 
PCOS

PCOS 
(n=91)

Non-
PCOS 

(n=280)

Chi 
square 

(p value)

PCOS 
(n=78)

Non-
PCOS 

(n=274)

Chi
square 

(p value)

Hindu
PCOS 
(n=91)

Muslim
PCOS 
(n=78)

Chi 
square (p 

value)

Diet pattern
Vegetarian 8 (8.8) 26 (9.3)

0.020 Ʌ
(0.887)

3 (3.8) 5 (1.8)
1.117 Ʌ
(0.383)

8 (8.8) 3 (3.8)
1.688 Ʌ
(0.194)Non-

vegetarian 83 (91.2) 254 (90.7) 75 (96.2) 269 
(98.2) 83 (91.2) 75 (96.2)

Fast food
intake

Yes 78 (85.7) 262 (93.6)
5.537 Ʌ
(0.019) *

74 (94.9) 246 
(89.8) 1.904 Ʌ

(0.262)

78 (85.7) 74 (94.9)
3.893 Ʌ
(0.048) *

No 13 (14.3) 18 (6.4) 4 (5.1) 28 (10.2) 13 (14.3) 4 (5.1)

Carbohydrates

Rice
consumption

Regular 70 (76.9) 215 (76.8)

-

40 (51.3) 143 
(52.2) 70 (76.9) 40 (51.3)

-Occasionally 21 (23.1) 65 (23.2) 38 (48.7) 131 
(47.8) 21 (23.1) 38 (48.7)

Never - - - - -

Roti/ Bread
consumption

Regularly 26 (28.6) 44 (15.7)

13.238 Ʌ
(0.001) *

10 (12.8) 72 (26.3)

6.551 Ʌ
(0.038) *

26 (28.6) 10 (12.8)

6.510 Ʌ
(0.039) *Occasionally 54 (59.3) 158 (56.4) 54 (69.2) 167 

(60.9) 54 (59.3) 54 (69.2)

Never 11 (12.1) 78 (27.9) 14 (17.9) 35 (12.8) 11 (12.1) 14 (17.9)

Vegetables and fruit

Vegetables
consumption

Regular 21 (23.1) 72 (25.7)

1.660 Ʌ
(0.436)

7 (9.0) 39 (14.2)

2.422 Ʌ
(0.298)

21 (23.1) 7 (9.0)

7.398 Ʌ
(0.025) *Never 57 (62.6) 155 (55.4) 52 (66.7) 158 

(57.7) 57 (62.6) 52 (66.7)

Occasionally 13 (14.3) 53 (18.9) 19 (24.4) 77 (28.1) 13 (14.3) 19 (24.4)

Fruits
consumption

Regular 5 (5.5) 52 (18.6)

9.286 Ʌ
(0.010) *

6 (7.7) 43 (15.7)

31.884 Ʌ
(0.000) *

5 (5.5) 6 (7.7)

7.220 Ʌ
(0.027) *Occasionally 55 (60.4) 139 (49.6) 31 (39.7) 33 (12.0) 55 (60.4) 31 (39.7)

Never 31 (34.1) 89 (31.8) 41 (52.6) 198 
(72.3) 31 (34.1) 41 (52.6)
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Roots
/Tubers

consumption

Regularly 23 (25.3) 47 (16.8)
3.870 Ʌ
(0.144)

5 (6.4) 48 (17.5)
6.247 Ʌ
(0.044) *

23 (25.3) 5 (6.4)
11.709 Ʌ
(0.003) *Occasionally 54 (59.3) 195 (69.6) 53 (67.9) 172 (62.8) 54 (59.3) 53 (67.9)

Never 14 (15.4) 38 (13.6) 20 (25.6) 54 (19.7) 14 (15.4) 20 (25.6)

Plant protein

Pulses
consumption

Regular 13 (14.3) 71 (25.4)
8.455 Ʌ
(0.015) *

7 (9.0) 17 (6.2)
3.298 Ʌ
(0.192)

13 (14.3) 7 (9.0)
34.843 Ʌ
(0.000) *Occasionally 60 (65.9) 137 (48.9) 21 (26.9) 103 (37.6) 60 (65.9) 21 (26.9)

Never 18 (19.8) 72 (25.7) 50 (64.1) 154 (56.2) 18 (19.8) 50 (64.1)

Mushroomsù 
consumption

Regular 9 (9.9) 10 (3.6)
6.181 Ʌ
(0.045) *

7 (9.0) -

-

9 (9.9) 7 (9.0)
13.321 Ʌ
(0.001) *Occasionally 25 (27.5) 71 (25.4) 5 (6.4) 16 (5.8) 25 (27.5) 5 (6.4)

Never 57 (62.6) 199 (71.1) 66 (84.6) 258 (94.2) 57 (62.6) 66 (84.6)

Animal protein

Chicken
consumption

Regular - 1 (0.4)

-

- 1 (0.4)

-

- -

-Occasionally 67 (73.6) 164 (58.6) 37 (47.4) 50 (18.2) 67 (73.6) 37 (47.4)

Never 24 (26.4) 115 (41.1) 41 (52.6) 223 (81.4) 24 (26.4) 41 (52.6)

Fish
consumption

Regular 13 (14.3) 22 (7.9)

6.206 Ʌ
(0.045) *

9 (11.5) 18 (6.6)

11.396 Ʌ
(0.003) *

13 (14.3) 9 (11.5)

32.701 Ʌ
(0.000) *Occasionally 57 (62.6) 161 (57.5) 18 (23.1) 29 (10.6) 57 (62.6)

21 (23.1)
18 (23.1)
51 (65.4)

Never 21 (23.1) 97 (34.6) 51 (65.4) 227 (82.8)

Eggs
consumption

Regular - 6 (2.1)

-

3 (3.8) - - 3 (3.8)

-Occasionally 67 (73.6) 172 (61.4) 27 (34.6) 39 (14.2) 67 (73.6) 27 (34.6)

Never 24 (26.4) 102 (36.4) 48 (61.5) 235 (85.8) 24 (26.4) 48 (61.5)

Milk and milk products

Milk
consumption

Regular 13 (14.3) 25 (8.9)
9.113 Ʌ
(0.010) *

6 (7.7) 11 (4.0)
14.494 Ʌ
(0.001) *

13 (14.3) 6 (7.7)
8.328 Ʌ
(0.016) *Occasionally 35 (38.5) 73 (26.1) 18 (23.1) 24 (8.8) 35 (38.5) 18 (23.1)

Never 43 (47.3) 182 (65.0) 54 (69.2) 239 (87.2) 43 (47.3) 54 (69.2)

Milk products
consumption

Regularly 2 (2.2) 31 (11.1)

-

- 23 (8.4)

-

2 (2.2) -

-Occasionally 50 (54.9) 85 (30.4) 18 (23.1) 33 (12.0) 50 (54.9) 18 (23.1)

Never 39 (42.9) 164 (58.6) 60 (76.9) 218 (79.6) 39 (42.9) 60 (76.9)

Other Junk Foods

Sweet
consumption

Regular - 2 (0.7)

-

- -

-

- -

-Occasionally 49 (53.8) 144 (51.4) 31 (39.7) 47 (17.2) 49 (53.8) 31 (39.7)

Never 42 (46.2) 134 (47.9) 47 (60.3) 227 (82.8) 42 (46.2) 47 (60.3)

Ice cream
consumption

Regular - -

-

- - - -

Occasionally 36 (39.6) 71 (25.4) 17 (21.8) 76 (27.7) 36 (39.6) 17 (21.8)

Never 55 (60.4) 209 (74.6) 61 (78.2) 198 (72.3) 55 (60.4) 61 (78.2)

Fried food
consumption

Regularly 8 (8.8) 6 (2.1)
14.237 

Ʌ
(0.001) *

57 (73.1) 197 (71.9)
58.062 Ʌ
(0.000) *

8 (8.8) 57 (73.1)
10.846 Ʌ
(0.004) *Occasionally 47 (51.6) 113 (40.4) 22 (28.2) 16 (5.8) 47 (51.6) 22 (28.2)

Never 36 (39.6) 161 (57.5) 32 (41.0) 53 (19.3) 36 (39.6) 32 (41.0)
*p≤0.05; Ʌ Chi Square
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Table 6: Anthropometric Variables, Skinfold measurements and Body fat patterning of the studied participants (n=723).

Variables

Hindu (n=371) Muslim (n=352) Hindu PCOS vs Muslim PCOS

PCOS 
(n=91)

Non-PCOS 
(n=280)

Mann- 
Whitney U 
test/ t Test
(p value)

PCOS 
(n=78)

Non-PCOS 
(n=274)

Mann- 
Whitney 
U test/ t 

Test
(p value)

Hindu 
PCOS 
(n=91)

Muslim 
PCOS 
(n=78)

Mann-
Whitney 
U test/ t 

Test
(p value)

Anthropometric Measurements

Height (cm) 154.05±7.06 155.91±8.49 6.201‡
(0.000) * 154.45±7.18 155.20±7.70 -.767‡

(0.444) 154.05±7.06 154.45±7.18 0.360‡
(0.719)

Weight(kg) 60.10±9.25 51.66±11.86 6824.50†
(0.000) * 54.58±11.32 48.19±9.15 7227.50†

(0.000) * 60.10±9.25 54.58±11.32 2388.5†
(0.000) *

Body Mass Index
(BMI) 25.40±4.52 21.11±4.61 7.732‡

(0.000) * 22.85±4.94 19.91±3.70 6730.00†
(0.000) * 25.40±4.52 22.85±4.94 3.491‡

(0.001) *

Mid upper arm
circumference(cm) 23.97±4.116 22.19±3.09 9729.00†

(0.001) * 22.98±3.55 22.06±3.26 2.148‡
(0.032) * 23.97±4.11 22.98±3.55 3099.50†

(0.156)

Hip
circumference(cm) 87.56±16.164 79.21±12.73 4.495‡

(0.000) * 80.76±11.00 77.42±10.45 9544.50†
(0.150) 87.56±16.16 80.76±11.00 3.238‡

(0.001) *

Waist
circumference(cm) 73.10±14.13 66.43±11.99 8937.00†

(0.000) * 68.51±11.36 63.41±10.19 7924.50†
(0.000) * 73.10±14.13 68.51±11.36 2817.00†

(0.021) *

Waist-Hip-Ratio 0.83±0.07 0.83±0.07 12681.00†
(0.947) 0.84±0.07 0.81±0.09 8735.00†

(0.014) * 0.83±0.07 0.84±0.07 3936.00†
(0.221)

Skinfold measurements

Biceps (mm) 11.16±3.34 7.88±3.95 7.748‡
(0.000) * 9.62±3.32 7.67±3.61 4.265‡

(0.000) * 11.16±3.34 9.62±3.32 2.991‡
(0.003) *

Triceps (mm) 13.33±5.09 11.13±5.19 9387.00†
(0.000) * 11.05±4.30 10.22±4.75 9213.00†

(0.063) 13.33±5.09 11.05±4.30 2618.00†
(0.003) *

Subscapular (mm) 13.44±4.66 12.51±6.01 1.544‡
(0.124) 11.86±4.83 11.59±4.82 10496.50†

(0.811) 13.44±4.66 11.86±4.83 2.162‡
(0.032) *

Supra iliac (mm) 13.19±4.84 11.21±6.83 3.041‡
(0.003) * 11.36±4.81 11.11±5.92 0.344‡

(0.731) 13.19±4.84 11.36±4.81 2.461‡
(0.015) *

Body fat patterning

Percent body fat
(PBF) 30.48±5.67 25.26±5.62 7.659‡

(0.000) * 27.11±6.20 23.55±4.44 6879.00†
(0.000) * 30.48±5.67 27.11±6.20 3.677‡

(0.000) *

Visceral fat (VF) 2.88±0.84 2.62±.080 10248.50†
(0.005) * 2.67±0.82 2.62±.081 0.42‡

(0.673) 2.88±0.84 2.67±0.82 1.661‡
(0.099)

Whole body
subcutaneous fat 

percentage
27.79 ±7.01 25.70±6.93 10358.5†

(0.007) * 27.07±7.04 26.59±7.66 0.50‡
(0.614) 27.79±7.01 27.07±7.04 3201.00†

(0.272)

Whole body
skeletal fat 
percentage

24.14 ± 3.29 25.84±6.76 10729.5†
(0.024) * 25.11±5.67 25.79±6.29 11261.50†

(0.468) 24.14±3.29 25.11±5.67 4333.00†
(0.013) *

Trunk
subcutaneous fat 

percentage
26.26±5.51 24.09±8.26 10019.50†

(0.002) * 23.77±6.23 23.25±7.17 0.575‡
(0.566) 26.26±5.51 23.77±6.23 2.757‡

(0.006) *

Trunk skeletal fat 
percentage 22.63±6.01 25.69±7.43 9361.00†

(0.000) * 23.27±6.55 26.07±8.20 12991.50†
(0.004) * 22.63±6.01 23.27±6.55 3770.00†

(0.486)

Leg subcutaneous
fat percentage 42.64± 6.40 35.11±8.99 8.755‡

(0.000) * 38.72±7.90 36.95±9.08 1.560‡
(0.120) 42.64±6.40 38.72±7.90 3.506‡

(0.001) *
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Leg skeletal fat 
percentage 35.65±2.80 34.53±5.45 10672.00†

(0.020) * 35.48±6.00 32.91±6.64 3.069‡
(0.002) * 35.65±2.80 35.48±6.00 3886.00†

(0.288)

Arm subcutaneous
fat percentage 44.68±7.55 37.54±11.06 6.92‡

(0.000) * 33.58±9.99 34.66±9.24 -.893‡
(0.372) 44.68±7.55 33.58±9.99 8.208‡

(0.000) *

Arm skeletal fat 
percentage 27.44±5.41 29.45±7.21 -2.44‡

(0.015) * 27.69±4.60 27.28±6.92 0.494‡
(0.621) 27.44±5.41 27.69±4.60 -.329‡

(0.743)

Bone mass 
percentage

6.05±1.33 6.27±1.92 12244†
(0.577)

5.83±1.40 5.81±1.49 0.113‡
(0.910)

6.05±1.33 5.83±1.40 1.030‡
(0.305)

Fat mass (kg) 18.76±5.92 13.63±6.36 6381.00†
(0.000) *

15.42±6.73 11.68±4.54 6975.50†
(0.000) *

18.76±5.92 15.42±6.73 2319.50†
(0.000) *

Fat free mass (kg) 41.33±4.12 38.01±6.06 4.869‡
(0.000) *

39.15±5.21 36.49±5.08 4.056‡
(0.000) *

41.33±4.12 39.15±5.21 2.982‡
(0.003) *

*p≤0.05; † Mann-Whitney U test; ‡ t-test

Table 7: Distribution of Clinical variables of the studied participants (n=723)

*p≤0.05 † Mann-Whitney U test; ‡ t-test

Variables

Hindu (n=371) Muslim (n=352) Hindu PCOS vs Muslim PCOS

PCOS (n=91) Non-PCOS 
(n=280)

Mann- 
Whitney U 

test/ t test (p 
value)

PCOS (n=78) Non-PCOS 
(n=274)

Mann- 
Whitney U 
test/ t test 
(p value)

Hindu PCOS 
(n=91)

Muslim PCOS 
(n=78)

Mann- 
Whitney U 
test/ t test
(p value)

Hemoglobin 
level (g/dl) 10.177±2.1837 10.300±2.1492 12549.00†

(0.830) 10.133±1.9528 10.486±2.0170 -1.374‡
(0.170) 10.177±2.18 10.133±1.95 0.136‡

(0.892)

Blood Glucose 
level (mg/dl) 109.302±18.41 106.513±23.09 10981.50†

(0.048) * 102.038±14.91 105.286±19.61 -1.355‡
(0.176) 109.302±18.41 102.038±14.91 2.787‡

(0.006) *

Systolic blood
pressure (SBP) 

(mm Hg)
113.56±14.10 114.81±15.33 11891.00†

(0.339) 115.76±14.55 115.35±12.729 0.243‡
(0.808) 113.56±14.10 115.76±14.55 -0.994‡

(0.322)

Diastolic blood
pressure (DBP) 

(mm Hg)
77.30±10.31 79.31±11.55 11145.50†

(0.073) 80.76±11.62 77.91±10.496 12231.50†
(0.051) 77.30±10.31 80.76±11.62 4182.00†

(0.046) *

Pulse Rate 
(bpm) 86.62±14.20 81.16±12.83 10092.00†

(0.003) * 79.87±12.952 82.93±13.489 9440.50†
(0.116) 86.62±14.20 79.87±12.952 2540.50†

(0.001) *

Mean arterial 
pressure
(MAP)

165.08±17.21 167.68±19.19 -1.149‡ 
(0.251) 169.59±18.01 167.28±15.28 1.128‡ 

(0.260) 165.08±17.21 169.59±18.01 -1.659‡ 
(0.099)


