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ABSTRACT
Background: Polycystic ovary syndrome is a common endocrinopathy in women of reproductive age with prevalence
of 6-10% which is characterized by hyper androgenic features and chronic oligo – anovulation and polycystic ovary
morphology. Most women with polycystic ovary syndrome are also characterized by metabolic abnormalities like
insulin resistance, hyperinsulinemia, dyslipidemia and abdominal obesity, these forming risk factors for metabolic
syndrome. The objective of the study was to compare the clinical, biochemical and hormonal profile of polycystic ovary
syndrome patients with and without metabolic syndrome.
Methods: A comparative cross- sectional study was undertaken on 79 PCOS women diagnosed with PCOS according
to Rotterdam criteria, in which the clinical data and hormonal profile of two groups of polycystic ovary syndrome
women with and without metabolic syndrome was compared.
Results: The mean age of 79 patients in this study group with and without metabolic syndrome was 26.17±3.18 and
25.57±3.41 years respectively. There were more patients from urban areas as compared to rural areas and maximum
patients. Significantly higher number of PCOS women with metabolic syndrome had hirsutism and acanthosis nigricans
than those without metabolic syndrome. Mean value of Waist circumference, systolic BP pressure, diastolic BP, S.
Triglyceride and fasting glucose were higher and HDL levels were lower in women with metabolic syndrome than those
without metabolic syndrome. Fasting insulin and HOMA-IR values were significantly higher in PCOS women with
metabolic syndrome in comparison to those without metabolic syndrome.
Conclusion: PCOS is not only is the most frequent cause of anovulation, but it is also associated with characteristic
metabolic disturbances that may have important implications for the long term health. Metabolic syndrome is a cluster
of endocrine disturbances, including insulin resistance, dyslipidemia, obesity, and hypertension. It is associated with a
two-fold increased risk of cardiovascular disease and a five-fold increased risk of type 2 diabetes. This illustrates the
importance of early detection of insulin resistance and metabolic syndrome with subsequent application of preventive
measures in women with polycystic ovary syndrome
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INTRODUCTION
Polycystic ovary syndrome is a common endocrinopathy
in women of reproductive age with prevalence of 6-10%
which is characterized by hyper androgenic features and
chronic oligo - anovulation and polycystic ovary
morphology.1-3 The criteria currently used for diagnosis of

PCOS are those established by the Rotterdam consensus
which defines the disease as the presence of two of the
three following criteria:- Oligomenorrhoea and/or
anovulation, clinical and/or biochemical signs of
hyperandrogenism and polycystic ovaries on ultrasound
(presence of 12 or more follicles measuring 2-9 mm in
diameter or with a total volume more than 10 cm3 in at
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least one ovary). Most women with polycystic ovary
syndrome are also characterized by metabolic
abnormalities like insulin resistance, hyperinsulinemia,
dyslipidemia and abdominal obesity, these forming risk
factors for metabolic syndrome.5

gallwey score. In Ferriman- gallwey score, nine body areas
are assessed and scored from 0-4. Increasing score
correspond to greater density within a given area. Score
>/= 8 is used to define hirsutism.
Sample collection and estimation

Metabolic syndrome (syndrome X) is a cluster of
metabolic disorders that confer increased risk of
cardiovascular disease and diabetes mellitus. Thus
metabolic syndrome is a major challenge to health care
system. Women with polycystic ovary syndrome are at
greater risk because they are exposed to risk factors at
young age.6 Metabolic syndrome is assessed using NCEP
ATP III criteria, if three or more of the following are
satisfied:7
Waist circumference ≥80 cm (in Asian women).
Triglyceride 150 mg/dl. Systolic BP ≥130 mmHg,
Diastolic BP ≥85 mmHg. HDL ≤50 mg/dl. Fasting glucose
≥100 mg/dl.
In present study, our aim is to compare clinical,
biochemical and hormonal profile of PCOS women with
and without metabolic syndrome so that we could evaluate
metabolic syndrome in PCOS women at the earliest.
METHODS
This comparative cross-sectional study was conducted in
the Department of obstetrics and gynaecology in SMS
medical college, Jaipur between May 2019 to May 2020
with approval from the institute's ethics committee.
The study was carried out on 79 patients diagnosed with
PCOS, according to the criteria of Rotterdam
ESHRE/ASRM PCOS group's revised 2003 criteria.
Individuals with specific disorders, such as adult- onset
congenital adrenal hyperplasia, hyperprolactinemia, and
androgen secreting neoplasia were excluded from the
study. Patients taking medications example- steroids, oral
contraceptives, metformin, or thiazide diuretics before
starting the study were excluded.
All anthropometric measurements were done following
standard protocol and calibrated instruments. Waist
circumference was measured in centimetres on bare skin
at the narrowest indentation between the 10th rib and the
iliac crest at mid- respiration, in standing position and hip
circumference was measured at the utmost circumference
with undergarment .Height was measured without
footwear against a well - fixed tape. Weight was measured
in light clothing without footwear on a platform weighing
scale. The Body mass index (BMI) was calculated as body
weight (in kg) divided by square of height (in metre).
Blood pressure was recorded by a mercury
sphygmomanometer twice after the subject was resting in
a sitting position for 5 minutes, in left arm with appropriate
size cuff by auscultatory method. The average of the two
measurements was taken as the subject's blood pressure.
Hirsutism was assessed using Modified Ferriman –

After an overnight fast of at least 8 hrs, a venous blood
sample was obtained from each subject and following
investigations were done : fasting glucose estimation,
ELISA for insulin level estimation (in micro U/ml), S.
Testosterone, TSH (to rule out hypothyroidism), prolactin
and lipid profile (S. cholesterol, triglyceride, HDL
cholesterol levels) using enzymatic colorimetric
technique. Insulin resistance was assessed using the
Homeostatic model assessment -Insulin resistance
(HOMA-IR) formula.
𝑢𝑈
)
𝑚𝐿
𝑚𝑔
× 𝑓𝑎𝑠𝑡𝑖𝑛𝑔𝑔𝑙𝑢𝑐𝑜𝑠𝑒 ( ) ÷ 405
𝑑𝐿

𝐻𝑂𝑀𝐴 − 𝐼𝑅 = 𝑓𝑎𝑠𝑡𝑖𝑛𝑔 𝑖𝑛𝑠𝑢𝑙𝑖𝑛 (

Insulin resistance was defined by HOMA-IR value ≥2.5.
Abdominal / transvaginal sonography was performed in
early follicular phase in radiology department of SMS
hospital, Jaipur. Polycystic ovary was defined as≥12
follicles per ovary that are 2-9 mm in diameter and/ or
ovarian volume >10 cm3.
Metabolic syndrome was assessed using NCEP ATP III
criteria, if three or more of the following are satisfied:7
Waist circumference≥80 cm (in Asian women).
Triglyceride 150 mg/dl. Systolic BP ≥130 mmHg,
Diastolic BP≥85 mmHg. HDL≤50 mg/dl. Fasting
glucose≥100 mg/dl.
Statistical analysis
Continuous variables were summarized as mean and
standard deviation while nominal/categorical variables
were expressed as percentages. Unpaired t-test was used
for analysis of continuous variables while chi-square test
and Fischer Exact test were used for nominal/categorical
variable. Sensitivity, specificity PPV and NPV were
calculated using standard formulae. p-value <0.05 was
taken as significant. Medcalc 16.4 version software was
used for all statistical calculations.
RESULTS
The mean age of 79 PCOS women with and without
metabolic syndrome was 26.17±3.18 and 25.57±3.41 years
respectively .There were more patients from urban areas as
compared to rural areas ,60.87% PCOS women without
metabolic syndrome and 54.55% women with metabolic
syndrome belonged to urban areas (Table 1).
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Maximum patients were null gravida in both the groups.
Among PCOS women without metabolic syndrome, 65%
women have irregular cycles and 64% PCOS women with
metabolic syndrome have irregular cycle frequency.
Significantly higher number of PCOS women with
metabolic syndrome had hirsutism (41.3% versus 81.8%)
and acanthosis nigricans (19.6% versus 51.5%) than those
without metabolic syndrome. (Table 2). Mean value of
waist circumference (91.388.30 versus 78.354.36),

systolic
blood
pressure
(122.0611.99
versus
114.359.10),diastolic blood pressure (79.858.88 versus
74.359.10), S. Triglyceride (1.5470.536 versus
1.0780.273) , and fasting glucose (98.2513.94 versus
84.379.07) was higher in PCOS women with metabolic
syndrome in comparison to those without metabolic
syndrome and HDL levels were lower in women with
metabolic syndrome than those without metabolic
syndrome (41.194.88 versus 43.856.43).

Table 1: Demographic factors in PCOS women with and without metabolic syndrome.
PCOS women without
metabolic syndrome (n=46)
Mean Age (in years)
Residence
Socioeconomic status

Religion

Rural
Urban
Class I
Class II
Class III
Class IV
Class V
Hindu
Muslim

25.57±3.41
39.1%
60.9%
0
47.83%
52.17%
0
0
91.3%
8.7%

PCOS women with
metabolic syndrome
(n=33)
26.17±3.18
45.5%
54.5%
3.03%
42.42%
54.55%
0
0
87.88 %
12.12%

p value
0.08
0.57
0.87
0.87
0.87
0.87
0.87
0.71
0.71

Table 2: Clinical Parameters in PCOS women with and without metabolic syndrome.

Menstrual history
Obstetrics
history

Regular
Irregular
Null gravida
Primigravida
Multigravida

Hirsutism
Acne
Acanthosis Nigricans

PCOS without metabolic
syndrome(n=46)
No.
%
16
34.78
30
65.22
26
56.52
10
21.74
10
21.74
19
41.3
14
30.4
9
19.6

PCOS with metabolic
syndrome (n=33)
No.
%
12
36.36
21
63.64
17
51.52
5
15.15
11
33.33
27
81.8
11
33.3
17
51.5

P value

0.88

0.47
<0.001
0.78
<0.001

Table 3: Comparison of determinants of metabolic syndrome in PCOS women with and without metabolic
syndrome.

Waist circumference (cm)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Triglyceride (mmol /L)
HDL (mg /dl)
Fasting glucose (mg/ dl )

PCOS
Without MetS (n=46)
78.35±4.36
114.35±9.10
74.35±9.10
1.078±0.273
43.85±6.43
84.37±9.07

PCOS
with MetS (n=33)
91.38±8.30
122.06±11.99
79.85±8.88
1.547±0.536
41.19±4.88
98.25±13.94

P value
<0.001
<0.01
<0.01
<0.001
0.04
<0.001

Table 4: Comparison of markers of insulin resistance in PCOS women with and without metabolic syndrome.

Fasting Insulin
HOMA-IR

PCOS Without Metabolic
Syndrome (n=46)
15.17 ± 10.21
1.92 ± 0.88

PCOS With Metabolic
Syndrome (n=33)
20.38 ± 8.68
6.47 ± 1.88
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There was significant difference in systolic and diastolic
blood pressure, waist circumference, triglyceride, HDL
and fasting plasma glucose between PCOS women with
and without metabolic syndrome (p value < .05) (Table 3).
Fasting insulin (20.38±8.68 versus 15.17±10.21) and
HOMA-IR values (6.47±1.88 versus 1.92±0.88) were
significantly higher in PCOS women with metabolic
syndrome in comparison to those without metabolic
syndrome (Table 4).
DISCUSSION
Polycystic ovary syndrome is a common endocrinopathy
in women of reproductive age with prevalence of 6-10%,
which is characterized by hyper androgenic features and
chronic oligo – anovulation and polycystic ovary
morphology.1-3 This study was undertaken to study the
broad range of clinical, biochemical and hormonal features
associated with this syndrome.
As PCOS is proposed to be more prevalent in younger age
group than older women due to physiological decline in
follicular cohort leading to a normalized ovarian
ultrasonographic appearance with advancing age. In our
study, maximum patients in both groups were aged
between 21- 30 years. Mean age of PCOS women without
metabolic syndrome was 25.573.41 years whereas mean
age of PCOS women with metabolic syndrome was
26.173.18 years. There was no statistically significant
difference in age in both the groups (p value 0.08). These
results were almost similar to study done by Varghese et
al (2015) in which no association was found between age
distribution of PCOS cases with development of metabolic
syndrome ( p value- 0.12).8 According to the study
conducted by Xiang et al (2013), women with and without
metabolic syndrome (25.25.1 versus 24.64.6) were both
similar in age (p value 0.478).9
In our study, more women in both groups belonged to
urban areas, 60.87% PCOS women without metabolic
syndrome and 54.55% women with metabolic syndrome
belonged to urban areas. The less percentage of rural
patients may be due to difference in catchment area of
hospital or due to lack of awareness. High incidence of
PCOS cases in urban areas could also be attributed to
sedentary lifestyle and food habits acting as risk factors of
PCOS. Among PCOS women without metabolic
syndrome 91.30% belonged to Hindu religion 8.70%
belonged to Muslim religion. Among PCOS women with
metabolic syndrome, 87.88% belonged to Hindu religion
and 12.12% belonged to Muslim religion. There was no
statistically significant difference between both the groups
on the basis of religion. This reflects the demographic
characteristics in the catchment area of the hospital.
According
to
kuppuswamy’s
socio-economic
classification, maximum number of women in both groups
belonged to Class-II (upper-middle class) and Class-III
(lower-middleclass) and 1 PCOS women with metabolic

syndrome belonged to Class-I (upper class). There were no
patients from Class-IV and Class-V. In PCOS women
without metabolic syndrome, 65.22% women had irregular
cycles and 34.78% had regular cycles and 63.64% PCOS
women with metabolic syndrome had irregular cycle
frequency and 36.36% PCOS women had regular
menstrual cycles. There was no statistically significant
difference between both groups. These results were similar
to study conducted by Christodoulopoulou et al (2016) in
which there was no significant difference between the
hormonal and metabolic profile of PCOS women with and
without menstrual cycle abnormalities. maximum numbers
of patients were null gravida in both the groups. There was
no statistically significant difference in both the groups on
the basis of obstetric history.10
Significantly higher number of PCOS women had
hirsutism (41.3% versus 81.8%) and acanthosis nigricans
(19.6% versus 51.5%) in those with metabolic syndrome
than in whom metabolic syndrome was not present. This
was similar to study conducted Mandrelle et al (2012) in
which hirsutism (42.22% versus 20%) and acanthosis
nigricans (28.8% versus 8%) were seen more in PCOS
women with metabolic syndrome as compared to those
without metabolic syndrome. Acne was seen in 30.4%
PCOS women with metabolic syndrome compared to
33.3% cases without metabolic syndrome. There was no
statistically significant difference between both the
groups. Mean value of waist circumference (91.388.30
versus 78.354.36), systolic blood pressure (122.0611.99
versus 114.359.10), diastolic blood pressure (79.858.88
versus 74.359.10) , S. Triglyceride (1.5470.536 versus
1.0780.273), and fasting glucose (98.2513.94 versus
84.379.07) was higher in PCOS women with metabolic
syndrome in comparison to those without metabolic
syndrome and HDL levels were lower in women with
metabolic syndrome than those without metabolic
syndrome (41.194.88 versus 43.856.43) . There was
significant difference in systolic and diastolic blood
pressure, waist circumference, triglyceride, HDL and
fasting plasma glucose between PCOS women with and
without metabolic syndrome (p value <0.05).This was
similar to study conducted by Xiang et al (2013) in which,
PCOS women with metabolic syndrome had significantly
increased BMI, WC, SBP, DBP, fasting blood glucose and
triglyceride compared to those without metabolic
syndrome (p value <0.001) and HDL cholesterol levels
were significantly lower in women with metabolic
syndrome.9
Fasting insulin (20.38±8.68 verus
15.17±10.21) and HOMA-IR values (6.47±1.88 versus
1.92±0.88) were significantly higher in PCOS women with
metabolic syndrome in comparison to those without
metabolic syndrome.
CONCLUSION
PCOS is not only is the most frequent cause of
anovulation, but it is also associated with characteristic
metabolic disturbances that may have important
implications for the long term health. Metabolic syndrome
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is a cluster of endocrine disturbances, including insulin
resistance, dyslipidemia, obesity, and hypertension. It is
associated with a two-fold increased risk of cardiovascular
disease and a five-fold increased risk of type 2 diabetes.
This illustrates the importance of early detection of insulin
resistance and metabolic syndrome with subsequent
application of preventive measures in women with
polycystic ovary syndrome.
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