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Keywords: Introduction: Polycystic ovarian syndrome (PCOS) is one of the most common metabolic-endocrine disorder
PDremenStr‘llfl Syndrome (PMS) among the women and is associated with wide variety of manifestations like hyperandrogenism (hirsutism, acne,
'ysmenorrnea

Menstrual dysfunction alopecia), menstrual disturbance, infertility, obesity, type II diabetes mellitus, dyslipidaemia, hypertension, etc.

Principal Component Analysis Study aim: The present study is an endeavour to understand the prevalence of Polycystic Ovarian Syndrome and

also to examine its association with menstrual dysfunction and body fat patterning among the Hindu and Muslim
women of Kolkata, West Bengal, India.

Material and Methods: This cross-sectional study included 723 (371 Hindus and 352 Muslims), Bengali women
aged between 15 and 30 years. Principal Component Analysis (PCA) and Multiple linear regression was used to
determine the predictors of premenstrual symptoms.

Results and Conclusion: The result shows that menstrual characteristics differed significantly between the Hindu
and Muslims participants (PCOS and Non PCOS). Among Hindus only waist circumference is a significant pre-
dictor of the premenstrual syndrome score while among the Muslims, waist circumference, cycle length and
weight are the significant predictor of the premenstrual syndrome score. Thus, understanding premenstrual
syndrome (PMS) as a multifaceted biopsychosocial phenomenon, it is essential to underscore the importance of
adopting a comprehensive approach to address its complexities.

Introduction

Polycystic ovarian syndrome (PCOS) stands out as the most common
endocrine disorder among women of reproductive age (15-49 years).
PCOS is linked to a broad spectrum of health issues, encompassing hy-
pertension, dyslipidaemia, insulin resistance, hyperandrogenemia, and
type 2 diabetes mellitus (T2DM), along with metabolic disorders [1,2].
PCOS was initially defined by Stein and Leventhal in 1935 as increasing
in ovarian diameter, presence of numerous follicular cysts and
increasing in the thickness of the capsule [3]. Later, it was characterized
by chronic hyperandrogenism, oligomenorrhoea and/or anovulation
[4].

Recently, there is an increasing report on the prevalence of PCOS in
various parts of the world, which is a major concern for adolescents
worldwide because of the modern lifestyle [5]. Depending on the
diagnostic criteria, prevalence of PCOS in India range from 8.2 % to
22.5 % [6]. Diagnosing PCOS in adolescents also poses challenges due to
symptom overlap with the natural transition of puberty into adulthood
[7-9]. To avoid the early and late sequelae of the condition, it is crucial
to make an early diagnosis [10]. PCOS has a complicated pathophysi-
ology that includes primary ovarian abnormalities, hyperinsulinemia,
insulin resistance, and body fat [11]. Studies reported that, in younger
women with PCOS, hyperandrogenism and persistent anovulation may
be the main issues. It was also evident that hirsutism, acne,
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dysmenorrhea, and oligomenorrhea were the most prevalent clinical
manifestation [12]. PCOS can also be a risk factor for, rising abdominal
adiposity among obese adolescent girls [13,14]. Obesity and Insulin
Resistance (IR) are additional significant risk factors for metabolic
syndrome in PCOS. Majority of the studies suggested a strong associa-
tion between Metabolic Syndrome (MBS) and visceral adiposity. A
growing body of data suggests that ethnicity and PCOS are closely
related because different ethnic groups have varied genetic and envi-
ronmental predispositions to metabolic and hormonal abnormalities
[15]. Furthermore, to determine anthropometric criteria and pheno-
typic expression for improved screening and diagnosis in high-risk
ethnic groups, ethnicity-specific PCOS guidelines may be required
[16]. The present study is an attempt to understand the prevalence of
PCOS and also to examine its association with menstrual dysfunction
and body fat patterning among the Hindu and Muslim women of Kol-
kata, West Bengal, India.

Materials and methods

The present cross-sectional study was carried out among 723 (371
Hindus and 352 Muslims) women aged between 15 and 30 years. Par-
ticipants’ informed consent was obtained prior to data collection. A pre-
tested structured schedule was used to collect information about their
menstrual characteristics and premenstrual symptoms. Anthropometric
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measurements were taken using standard protocol [17] and other fat
patterning variables were recorded from the Omron Body Composition
Monitor (model HBF-375) following the standard technique provided in
the instruction manual. Body mass index (BMI) was calculated by using
the standard formula: BMI (kg/m2) = Weight (kg)/Height2 (m2).
Waist-hip ratio (WHR) was calculated (WHO 2000) using the formula:
WHR = WC (m)/HC (m). The following equations of Vanitallie et al.
(1990) [18] were utilized to assess the proportion of Fat mass (FM) and
Fat mass index (FMI): (i) FM (kg) = (PBF/100) x weight (kg); (ii) FMI
(kg/m2) = FM (kg) /Height2 (m2). Principal Component Analysis (PCA)
and Multiple linear regression were used to determine the predictors of
premenstrual symptoms. The analyses of the data were done using the
Statistical Package for Social Sciences version 26.0 (IBM SPSS). p < 0.05
was considered as statistically significant.

Results

The result of the study reveals that the occurrence of the syndrome is
higher among the Hindus 91 (24.5 %) than the Muslim participants 78
(22.2 %). Age at menarche did not show any significant association but,
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. No significant asso-
ciation was observed among the Hindu and Muslim PCOS participants
except the nature of discharge (Table 1).

Principal Component Analysis (PCA) was performed with varimax
rotation and the components were selected based on Eigen value > 1.
Sample adequacy was checked for applicability of PCA. In the case of
Hindus, Kaiser-Meyer-Olkin Measure of Sampling Adequacy was 0.831
(Bartlett’s Test of Sphericity=0.000) whereas in the case of Muslim
participants, Kaiser-Meyer-Olkin Measure of Sampling Adequacy was

Table 1
Menstrual characteristics of the participants (n = 723).
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0.752 (Bartlett’s Test of Sphericity=0.000). Factor loadings highlighted
that in the case of Hindu PCOS participants total 6 factors were loaded
whereas in the case of Muslims it was 7 factors. Component loadings
represents the rotated component matrix, the correlation coefficient
between the initial variables and their corresponding components with
Eigen value and Individual Variance and Cumulative Variance. Higher
loading suggests that the factors formed the PC scores more successful. A
negative loading value suggested a negative correlation, a positive
loading value indicated a positive correlation. Findings highlighted that
Insomnia and Social withdrawal was loaded in PC1 for both the Hindus
and Muslim PCOS participants. Additionally, crying, concentration and
appetite was loaded in PC1 for Hindus and Depression, mood swing in
Muslim PCOS participants. Fatigue or Weakness and Abdominal bloat-
ing isloaded in PC2 for both participants Whereas for Hindus feels heavy
body and mood swing was loaded in PC2 and fluid retention, dizziness
or fainting and headache was loaded in PC2 for Muslims. On the other
hand, Muscle/ joint ache, Pain in lower abdomen, Pain in lower ex-
tremities and Flatulence was loaded in PC3 and Crying, Concentration,
Vomiting and Appetite was loaded in PC3 for Muslims. In PC4, Dizziness
or fainting, Fluid retention and Headache was loaded in case of Hindus
but Pain in lower extremities, Pain in lower abdomen, Lower backache
and Muscle or joint ache was loaded for Muslims. Breast tenderness, Oily
skin and Acne in PC5 was loaded in PC5 for both the Hindus and Mus-
lims. For Hindus, in PC6 vomiting and anger was loaded while feels
heavy body and food craving was loaded for Muslims. Moreover, only in
case of Muslims flatulence was loaded in PC7. Additionally, in the case
of Hindu PCOS participants the total variance explained by the factor
loading was 66.554 % whereas in the case of Muslim participants
68.057 % variance was explained (Table 2).

The Hindu and Muslim PCOS participants significantly differed in
various anthropometric measures and body fat patterning variables
(Table 3) fat mass and fat free mass showed significant difference

Characteristics Hindu (n = 371) Chi Muslim (n = 352) Chi Hindu PCOS vs Muslim PCOS Chi
PCOS Non- PCOS ;?;:;e/ PCOS Non-PCOS ;?;j;e/ Hindu PCOS  Muslim PCOS ISV?;;:/ /
(n=91) (n = 280) Whitney 7~ @ =79 (n = 274) Whitneyy @ =D (n=78) Whitney U
test (p test (p test (p
value) value) value)

Age at menarche 10.59 + 1.90 10.75 + 1.99 13285.00° 10.88 + 2.06 10.60 £+ 1.96 9831.00° 10.59 + 1.90 10.88 + 2.06 3822.50°

(0.535) (0.275) (0.383)

Skip cycle Yes 71 (78.0) 15(5.4) 203.647° 52 (66.7) 25(9.1) 84.708" 71 (78.0) 52 (66.7) 2.734"

No 20 (22.0) 265 (94.6) (0.000)* 26 (33.3) 249 (90.9) (0.000)* 20 (22.0) 26 (33.3) (0.098)
Cycle length 21-25 9(9.9) 32(11.49) 112.028" 6 (7.7) 32 (11.7) 74.719" 9(9.9) 6 (7.7) 0.642"
26-30 38 (41.8) 238 (85.0) (0.000)* 37 (47.49) 226 (82.5) (0.000)* 38 (41.8) 37 (47.4) (0.725)
> 30 44 (48.4) 10 (3.6) 35 (44.9) 16 (5.8) 44 (48.4) 35 (44.9)
Regularity Regular 35 (38.5) 267 (95.4) 146.850" 36 (46.2) 260 (94.9) 173.800" 35(38.5) 36 (46.2) 1.020"
Irregular 56 (61.5) 13 (4.6) (0.000)* 42 (53.8) 14 (5.1) (0.000)* 56 (61.5) 42 (53.8) (0.312)

Duration of 1-4 days 31 (34.1) 208 (74.3) 73.737° 26 (33.3) 174 (63.5) 50.520" 31 (34.1) 26 (33.3) 0.018"

bleeding 5-8 days 42 (46.2) 70 (25.0) (0.000)* 36 (46.2) 96 (35.0) (0.000)* 42 (46.2) 36 (46.2) (0.991)
> 8 days 18 (19.8) 2(0.7) 16 (20.5) 4 (1.5) 18 (19.8) 16 (20.5)

Nature of Heavy 81 (89.0) 193 (68.9) 14.344" 73 (93.6) 186 (67.9) 20.639" 81 (89.0) 73 (93.6) 1.089°
menstrual Scanty/ 10 (11.0) 87 (31.1) (0.000)* 5(6.4) 88 (32.1) (0.000)* 10 (11.0) 5(6.4) (0.297)
flow Moderate

Nature of Thin water 15 (16.5) 78 (27.9) 7.644" 10 (12.8) 51 (18.6) 1.462° 15 (16.5) 10 (12.8) 1.980°
white like (0.054) (0.691) (0.577)
discharge Thick curdy 34 (37.4) 106 (37.9) 37 (47.4) 124 (45.3) 34 (37.4) 37 (47.4)

With blood 25 (27.5) 47 (16.8) 20 (25.6) 63 (23.0) 25 (27.5) 20 (25.6)
stain

Foul 17 (18.7) 49 (17.5) 11 (14.1) 36 (13.1) 17 (18.7) 11 (14.1)
smelling

Nature of With clot 37 (40.7) 28 (10.0) 44.675" 20 (25.6) 25(9.1) 14.856" 37 (40.7) 20 (25.6) 4.238"
discharge Without 54 (59.3) 252 (90.0) (0.000)* 58 (74.4) 249 (90.9) (0.000)* 54 (59.3) 58 (74.4) (0.040)*

clot/
occasionally

" p<0.05

@ Chi Square
> Mann-Whitney U test
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Table 2
Results of Principal component analysis for Premenstrual Syndrome of the
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Table 2 (continued)

Hindu PCOS (n = 91) and Muslim PCOS (n = 78) participants.

Hindu (n = 91)

Muslim (n = 78)

Variables PC1Factor Variables Factor
loadings loadings
PC1 Insomnia 0.756 Insomnia 0.804
Social 0.604 Social 0.680
withdrawal withdrawal
Crying 0.774 Depression 0.788
Concentration 0.789 Mood Swing 0.686
Appetite 0.587
Eigenvalue 4.021 Eigenvalue 3.172
Individual 16.083 Individual 12.689
Variance Variance
(percent) (percent)
Cumulative 16.083 Cumulative 12.689
variance variance
(percent) (percent)
PC2  Fatigue / 0.749 PC2  Fatigue or 0.649
Weakness Weakness
Abdominal 0.526 Abdominal 0.610
bloating bloating
Feels heavy body  0.698 Fluid retention 0.687
Mood Swing 0.659 Dizziness or 0.819
fainting
Headache 0.615
Eigenvalue 3.430 Eigenvalue 2.932
Individual 13.721 Individual 11.729
Variance Variance
(percent) (percent)
Cumulative 29.804 Cumulative 24.418
variance variance
(percent) (percent)
PC3  Muscle/ joint 0.726 PC3  Crying 0.808
ache
Pain in lower 0.695 Concentration 0.790
abdomen
Pain in lower 0.693 Vomiting 0.740
extremities
Flatulence 0.653 Appetite 0.591
Eigenvalue 2911 Eigenvalue 2.853
Individual 11.645 Individual 11.413
Variance Variance
(percent) (percent)
Cumulative 41.449 Cumulative 35.831
variance variance
(percent) (percent)
PC4 Dizziness or 0.778 PC4  Pain in lower 0.748
fainting extremities
Fluid retention 0.620 Pain in lower 0.718
abdomen
Headache 0.561 Lower backache 0.705
Eigenvalue 2.260 Muscle or joint 0.546
ache
Individual 9.041 Eigenvalue 2.555
Variance
(percent)
Cumulative 60.032 Individual 10.220
variance Variance
(percent) (percent)
Cumulative 46.051
variance
(percent)
PC5 Breast 0.746 PC5 Breast tenderness 0.762
tenderness
Oily skin 0.560 Oily skin 0.751
Acne 0.513 Acne 0.743
Food craving 0.584 Eigenvalue 2.464
Eigenvalue 2.260
Individual 9.041 Individual 9.854
Variance Variance
(percent) (percent)
Cumulative 60.032 Cumulative 55.905
variance variance
(percent) (percent)
PC6  Vomiting —0.672 PC6  Feels heavy body  0.689

Hindu (n = 91) Muslim (n = 78)
Variables PC1Factor Variables Factor
loadings loadings
Anger 0.649 Food craving 0.647
Eigenvalue 1.630 Eigenvalue 1.756
Individual 6.522 Individual 7.025
Variance Variance
(percent) (percent)
Cumulative 66.554 Cumulative 62.930
variance variance
(percent) (percent)
PC7  Flatulence 0.864
Eigenvalue 1.282
Individual 5.127
Variance
(percent)
Cumulative 68.057
variance
(percent)

between both Hindus (PCOS and Non-PCOS group) and Muslims (PCOS
and Non-PCOS group) as well as Hindu PCOS and Muslim PCOS group.
PMS_H represents the average score computed from 6 Principal Com-
ponents of Premenstrual Syndrome for Hindus and PMS_M represents
the average score of 7 Principal Components for Muslim PCOS
participants.

The average scores are used as dependent variables and Multiple
Linear Regression was performed. In the case of Hindu participants only
waist circumference shows a significant effect on the dependent variable
which is the average score computed from Principal Component Anal-
ysis (PCA). Among the Muslims, waist circumference, cycle length and
weight have positive significant effects on the dependent variable. In
Hindus R square= 0.138 indicates 13.8 percentage variance of the
Average score of PMS, similarly, for the Muslim participants the R
square= 0.198 indicates 19.8 percentage variance of Average score of
PMS which is more than Hindus (Table 4).

Discussion

This study discusses the prevalence and determinants of PCOS
among the Bengali Hindu and Muslim women, owing to their differential
lifestyle and cultural background. Menstrual characteristics is a crucial
tool for identifying teenagers who are more likely to develop PCOS.
Irregular menstrual cycle is a very common scenario among most of the
PCOS participants. Majority of the studies highlighted that menstrual
irregularity within the first post-menarchal years can be an early clinical
sign of PCOS [19-23]. Similarly, the present study showed significant
differences in cycle length, menstrual irregularity, skipping of the
menstrual cycle, cycle length and duration of bleeding between the
PCOS and Non-PCOS group (for both Hindus and Muslims). An imbal-
ance in hormones can cause disruptions in the menstrual cycle and
hinder ovulation, which can result in irregular menstrual cycles [24].

The present study identified the most predominant premenstrual
symptoms (PMS) and the significant predictors of PMS among both the
Hindu and Muslim PCOS participants. This is in concordance with [25]
where the most prevalent premenstrual symptoms were back ache fol-
lowed by anger, anxiety, tearfulness or crying, hopelessness and diffi-
culty with sleeping. A study also highlighted that nutritional intake and
anthropometric measures were associated with PMS and anxiety and
irritability were the most observed symptoms [26]. Increased body
composition indices have also been linked to increased levels of PMS
symptoms. Premenstrual syndrome can worsen with rising BMI and
abdominal obesity [27]. Moreover, a suggested that adolescent girls who
live in urban areas are more susceptible to premenstrual syndrome [28].
Additionally, another study revealed that the most common symptoms
among the participants were fatigue, lethargy and abdominal pain [29].
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Table 3

Anthropometric Variables, Skinfold measurements and Body fat patterning of the participants (n = 723).
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Hindu (n = 371)

Muslim (n = 352)

Hindu PCOS vs Muslim PCOS

Variables PCOS (n=91) Non-PCOS Mann- PCOS
(n = 280) Whitney U (n=178)
test/ t test
(p value)
Anthropometric Measurements
Height (cm) 154.05 +7.06  155.91 + 8.49 6.201" 154.45
(0.000)* +
7.18
Weight(kg) 60.10 + 9.25 51.66 + 11.86 6824.50" 54.58
(0.000)* +
11.32
Body Mass Index 25.40 + 4.52 21.11 + 4.61 7.732" 22.85
(BMI) (0.000)* +
4.94
Mid upper arm 23.97 + 4.116 22.19 + 3.09 9729.00" 22.98
Circumference (0.001)* +
(cm) 3.55
Hip 87.56 + 16.16 79.21 £12.73 4.495" 80.76
Circumference (0.000)* +
(cm) 11.00
Waist 73.10 + 14.13 66.43 £ 11.99 8937.00" 68.51
Circumference (0.000)* +
(cm) 11.36
Waist-Hip-Ratio 0.83 + 0.07 0.83 + 0.07 12681.00" 0.84
(0.947) +
0.07
Body fat patterning
Percent body fat 30.48 + 5.67 25.26 + 5.62 7.659" 27.11
(PBF) (0.000)* +
6.20
Visceral fat (VF) 2.88 + 0.84 2.62 + 0.080 10248.50" 2.67
(0.005)* +
0.82
Whole body 27.79 +£7.01 25.70 + 6.93 10358.5" 27.07
subcutaneous (0.007)* +
fat (%) 7.04
Whole body 24.14 + 3.29 25.84 + 6.76 10729.5" 25.11
skeletal fat (%) (0.024)* +
5.67
Trunk 26.26 + 5.51 24.09 + 8.26 10019.50" 23.77
subcutaneous (0.002)* +
fat (%) 6.23
Trunk skeletal fat ~ 22.63 + 6.01 25.69 + 7.43 9361.00" 23.27
(%) (0.000)* +
6.55
Leg subcutaneous 42.64 + 6.40 35.11 + 8.99 8.755" 38.72
Fat (%) (0.000)* +
7.90
Leg skeletal fat 35.65 + 2.80 34.53 + 5.45 10672.00" 35.48
(%) (0.020)* +
6.00
Arm 44.68 + 7.55 37.54 + 11.06 6.92" 33.58
subcutaneous (0.000)* +
Fat (%) 9.99
Arm skeletal fat 27.44 + 5.41 29.45 +7.21 —2.44° 27.69
(%) (0.015)* +
4.60
Fat mass (kg) 18.76 + 5.92 13.63 £+ 6.36 6381.00" 15.42
(0.000)* +
6.73
Fat free mass (kg)  41.33 & 4.12 38.01 + 6.06 4.869" 39.15
(0.000)* +
5.21

Non-PCOS Mann- Hindu PCOS Muslim PCOS Mann-
(n = 274) Whitney U (n=91) (n=78) Whitney U
test/ t test (p test/ t test (p
value) value)
155.20 +7.70  —0.767" 154.05 +7.06  154.45+7.18  0.360"
(0.444) (0.719)
48.19 + 9.15 7227.50° 60.10 + 9.25 54.58 +£11.32  2388.5°
(0.000)* (0.000)*
19.91 + 3.70 6730.00° 25.40 + 4.52 22.85 + 4.94 3.491°
(0.000)* (0.001)*
22.06 + 3.26 2.148" 23.97 + 4.11 22.98 + 3.55 3099.50°
(0.032)* (0.156)
77.42 +£10.45  9544.50" 87.56 +16.16  80.76 + 11.00 3.238"
(0.150) (0.001)*
63.41 £10.19  7924.50° 7310 +£14.13  68.51 +11.36  2817.00°
(0.000)* (0.021)*
0.81 + 0.09 8735.00° 0.83 + 0.07 0.84 + 0.07 3936.00°
(0.014)" 0.221)
23.55 + 4.44 6879.00° 30.48 + 5.67 27.11 + 6.20 3.677°
(0.000)* (0.000)*
2.62 + 0.081 0.42" 2.88 + 0.84 2.67 + 0.82 1.661"
(0.673) (0.099)
26.59 + 7.66 0.50" 27.79 + 7.01 27.07 + 7.04 3201.00°
(0.614) (0.272)
25.79 + 6.29 11261.50° 24.14 + 3.29 25.11 + 5.67 4333.00"
(0.468) (0.013)*
23.25 + 7.17 0.575" 26.26 + 5.51 23.77 + 6.23 2.757"
(0.566) (0.006)*
26.07 + 8.20 12991.50" 22.63 + 6.01 23.27 + 6.55 3770.00°
(0.004)* (0.486)
36.95 + 9.08 1.560" 42.64 + 6.40 38.72 + 7.90 3.506"
(0.120) (0.001)*
32.91 + 6.64 3.069" 35.65 + 2.80 35.48 + 6.00 3886.00"
(0.002)* (0.288)
34.66 + 9.24 —.893" 44,68 + 7.55 33.58 + 9.99 8.208"
0.372) (0.000)*
27.28 + 6.92 0.494" 27.44 + 5.41 27.69 + 4.60 -0.329"
(0.621) (0.743)
11.68 + 4.54 6975.50° 18.76 + 5.92 15.42 + 6.73 2319.50°
(0.000)* (0.000)*
36.49 + 5.08 4.056" 41.33 + 4.12 39.15 + 5.21 2.982"
(0.000)* (0.003)*

* p<0.05

@ Mann-Whitney U test

b ftest

Furthermore, various researches reported that there is a significant as-
sociation of PCOS with premenstrual symptoms [30,31]. On the other
hand, a study portrayed that, lethargy, anxiety, appetite changes, anger,
concentration, social withdrawal and mood swings are most common
PMS among the PCOS participants [32]. One possible cause for irregular
menstruation in obese women is leptin, which is secreted from adipose

tissue and has a part in the control of gonadotropin throughout puberty,
pregnancy, and breastfeeding. The hypothalamo-pituitary-gonadal axis
is influenced by the interaction between higher levels of circulating
leptin and leptin resistance observed in overweight women. Greater
adiposity can worsen the situation of Premenstrual syndrome and also
elevate with BMI, waist circumference [33]. In this present study, both



T. Ghosh et al.

Medical Reports xxx (xxxx) xXxXx

Table 4
Results of Multiple linear regression for Hindu PCOS (n = 91) and Muslim PCOS (n = 78) participants.
Dependent Independent Unstandardized Coefficients Standardized Coefficients t value pvalue  95.0 % Confidence Interval R square
variable variable B Beta for B
Lower Upper
bound bound
PMS_H Waist Circumference 0.010 0.353 3.470 0.001* 0.004 0.016 0.138
PMS_M Waist Circumference 0.014 0.416 3.778 0.000* 0.007 0.021 0.198
Cycle length 0.021 0.257 2.432 0.017* 0.004 0.038
Weight (kg) —0.007 —0.220 —2.011 0.048* —0.015 0.000

PMS_H= Premenstrual syndrome score for Hindu PCOS participants
PMS_M= Premenstrual syndrome score for Muslim PCOS participants
" p < 0.05; Only significant values are presented in this table

the Hindu and Muslim PCOS participants’ waist circumference had a
significant effect on the average scores computed from Principal
Component Analysis. But along with waist circumference cycle length
and weight have positive significant effects on the dependent variable
among Muslim participants. This is in agreement that PMS is dependent
on fat distribution and hormonal imbalance due to hyperandrogenism
resulting in menstrual irregularities. A similar study is in accordance
with the present study concluding that during female puberty, the
gynoid type of fat distribution emerges and continues throughout the
fertile years of adulthood [34]. Because androgens are aromatized into
estrogens in peripheral adipose tissue, particularly in the lower body,
this tissue serves as a major source of extraovarian estrogen production.
It is noteworthy that a preponderance of fat concentrated in the upper
body regions is strongly connected with hyperandrogenicity, the pri-
mary endocrine symptom of PCOS. This sex-specific fat distribution, also
known as the "android fat distribution," is linked to obesity and several
metabolic characteristics [35]. These statements are supporting the
findings of this present study. Moreover, it was also revealed that both
lean and obese women with PCOS show signs of impaired insulin
sensitivity; however, insulin resistance is more pronounced in cases
where obesity and PCOS combine [36]. Insulin and luteinizing hor-
mones work together to increase the production of androgens [37,38].
Similarly, a high waist to-hip ratio is linked to abnormal body fat dis-
tribution in adults with hyperinsulinemia and hyperandrogenemia [39].
However, it is generally accepted that obese women have significantly
lower levels of sex hormone-binding globulin (SHBG) than lean PCOS
patients. Therefore, compared to non-obese women, obese women with
PCOS showed greater free androgen indices, lower SHBG, and more
severe functional hyperandrogenism [40,41]. Moreover, the most likely
cause of the variation in premenstrual symptoms and associated factors
may be cultural and lifestyle factors, such as stress levels, physical ac-
tivity, and dietary preferences. Furthermore, hormonal imbalances that
affect the intensity of PMS may be influenced by patterns of fat distri-
bution, particularly android obesity. Furthermore, persons who reside in
metropolitan regions are more prone to experience PMS due to dietary
changes, lifestyle adjustments, and environmental stressors.

The current study depicts that body mass index (BMI), abdominal
obesity and fat patterning differed significantly between the PCOS and
Non-PCOS participants, which is in congruence with the findings re-
ported in several studies [42-50]. Women with PCOS may have a change
in satiety, which might result in overeating and obesity. Possible con-
founding variables that affect satiety include meal-stimulated reductions
in glucagon-like peptide-1 levels as well as lower levels of cholecysto-
kinin. Even in PCOS women who weigh normal, other environmental
and genetic variables, may lead to increased visceral and abdominal
obesity [51-53].

Conclusions

It is concluded from this study that Menstrual characteristics and
body fat distribution were associated in determining PMS. Premenstrual

syndrome (PMS) is a multifaceted phenomenon that involves biological,
psychological, and social factors. Therefore, understanding and
addressing this complex interaction is essential for reducing PMS.
Treatment approaches may involve a combination of lifestyle modifi-
cations, stress management techniques, psychotherapy, and medication
to address both the biological and psychosocial aspects of PMS. Addi-
tionally, raising awareness and reducing stigma surrounding menstru-
ation can help create a more supportive environment for individuals
dealing with PMS and other menstrual health related issues.

Limitations of the study

The findings of the present study should be viewed under certain
limitations. The diagnosis of PMS was based on retrospective symptom
reporting, which has limited validity. Thus, the reported frequency and
intensity of symptoms may over or under estimate true effects. To obtain
accurate estimates, it is necessary to use a prospective design across at
least three menstrual cycles and include large, representative samples.
This study may help the policy makers to develop strategies to amelio-
rate the prevalence and intensity of PMS by addressing the reproductive,
lifestyle and nutritional factors. Therefore, there is a need for larger
prospective research focusing PMS and to address this complex rela-
tionship. Moreover, the participants’ age range (15-30 years) limits the
study findings because older-aged women and younger adolescents were
excluded in the broader reproductive age range of 15-49 years. As a
result, the findings may be unrepresentative of the full reproductive
population. Furthermore, the study was only carried out in Kolkata,
West Bengal, it could not portray the huge cultural, ethnic, and socio-
economic diversity of other regions of India and individuals from across
the world. Moreover, a lack of hormonal and biochemical indicators,
including but not limited to insulin resistance indicators or serum
androgen levels, limits a more robust understanding of the multifactorial
and complex pathophysiology of PCOS and limits the clinical signifi-
cance of the findings.
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