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Abstract
Background/Aim: Polycystic ovarian syndrome (PCOS) is the most 
common metabolic, hormonal and endocrinological condition. Compared 
to lean, obese PCOS women are more likely to experience infertility, ir-
regular menstruation, acanthosis and hirsutism. Aim of this study was to 
investigate the prevalence of metabolic syndrome in lean and obese PCOS 
patients as well as its correlation with age, body mass index (BMI) and 
obesity.
Methods: The 450 research participants in the cross-sectional study 
visited the tertiary care hospital. The individuals were chosen using the 
updated Rotterdam criteria and then divided into lean and obese groups 
according to their BMI. Clinical, biochemical, anthropometric, metabolic 
and demographic information about the patients were assessed and com-
pared.
Results: The average age of obese patients was 29.8 ± 8.47 years, 
whereas the average age of lean patients was 24.8 ± 7.07 years. Obese 
PCOS individuals had significantly higher levels of all examined parame-
ters, including age, height, weight, waist-to-hip ratio (WHR), hip and waist 
circumferences and BMI. Obese people were significantly more likely than 
thin people to have clinical parameters such infertility, alopecia, hirsutism, 
acanthosis and irregular menstruation. When comparing biochemical 
parameters such total testosterone (TT), luteinising hormone (LH): follicle 
stimulating hormone (FSH) ratio, thyroid stimulating hormone (TSH), de-
hydroepiandrosterone sulphate (DHEAS), the fasting oral glucose toler-
ance test (OGTT) and blood pressure, there were significant differences 
between PCOS patients who were thin and obese. Compared to lean indi-
viduals, obese patients showed higher levels of the lipid profile (p < 0.001). 
Metabolic syndrome was far more common in obese PCOS patients than 
in lean ones.
Conclusion: Study showed that both lean and obese persons might 
have metabolic syndrome. Consequently, all PCOS patients require moni-
toring for cardio-metabolic risk, irrespective of age, weight, or BMI.

Key words: Age; Body mass index; Polycystic ovary syndrome; Metabolic 
syndrome; Obesity.
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Women in their reproductive years are suscep-
tible to the metabolic, hormonal and endocrine 
disorder known as polycystic ovarian syndrome 

Introduction

(PCOS).1 Depending on the diagnosis, sample 
strategy, race, ethnicity and diagnostic crite-
ria, PCOS affects more than 15–25 % of women 
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worldwide.2 According to a survey by the World 
Health Organization (WHO), between 6 and 13 
% of women who are of reproductive age have 
PCOS and up to 70 % of these women do not re-
ceive a diagnosis.3 This condition is characterised 
by a large number of ovarian cysts, high testos-
terone levels and persistent anovulation.4 A va-
riety of features, including as insulin resistance, 
hirsutism, acne, obesity, dysmenorrhoea and ac-
anthosis nigricans are clinical manifestations of 
PCOS.5 It plays a significant role in infertility and 
is associated with an increased risk of endome-
trial cancer, depression, cardiovascular disease, 
metabolic syndrome, diabetes and obstructive 
sleep apnoea (OSA).6 To be diagnosed with this 
condition, the patient must have signs of hyper-
androgenism, oligo or anovulation, or polycystic 
ovarian morphology.7 The pathophysiology of 
PCOS includes aberrant gonadotropin-releasing 
hormone (GnRH) pulsation, insulin resistance, 
hyperandrogenism, ovulatory dysfunction and 
an imbalance in the hypothalamus-pituitary-ova-
ry (HPO) axis.8

Studies have indicated a correlation between 
PCOS and a higher body mass index (BMI). With a 
frequency of 38–88 %, being overweight or obese 
is very prevalent among PCOS patients.9 Hyper-
androgenism, insulin resistance and an irregular 
distribution of androgenic body fat might be the 
cause of this.10 However, PCOS can also occurs in 
lean patient with prevalence of 20-50 % as per 
several studies. But still, there is very limited 
study conducted on lean PCOS patients. The phe-
notypic, metabolic, haematologic and neurologic 
features of lean PCOS women differ from those of 
obese PCOS women. Comprehending the distinc-
tions between two subgroups is essential for de-
vising a suitable management strategy.11

Metabolic syndrome is a cluster of interrelated 
metabolic abnormalities that increase the risk of 
cardiovascular disease and type 2 diabetes. It is 
characterised by central obesity, dyslipidaemia 
(elevated triglycerides and/or reduced HDL cho-
lesterol), elevated blood pressure and impaired 
glucose regulation. The presence of three or more 
of these components, as defined by the National 
Cholesterol Education Program Adult Treatment 
Panel III (NCEP ATP III) or other international 
guidelines, constitutes a diagnosis of metabolic 
syndrome. According to a number of studies, up 
to 38–47 % of women with PCOS have metabol-
ic syndrome, making it a rather common disor-
der in this population. Hypertension, insulin re-

Methods

An outpatient obstetrics and gynaecology de-
partment in a tertiary care hospital served as 
the site of this hospital-based cross-sectional 
research. All reproductive women between the 
ages of 15 to 45 years, who had been diagnosed 
with PCOS using the 2003 modified Rotterdam 
criteria, made up the research population. Two of 
the three conditions have to be met in order for 
the Rotterdam definition to apply: i) Male bald-
ness, acne, or hirsutism are indicators of clinical 
hyperandrogenism; and higher levels of andro-
stenedione, dehydroepiandrosterone sulphate, 
or total or free testosterone are biochemical 
hyperandrogenism; ii) A menstrual interval of 
more than 35 days or less than eight cycles in a 
12-month period is known as amenorrhea or ol-
igomenorrhea, iii) either transvaginal or abdom-
inal ultrasounds that reveal polycystic ovaries, 
often indicate at least one ovary with a minimum 
ovarian capacity of 10 mL and/or 12 or more pe-
ripheral follicles that range in diameter 2-9 mm. 
In addition to other causes of hyperandrogenism, 

sistance, abdominal obesity, dyslipidaemia and 
hyperandrogenism are the components of the 
metabolic syndrome linked to PCOS. As a result, 
metabolic syndrome affects 43 % of adult wom-
en and around one-third of PCOS teens.12 In PCOS 
patients, an excess of testosterone initiates a vi-
cious cycle of metabolic problems. By producing 
hyperinsulinemia, which in turn raises the pro-
duction of androgen from the ovaries and adre-
nal glands, hyperandrogenism is thought to have 
a role in the formation of visceral fat.13 Those who 
have metabolic syndrome are five times more 
likely to develop type II diabetes. Understanding 
the connections between metabolic dysfunctions 
and PCOS will lead to a better comprehension of 
customised therapy for effective PCOS manage-
ment.14

However, due to little information on relationship 
of metabolic syndrome with PCOS with respect 
to age, BMI and obesity, a cross-sectional study 
was carried out at a hospital with tertiary care. 
The purpose of this study was to investigate the 
metabolic syndrome prevalence in PCOS patients 
within lean and obese bodies, as well as the re-
lationship between metabolic syndrome and age, 
BMI and obesity.
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women with a history of Cushing’s syndrome, di-
abetes mellitus androgen-secreting tumours, or 
congenital adrenal hyperplasia were not includ-
ed. Participation was prohibited for patients who 
were unable to give informed permission. Met-
abolic syndrome was defined according to the 
National Cholesterol Education Program Adult 
Treatment Panel III (NCEP ATP III) criteria, ap-
plying the South Asian–specific cut-off for central 
obesity. The diagnosis required the presence of 
three or more of the following: waist circumfer-
ence ≥ 80 cm, fasting plasma glucose ≥ 100 mg/
dL or treatment for hyperglycaemia, serum tri-
glycerides ≥ 150 mg/dL or treatment for elevat-
ed triglycerides, high-density lipoprotein (HDL) 
cholesterol < 50 mg/dL or treatment for low HDL 
and blood pressure ≥ 130/85 mm Hg or use of an-
tihypertensive medication.

The anticipated sample size was 450 women with 
PCOS, with a power of 80 % and an alpha value 
of 0.05. The study was started after the approval 
from the institutional ethics committee. Prior to 
the research participants being recruited, writ-
ten informed consent was acquired. The par-
ticipants were fully informed about the study’s 
methodology. The research participants’ infor-
mation was gathered using a semi-structured 
questionnaire that had been pre-tested. To deter-
mine if they fulfilled the study’s eligibility condi-
tions, their whole medical history was obtained, 
clinical exams were performed and ultrasounds 
were performed. The demographic data includ-
ed age, marital status, social level, education and 
ethnicity of the patient. The obstetric and gynae-
cological history was collected, along with details 
on recent weight gain, irregular menstruation 
and infertility.

A systematic framework was also used to gath-
er clinical characteristics of hyperandrogenism, 
such as hirsutism, alopecia, acne and dysmenor-
rhoea. The waist-hip ratio was calculated, blood 
pressure and the modified Ferriman-Gallwey 
scores. Standard instruments were used to re-
cord anthropometric variables such as measure-
ments of height (in cm), weight (in kg), BMI, hip 
circumference (in cm) and waist circumference 
(in cm). To calculate BMI, weight in kilograms 
was divided by height in meters squared. The 
waist circumference was measured in the hor-
izontal plane, midway between the lowest ribs 
and the iliac crest. A measurement of hip circum-
ference was made while the subjects were stand-
ing upright using non-stretchable plastic tape at 

the level of the hips’ greatest lateral extension. 
To measure biochemical indicators, including the 
fasting oral glucose tolerance test (OGTT) and 
the lipid profile result, an automated biochemical 
analyser was used. The biochemical tests were 
performed on PCOS patients as part of standard 
examinations. The following serum levels were 
also measured: follicle stimulating hormone 
(FSH), luteinising hormone (LH), thyroid stim-
ulating hormone (TSH), total testosterone (TT), 
dehydroepiandrosterone sulphate (DHEAS) and 
others.

Each member of the research population was 
divided into two groups according to their BMI 
(normal, overweight, obese and underweight). 
Those with normal BMI and underweight (18.5-
24.9) were classified as having lean PCOS. Obese 
PCOS was defined as PCOS in patients who were 
overweight or obese (BMI ≥ 25). After being im-
ported into Microsoft Excel 2013, all of the data 
was examined using IBM SPSS for Windows ver-
sion 26.0. The parameters for each subject were 
recorded as mean ± SD. The two groups were 
compared using an independent t-test to see if 
the data were regularly distributed. Depending 
on the circumstance, proportions were com-
pared using the Chi-square test. All statistical 
tests were two-sided and performed at a signif-
icance threshold of p < 0.05.

Results

Participants in the study were divided into groups 
based on their body mass index, in accordance 
with World Health Organisation (WHO) criteria 
and different age category (Table 1). A total of 
232 patients (51.5 %) were categorised as obese 
PCOS patients because they were overweight or 
obese, whereas 218 patients (48.5 %) were cate-
gorised as lean PCOS patients because they were 
underweight or of normal weight. It also displays 
the age distribution of the study population. 101 
(22.5 %) of the patients were between the ages of 
15 and 20, whereas the majority of research vol-
unteers 113 (25.2 %) were between the ages of 
21 and 25.

The socio-demographic profile of the research 
participants is shown in Table 2. Rural areas ac-
counted for the majority of obese patients (144, 
or 55.17 %) and lean patients (117, or 44.82 %). 

Goyal et al. Scr Med. 2026 May-Jun;57(3):567-75.
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Table 1: Distribution of patients with polycystic ovarian syndrome 
(PCOS) in relation to body mass index (BMI) and age

Table 2: Socio-demographic characteristics of polycystic ovarian syndrome (PCOS) phenotypes

BMI (kg/m2)
< 18.5 (Underweight)

18.5-24.9 (Normal)

25.0-29.9 (Overweight)

≥ 30 (Obese)

Age (years)
15-20

21-25

26-30

31-35

36-40

41-45

Ethnicity
Rural

Urban

Marital status
Married

Unmarried

Cases
Initial 

Follow-Up 

Education
Primary education

Secondary education

Under-graduation

Graduation or more

Socioeconomic status
Lower (V)

Upper lower (IV)

Lower middle (III)

Upper middle (II)

Upper (I)

Parameter

Parameter

39

179

154

78

101

113

99

68

31

38

144 (55.2)

93 (49.2)

153 (60.2)

84 (42.9)

206 (52.8)

31 (51.7)

20 (62.5)

70 (58.4)

85 (53.1)

78 (56.5)

10 (58.8)

64 (59.2)

108 (51.1)

54 (52.9)

6 (50.0)

117 (44.8)

96 (50.7)

101 (39.8) 

112 (57.1)

184 (47.2)

29 (48.4)

12 (37.5)

50 (41.7)

75 (46.8)

60 (43.4)

7 (41.2)

44 (40.7)

103 (48.0)

48 (47.0)

6 (50.0)

261 (58.0)

189 (42.0)

254 (56.5)

196 (43.6)

390 (86.7)

60 (13.4)

32 (7.2)

120 (26.7)

160 (35.6)

138 (30.7)

17 (3.8)

108 (24.0)

211 (46.9)

102 (22.7)

12 (2.7)

8.75

39.75

34.25

17.25

22.50

25.20

22.00

15.20

6.90

8.20

N

Obese (N = 240) Lean (N = 210) Total (N = 450)

%

Out of all the obese patients, 153 (60.23 %) were 
married, but only 101 (39.76 %) of the total lean 
individuals were. There were 184 lean patients 
(47.17 %) and 206 obese individuals (52.82 %) 
in the initial cases. The bulk of participants were 
either undergrad 160 (35.6 %) or graduates 138 
(30.7 %) with a degree or above. According to 
the modified Kuppuswamy scale, the most prev-
alent socioeconomic category among patients 
who were obese (108 or 51.1 %) and lean (103 or 
48 %), making up 211 (46.9 %) of the population 
overall, was lower middle class (III).

Data are presented as n (%) for categorical variables. 

The clinical profile and BMI (lean versus obese) 
association for women with PCOS is shown in Ta-
ble 3. Infertility was more common in PCOS-af-
flicted women with higher BMI (70 (66 %)) than 
in those with lean PCOS (36 (33.96 %); p = 0.00). 
Obese PCOS patients had statistically insignifi-
cantly higher rates of depression, menstrual ir-
regularity, painful periods, clots, acne, amenor-
rhoea, alopecia and exhaustion than lean PCOS 
patients. Lean individuals had higher rates of 
oligomenorrhoea 145 (50.6 %) than obese ones 
141 (49.3 %) (p > 0.05). Obese individuals had a 
statistically significant higher prevalence of ac-
anthosis nigricans 109 (83.2 %) compared to thin 
individuals 22 (16.7 %) (p = 0.00). Mood swings, 
recent weight gain and irregular sleep were high-
er in high BMI participants, whereas pain in ab-
domen was higher in low BMI participants. Based 
on the Modified Ferriman Gallwey score, hirsut-
ism is classified as either non-existent, normal, 
mild, moderate, or severe hair growth. It is a 
clinical indicator of hyperandrogenism. Severe 
hirsutism was uncommon, with 302 (67 %) of the 
individuals having either no hirsutism or very 
moderate symptoms. 

The hormonal, anthropometrical and biochemical 
characteristics of lean PCOS patients and obese 
PCOS patients are contrasted in Table 4. In com-
parison to the lean group, the obese group was 

Goyal et al. Scr Med. 2026 May-Jun;57(3):567-75.
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Table 3: Polycystic ovarian syndrome (PCOS) comorbidities and clinical symptoms

Infertility
Depression
Menstrual irregularity
Painful periods
Clots
Acne
Oligomenorrhoea
Amenorrhoea
Alopecia
Acanthosis nigricans
Recent weight gain
Fatigue
Mood swings
Irregular sleep
Pain in abdomen
Hirsutism

Absence

Mild

Moderate

Normal

Severe

Parameter

70 (66.0)

84 (56.4)

216 (53.1)

138 (52.2)

126 (52.5)

89 (53.2)

141 (49.3)

80 (55.9)

138 (54.7)

109 (83.2)

185 (84.1)

184 (51.9)

124 (56.1)

142 (55.2)

53 (43.4)

79 (51.6)

90 (60.4)

15 (60.0)

58 (51.7)

10 (90.9)

36 (34.0)

65 (43.6)

191 (46.9)

126 (47.7)

114 (47.5)

78 (46.7)

145 (50.6)

63 (44.1)

114 (45.2)

22 (16.7)

35 (15.9)

170 (48.1)

97 (43.8)

115 (44.7)

69 (56.5)

74 (48.3)

59 (39.5)

10 (40.0)

54 (48.2)

1 (9.1)

106 (23.6)

149 (33.2)

407 (90.5)

264 (58.7)

240 (53.4)

167 (37.2)

286 (63.6)

143 (31.8)

252 (56.0)

131 (29.2)

220 (48.9)

354 (78.7)

221 (49.2)

257 (57.2)

122 (27.2)

153 (34.0)

149 (33.0)

25 (5.6)

112 (24.9)

11 (2.5)

< 0.006

0.101

0.262

0.150

0.415

0.539

0.127

0.369

0.207

< 0.001

< 0.001

0.256

0.030

0.040

0.020

0.231

Obese (N = 240) Lean (N = 210) Total (N = 450) p-value

Table 4: Comparison of hormonal, anthropometrical and biochemical parame-
ters in obese and lean polycystic ovarian syndrome (PCOS) phenotypes

Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)
WC (cm)
HC (cm)
WHR
SBP (mm Hg)
DBP (mm Hg)
PR (bpm)
Total testosterone (ng/mL)

Parameter (N = 450)

29.80 ± 8.47

158.02 ± 8.31

69.97 ± 8.77

30.02 ± 4.28

98.42 ± 6.63

107.55 ± 7.91

0.94 ± 1.02

126.78 ± 12.27

75.04 ± 7.48

85.25 ± 6.15

16.05 ± 4.90

24.80 ± 7.07

152.01 ± 7.70

54.05 ± 8.11

24.37 ± 3.50

82.36 ± 5.31

88.44 ± 7.35

0.88 ± 1.12

106.19 ± 11.37

78.25 ± 8.20

82.22 ± 5.33

14.58 ± 6.22

0.006

0.005

 < 0.001

 < 0.001

 < 0.001

 < 0.001

 < 0.001

 < 0.001

0.020

 < 0.001

 < 0.001

Obese (N = 240) Lean (N = 210) p-value

Data are presented as n (%) for categorical variables. Comparisons between groups were performed using 
chi-square test for categorical variables.

larger in terms of age, height, weight, waist cir-
cumference (WC), hip circumference (HC), waist 
to-hip ratio (WHR) and BMI. The statistical sig-
nificance of these discrepancies was established. 
Lean and obese PCOS patients differed signifi-
cantly (p < 0.05) in several parameters, includ-
ing haemoglobin, erythrocyte sedimentation rate 
(ESR), pulse rate (PR), DHEAS, total testosterone, 
FSH, thyroid stimulating hormone (TSH), LH:FSH 

and the fasting oral glucose tolerance test (OGTT). 
However, the study found no significant change 
in the levels of prolactin, LH, Triiodothyronine 
(T3) and thyroxine (T4). Every lipid indication 
Low density lipoprotein (LDL), high density lipo-
protein (HDL), triglycerides, cholesterol and very 
low-density lipoprotein (VLDL) were all greatly 
elevated in the obese group compared to the thin 
group (p = 0.00). 

Goyal et al. Scr Med. 2026 May-Jun;57(3):567-75.
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LH
FSH
LH : FSH ratio
T3 (ng/mL)
T4 (ug/mL)
TSH (uIU/mL)
DHEAS (ug/dL)
Prolactin (ng/mL)
OGTT (mg/dL)
Haemoglobin (g %)
ESR
VLDL (mg/dL)
HDL (mg/dL)
LDL (mg/dL)
Cholesterol (mg/dL)
Triglycerides (mg/dL)

10.40 ± 5.65

4.57 ± 3.00

1.82 ± 0.41

1.93 ± 1.76

9.15 ± 1.79

4.61 ± 2.05

175.12 ± 87.95

19.15 ± 11.63

101.21 ± 34.77

12.68 ± 1.40

20.29 ± 10.27

114.26 ± 37.59

60.64 ± 13.75

153.29 ± 41.60

210.42 ± 45.73

151.85 ± 41.65

8.46 ± 4.99

3.71 ± 2.81

2.02 ± 0.49

2.69 ± 2.23

8.57 ± 1.80

3.48 ± 1.10

145.29 ± 89.96

18.48 ± 15.22

85.17 ± 31.24

10.62 ± 1.52

15.73 ± 6.96

96.73 ± 29.09

55.47 ± 10.87

136.38 ± 39.84

178.53 ± 26.09

105.67 ± 42.37

0.050

 < 0.001

 < 0.001

0.340

0.120

 < 0.001

0.006

0.622

 < 0.001

0.015

 < 0.001

 < 0.001

 < 0.001

 < 0.001

 < 0.001

 < 0.001

Table 5: Metabolic syndrome prevalence in polycystic ovarian 
syndrome (PCOS) individuals (obese and lean)

Yes
No

Metabolic
syndrome

80 (57.97)

150 (48.07)

58 (42.02)

132 (42.30)

138 (30.70)

312 (69.40)
 < 0.001

Obese
PCOS

Lean
PCOS p-valueTotal

Data are presented as n (%) for categorical variables. Comparisons between 
groups were performed using chi-square test for categorical variables.

Metabolic syndrome affected about 58 (42.02) of 
lean people and 80 (57.97 %) of obese patients 
(Table 5). Metabolic syndrome was seen in 138 
(30.7 %) of PCOS patients overall.

Discussion

PCOS is a prevalent condition affecting women 
of reproductive age, increasingly manifesting 
during adolescence. It is characterised by obe-
sity, hyperandrogenism and insulin resistance, 
with obesity likely being the primary cause. A 
study indicates that obese PCOS patients show 
a significantly higher prevalence than their lean 
counterparts, although normal or underweight 
individuals can also have PCOS. Irregular peri-
ods, hyperandrogenism and elevated testoster-

Data are presented as mean ± SD for continuous variables. Comparisons between groups were 
performed using Student’s t-test for continuous variables; BMI: body mass index; WC: waist cir-
cumference; HC: hip circumference; WHR: waist to-hip ratio; SBP: systolic blood pressure; DBP: 
diastolic blood pressure; PR: pulse rate; LH: luteinising hormone; FSH: follicle stimulating hor-
mone; T3: triiodothyronine; T4: thyroxine; TSH: thyroid stimulating hormone; DHEAS: dehydroe-
piandrosterone; OGTT: fasting oral glucose tolerance test; ESR: erythrocyte sedimentation rate; 
LDL: low density lipoprotein; HDL: high density lipoprotein; VLDL: very low density lipoprotein;

one levels are common in all PCOS patients, irre-
spective of BMI.

According to Ali et al,15 Hamed et al16 and Ab-
delazim et al,17 PCOS patients exhibit higher BMI, 
predominantly falling within the overweight 
and obese categories. Factors such as sedentary 
lifestyles, environmental influences, genetics 
and access to obesogenic foods are linked to this 
obesity prevalence. In this research, obese PCOS 
patients showed significantly elevated lipid pro-
files, OGTT, TSH, blood pressure and total serum 
testosterone levels compared to lean patients. 
Infertility rates, due to ovarian dysfunction, are 
higher in obese women. Increased insulin resis-
tance in these patients leads to lower HDL levels 
and higher triglycerides, contributing to greater 
risks of hypertension and cardiovascular disease. 
Moreover, hyperinsulinemia results in height-
ened blood levels of free testosterone due to de-
creased sex hormone binding globulin (SHBG) 
among the obese.18

Presented research indicates that the prevalence 
of PCOS is highest among individuals aged 21 to 
25, aligning with earlier data from Delhi-NCR, 
which reported a 17.4 % prevalence in this age 
group. This suggests that the early reproductive 
years are crucial for PCOS onset, particularly in 
college-age women in metropolitan areas, em-
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phasising the need for early screening and pre-
ventative measures.19 It is also significant to high-
light that some of the observed group differences 
may have been influenced by the fact that the 
obese individuals were older than the lean PCOS 
women.

Many PCOS patients face a heightened risk of de-
veloping metabolic syndrome, particularly those 
who are obese.20 This study indicates that met-
abolic syndrome prevalence is more significant 
in obese PCOS patients compared to lean ones, 
aligning with findings from other researchers 
like Karee et al21 and Kaur et al.22 According to 
Kayali et al,23 infertile PCOS women also exhibit 
higher rates of metabolic syndrome than their 
non-PCOS counterparts. Factors such as visceral 
obesity, insulin resistance and chronic low-grade 
inflammation contribute to this risk. Interesting-
ly, our study found a higher prevalence of meta-
bolic syndrome in lean PCOS women, diverging 
from earlier reports, potentially due to variations 
in diagnostic criteria, ethnic susceptibility and 
methodological differences. Additionally, factors 
like age and lack of data on visceral fat or inflam-
matory markers may have influenced these re-
sults.

Current research indicates that participants with 
a higher BMI exhibit more clinical symptoms of 
conditions such as depression, infertility, acne, 
hirsutism, alopecia and irregular menstruation. 
Weight fluctuations can disrupt hormonal bal-
ance and trigger ovulation, yet no significant 
statistical differences were found between PCOS 
groups. Obesity exacerbates reproductive issues 
related to PCOS and contributes to metabolic 
problems, including diabetes, hypertension, en-
dometriosis, cardiovascular disease and dyslipi-
daemia.

Numerous studies indicate that metabolic abnor-
malities significantly affect women with PCOS, 
with prevalence rates varying by phenotype and 
obesity levels. A study of Indian women revealed 
that 17.8 % of PCOS patients had metabolic syn-
drome compared to 3.3 % of controls, with higher 
rates in obese phenotypes and notable instances 
in lean subgroups (8.3 % in phenotype A and 2 
% in phenotype D).24 According to another clin-
ic-based study in Southern India, 53.3 % of PCOS 
women met the modified NCEP ATP III metabolic 
syndrome criteria.25 Recent research also demon-
strated that lean PCOS is associated with meta-
bolic disturbances, affirming the issue across 

both lean and obese cases, though more pro-
nounced in the latter.26

A multimodal approach is essential for managing 
PCOS, incorporating therapies tailored to the pa-
tient’s age, BMI and comorbidities. Interventions 
aim to address insulin resistance, metabolic ab-
normalities and hormonal irregularities. Weight 
loss through lifestyle changes has shown benefits 
for obese PCOS patients, improving insulin sen-
sitivity. Women with a normal BMI should focus 
on moderate lean proteins, healthy fats and com-
plex carbohydrates while engaging in regular 
exercise and limiting sugar and processed food 
intake.27 The investigation highlights the impor-
tance of early detection of metabolic risk in both 
obese and lean PCOS phenotypes, suggesting 
that targeted treatments can be guided accord-
ingly. Obese patients should focus on weight loss, 
while lean patients are advised to maintain their 
weight. Personalised care pathways should con-
sider age, BMI and metabolic indicators to help 
gynaecologists identify and treat metabolic syn-
drome in PCOS patient early, potentially reducing 
morbidity from preventable diseases.

This study has several limitations that should be 
considered when interpreting the findings: 

Study design – The cross-sectional nature of 
the study limits the ability to establish causal 
relationships. Future case–control or cohort 
studies with larger sample sizes are needed to 
strengthen the evidence.
Study setting – As the research was conducted 
in a tertiary care hospital, the findings may not 
be fully representative of the general commu-
nity.
Measurement scope – Visceral fat measure-
ments and inflammatory markers (eg C-reac-
tive protein, adiponectin) were not assessed. 
Inclusion of these parameters could provide 
further insights into phenotype-specific risks.
Age difference between groups – The obese 
participants were older than the lean PCOS 
women, which could have influenced the ob-
served differences between groups.

Conclusion

This study highlights the importance of age, 
obesity, BMI and metabolic problems in women 
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