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Abstract: 
Introduction: Polycystic ovarian syndrome (PCOS) is an endocrine disorder affecting reproductive age group 
women and exhibiting complication including anovulatory infertility, menstrual irregularities, hirsutism, and 
long-term complications like diabetes, cardiovascular complications. Development of metabolic syndrome in 
women with PCOS can leads to long term complications. The present study was aimed to evaluate the metabolic 
syndrome in the women with PCOS of reproductive age group. 
Material and Methods: A source of 124 participants of reproductive age attending the OPD, Department of 
gynecology between age group 18-40 years was included. Laboratory investigations, BMI, waist circumference, 
fasting blood glucose were measured. 
Results: The prevalence of metabolic syndrome was 41.93%. Age, BMI, obstetric score, and clinical problems 
had statistically significant mean differences (p 0.05). The mean values of triglycerides were 123 mg/dl, HDL 
was 47.48 mg/dl, LDL was 102.85 mg/dl, total cholesterol was 165.5 mg/dl, and fasting blood sugar was 106.2 
mg/dl in women with metabolic syndrome. 
Conclusion: The results of present study showed in women with PCOS who were in the reproductive age range, 
the prevalence of metabolic syndrome was 41.93%. Women over 26 years who have a large waist circumference 
and BMI over 26 kg/m2 are more likely to develop metabolic syndrome. 
Keywords: Polycystic ovarian syndrome (PCOS), Metabolic syndrome, BMI, Waist circumference. 
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Introduction

Polycystic ovarian syndrome (PCOS) is a common 
gynaecological endocrine disorder among women 
of reproductive-age [1]. Insulin resistance, 
increased adiposity and metabolic syndrome (MS) 
development are common in PCOS [2]. 
Worldwide, 1.14% to 11.04% of adolescent girls 
have PCOS [3, 4]. Menstrual abnormalities based 
on time since menarche combined with clinical or 
biochemical hyperandrogenism are the diagnostic 
criteria for PCOS in adolescents, but only when 
other reasons have been ruled out [5, 6]. A cluster 
of endocrinopathies and metabolic disorders, such 
as hyperglycaemia, insulin resistance, central 
obesity, dyslipidaemia, and hypertension, is known 
as the metabolic syndrome [7]. A 5-fold increased 
risk of T2DM, which is a risk factor for cardio 
vascular illnesses, and a 2-fold increased risk of 
cardio vascular disease make metabolic syndrome 
something to be concerned about [8]. According to 
the literature, women with PCOS are more likely to 

experience metabolic syndrome because these 
patients have greater rates of insulin resistance, 
obesity, and visceral obesity [9]. A small number of 
studies have suggested that anthropometric factors 
like age and BMI are components of the metabolic 
syndrome [10].The pathophysiology of metabolic 
syndrome is very intricate and has been only 
partially elucidated. Due to the limitations in the 
availability of literature in the current study set up 
the present study was aimed to evaluate the 
metabolic syndrome in the women with PCOS of 
reproductive age group.  

Materials and Methods 

The present cross-sectional study was conducted in 
the Department of Obstetrics and Gynecology in 
association with Department of General Medicine 
at MNR Medical College and Hospital, Sangareddy 
during January 2022 to April 2023. A total of 124 
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participants of reproductive age attending the OPD, 
Department of gynecology were recruited. Women 
with amenorrhea, oligomenorrhoea, clinical 
hypothyroidism, hyperandrogenism, increased BMI 
and willing to participate were included. Cases 
exhibiting thyroid dysfunction, adrenal hyperplasia, 
hyperprolactinemia, alcohol consumption, diabetes 
mellitus, under oral contraceptive medication and 
not willing to participate were excluded.   

Written informed consent was obtained from all the 
participants and study protocol was approved by 
institutional ethics committee. Sociodemographic 
details were collected from all the participants and 
detailed menstrual history and clinical history was 
collected. Using a non-stretchable tape, the waist 

circumference was measured at midway between 
costal margin and anterior superior iliac spine. 
Right upper limb blood pressure was measured 
while sitting and was recorded as the average of 
two measurements made using a standard 
sphygmomanometer with 30 minutes gap.The 
collected data were analysed by using SPSS 
version 23.0. categorical variables were presented 
as frequency and percentage. Trend chi-square 
analysis was used for comparison of categorical 
variables and percentages of study variables among 
BMI and age categories. P<0.05 was considered 
significant. 

Results

 

 
Graph 1: Distribution of participants with and without metabolic syndrome 

 
Table 1: Distribution of cases according to clinical and demographic data 

Parameters Metabolic syndrome Total Chi-square test p-value 
With (n=52) Without (n=72) 
Frequency % Frequency % 

Age (in years) 
18-25 09 17.3% 25 34.7% 34 9.62 0.0276 
26-30 29 55.7% 39 54.16% 68 
31-35 12 23.07% 06 8.33% 18 
36-40 02 3.84% 02 2.77% 4 
BMI (Kg/m2) 
<23 14 26.9% 34 47.22% 48 26.4 0.0180 
23-26 16 30.7% 36 50% 52 
>26 22 42.3% 02 2.77% 24 
Obstetric score 
Unmarried 15 28.8% 16 22.22% 31 10.2 0.001 
Nulli  32 61.5% 24 33.33% 56 
Primi 04 7.6% 11 15.28% 15 
P2L2 01 1.9% 21 29.17% 22 
Clinical complications 
10 infertility 26 50% 32 44.44% 58 11.42 0.001 
20 infertility 08 15.3% 07 9.72% 15 
Hirsutism 03 5.76% 02 2.77% 05 
Menstrual 
irregularity 

15 28.84% 31 43.06% 46 

41.93%

58.06%

Metabolic syndrome

With Without
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Table 2: Comparison of clinical parameters between cases with and without metabolic syndrome 
Parameters Metabolic syndrome t-value p-value 

With (n=52) Without (n=72) 
Mean±SD Mean±SD 

Height (cm) 156.2±2.8 155.9±3.0 2.18 0.001 
Weight (Kg) 69.8±5.36 62.37±4.84 3.92 0.001 
BMI (kg/m2) 29.67±4.42 26.45±4.08 3.56 0.001 
Waist circumference (cm) 96.32±8.55 85.69±7.46 5.21 0.001 
SBP (mm of Hg) 118.02±12.7 117.45±10.89 2.01 0.051 
DBP (mm of Hg) 76.8±1.98 77.6±2.08 1.98 0.048 

 
Table 3: Comparison of laboratory investigations between cases with and without metabolic syndrome 

Laboratory serum 
investigations (mg/dl) 

Metabolic syndrome t-value p-value 
With (n=52) Without (n=72) 
Mean±SD Mean±SD 

Triglycerides 123±18.6 111±19.5 3.37 0.001 
HDL 47.48±8.64 51.9±7.49 5.96 0.001 
LDL 102.85±14.3 95.64±12.8 4.18 0.001 
Total cholesterol 165.5±19.28 159.32±15.36 1.08 0.001 
Fasting blood glucose 106.2±16.8 92.58±12.29 3.74 0.051 

 
Table 4: Diagnostic prediction of clinical and laboratory between cases with and without metabolic 

syndrome 
clinical and laboratory 
parameters 

Cut off values AUCs P-value Sensitivity Specificity 

BMI (kg/m2) ≥25 kg/m2 0.832 0.0178 88 65 
Waist circumference (cm) ≥80 cm 0.869 0.001 88 61 
Low HDL ≤50 mg/dl 0.712 0.001 90 74 
High LDL ≥130 mg/dl 0.698 0.001 81 98 
High TGS ≥150 mg/dl 0.638 0.001 55 100 
High FBS ≥100 mg/dl 0.716 0.001 64 81 

 
Discussion 
The prevalence of metabolic syndrome in women with PCOS of reproductive age group was 41.93%. The 
prevalence of present study was compared with the findings of previous studies (Table 5).  
 

Table 5: Comparison of prevalence of metabolic syndrome with previous studies 
Authors name No of cases Prevalence of metabolic syndrome 
Ehrmann DA et al. (2006) 11 398 33.4% 
Mandrelle K et al. (2012) 12 120 37.5% 
Pourteymour FTF et al. (2013) 13 200 39.5% 
Hillman JK et al. (2014) 14  311 26.3% 
Tehrani FR et al. (2014) 10 85 6.5% 
Romanowski MD et al (2015) 15 101 44.6% 
Sharma S et al. (2015) 16 120 39.16% 
Aydin Y et al. (2015) 17 63 7.9% 
Jamil AS et al. (2015) 18 263 53.6% 
Boyle JA et al. (2015) 19 35 51% 
Albu A et al. (2015) 20 398 20.4% 
Madusudhanan RR et al. (2017) 21 131 45.8% 
Jeengar P et al. (2017) 22 50 58% 
Prema N et al. (2018) 23 146 38.4% 
Aghade SM et al. (2018) 24 150 38.67% 
Amrita G et al. (2022) 25 106 47.1% 
Belen MF et al. (2022) 26 154 69.48% 
Present study 2023 124 41.93% 
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The majority of patients who had metabolic 
syndrome were between the ages of 26 and 30 
(55,7%), followed by 31 to 35 (23,07%). Obese 
cases made up the majority of cases (BMI >26 
kg/m2), followed by overweight cases (30.7%) and 
normal cases (26.9%). Women who were 
nulligravida (61.5%) and were not married (28.8%) 
or primigravida (7.6%) were more likely to have 
metabolic syndrome. Women with monthly 
abnormalities (28.84%), secondary infertility 
(15.3%), hirsutism (5.76%), and main infertility 
(50%) were the women most likely to have 
metabolic syndrome (Table 1). Age, BMI, obstetric 
score, and clinical problems had statistically 
significant mean differences (p 0.05). Women with 
PCOS ranging in age from 19 to 38 years, with a 
mean age of 26.15 years, were included in 
Mandrelle K et al.'s study. 81.7% of women 
experienced primary infertility often [12]. Women 
with and without metabolic syndrome had mean 
ages of 29.2 years and 28.1 years, respectively, 
according to Ehrmann DA et al. [11]. The majority 
of participants, according to Madusudhanan RR et 
al., were aged between 25 and 29 years (43.5%), 
followed by 20 to 24 years (33.6%). BMI > 30 
kg/m2 was present in 17.6% of patients, followed 
by BMI between 20 and 24.9% (35.1%) and 25 to 
29.9% (38.9%) of cases [21].  

The mean height was 156.2 cm and 155.9 cm, 
mean weight was 69.8 kg and 62.37 kg, mean BMI 
was 29.67 and 26.47, mean waist circumference 
was 96.32 cm and 8.69 cm, mean systolic blood 
pressure was 118.02 mm of Hg and 117.45 mm of 
Hg and mean DBP was 76.8 mm of Hg and 77.6 
mm of Hg in women with and without metabolic 
syndrome respectively (Table 2). The mean 
difference of height, weight, BMI, waist 
circumference and SBP was statistically significant 
(p<0.05). Mandrelle K et al., found a mean BMI of 
25.95 kg/m2 with a range of 17.6 to 41 kg/m2. The 
prevalence of metabolic syndrome increased with 
increasing BMI. The mean waisthip ratio was 
>0.85 in 45.8% of cases. The mean BMI and waist 
hip ratio was significantly high in women with 
metabolic syndrome [12]. Ehrmann DA et al., 
found a mean waist circumference 112.7 cm and 
97.9 cm, SBP 123.6 mm of Hg and 111.5mm of 
Hg, DBP 78.3 mm of Hg and 71.6 mm of Hg, FBS 
95.3 mg/dl and 90.2 mg/dl in women with and 
without metabolic syndromes respectively [11]. 
Madusudhanan RR et al., observed that the waist 
circumference was <88 cm in 61.8% and >88cm in 
38.2%, SBP was <135 mm of Hg in 96.2% and 
>135 mm of Hg in 3.8%, DBP was <85 mm of Hg 
in 85.5% and >85 mm of Hg in 14.5% and FBS 
was <100 mg/dl in 73.3% and >100 mg/dl in 26.7% 
of women with metabolic syndrome [21]. Jeengar P 
et al., found that the Waist circumference >35 
inches in 66%, hypertriglyceridemia was observed 

in 30%, HDL levels was seen <50 mg/dl in 80% 
patients with metabolic syndrome [22].  

The mean values of triglycerides were 123 mg/dl, 
HDL was 47.48 mg/dl, LDL was 102.85 mg/dl, 
total cholesterol was 165.5 mg/dl, and fasting blood 
sugar was 106.2 mg/dl in women with metabolic 
syndrome. Laboratory parameter mean differences 
were statistically significant (p 0.05) (Table 3). 
Mandrelle K et al. discovered dyslipdemia in 
93.3% of cases, elevated blood pressure in 20%, 
impaired fasting glucose in 8.3%, and low HDL in 
91.7% of cases [12]. According to Amrita G et al., 
the metabolic syndrome's most prevalent 
component was low HDL in 84.9% of cases, 
followed by central obesity in 56.6%, 
hypertriglyceridemia in 44.3%, high FBS in 
32.07%, and high blood pressure in 13.2% [25]. In 
women with and without metabolic syndrome, 
Ehrmann DA et al. discovered mean HDL 38.4 
mg/dl and 50.7 mg/dl, total cholesterol 202.7 mg/dl 
and 183.1 mg/dl, triglycerides 203.7 mg/dl and 
103.8 mg/dl, and LDL 125 mg/dl and 111.6 mg/dl 
[11]. According to Madusudhanan RR et al., 
women with metabolic syndrome had triglyceride 
levels that were 150 mg/dl in 42% of cases and 
>150 mg/dl in 58%, and HDL values that were >50 
mg/dl in 5.3% of cases and 50 mg/dl in 94.7% of 
cases [21].  

The diagnostic prediction of study variable in the 
patient with metabolic syndromes showed 
sensitivity of 88%, 88%, 90%, 81%, 55% and 64% 
for BMI, waist circumference, low HDL, high 
LDL, high TGS and high FBS. The specificity of 
65%, 61%, 74%, 98%, 100% and 81% for BMI, 
waist circumference, low HDL, high LDL, high 
TGS and high FBS. The mean difference of 
diagnostic prediction between clinical and 
laboratory parameters was statistically significant 
(p<0.05).  

According to Mandrelle K et al. [12], the 
occurrence of metabolic syndrome was 
substantially correlated with age and waist-hip 
ratio. According to Ehrmann DA et al. [11], 
metabolic syndrome is prevalent in women with 
PCOS, especially those who have high BMI and 
insulin levels. Visceral adiposity index, lipid 
accumulation product, waist-to-height ratio, and 
triglycerides-to-HDL cholesterol ratio are the main 
markers in the assessment of metabolic syndrome 
in PCOS, as reported by Kauna, Magorzata et al. 
[27]. According to Pourteymour FTF et al., the 
individual factors for the high prevalence of 
metabolic syndrome in PCOS include elevated 
triglyceride levels and decreased HDL levels [13]. 
According to a study by Aghade SM et al., the 
three most common elements of metabolic 
syndrome in women with PCOS were elevated 
triglycerides (42%), increased waist circumference 
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(75.33%), and decreased HDL (84.67%) [24]. The 
findings of the current investigation were consistent 
with those of earlier studies, which found that 
elevated levels of TGL and total cholesterol are 
essential elements of the metabolic syndrome.  

The current study included a smaller participant 
pool and a shorter study period. It was necessary to 
conduct more long-term outcome analyses with a 
sizable sample size to determine the relationship 
between metabolic syndrome and PCOS in 
females. 

Conclusion 

One in four patients who visit a gynaecologist have 
PCOS, which is a common illness affecting women 
of reproductive age. The current study emphasises 
the importance of complete metabolic syndrome 
screening in PCOS-affected patients.  

The results of present study showed in women with 
PCOS who were in the reproductive age range, the 
prevalence of metabolic syndrome was 41.93%. 
Women over 26 years who have a large waist 
circumference and BMI over 26 kg/m2 are more 
likely to develop metabolic syndrome. In women 
with PCOS, the prevalence of metabolic syndrome 
can be decreased with dietary and lifestyle changes, 
exercise, and suitable medication.  
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