
Obesity and Insulin Resistance Among
Infertile Women With Polycystic Ovarian

Syndrome

INTRODUCTION:
Polycystic ovarian syndrome was first described by
Stein and Leventhal in 1935 in women with oligo-
anovulation, obesity, hirsuitism and enlarged
polycyst ic ovaries.1  The cause of PCOS is
multifactorial and complex. The disease has genetic
basis that is affected by environmental factors.
Hyperandrogen ism,  ovu la to ry  dys func t ion
(manifesting as a menstrual disturbance), insulin
resistance, obesity, luteinizing hormone (LH)
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hypersecretion, metabolic syndrome, and polycystic
ovarian morphology are common characteristics
found in women with PCOS, yet not all women with
PCOS manifest  each of  these condi t ions. 2

PCOS is defined by different criteria. National Institute
of Health (NIH, 1991) defines PCOS as the condition
hav ing ;  ( 1 )  hype rand rogen i sm and  /  o r
hyperandrogenemia (2) oligo-anovulation and (3)
exclusion of related disorders.3 Rotterdam criteria
defines PCOS after excluding other relevant problems
by two of three characteristics; (1) oligo-anovulation
(2) clinical and or biochemical evidence of excess
androgen production (3) polycystic ovaries on
ultrasound.3,4

Obesity is an important risk factor for PCOS.
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Baqai Institute of Reproduction & Developmental Sciences (BIRDS), from July 2012 to
June 2013.

All manifestations of PCOS were more frequent and severe in obese patients.

Women who had PCOS were selected on the basis of Rotterdam criteria between the ages
of 16 to 40 years. Detailed history, physical examination, transvaginal ultrasound and
hormone profile were done. Women who had other endocrinological problems like thyroid
disorder, hyperprolactinemia, diabetes mellitus, Cushing syndrome and androgens producing
tumours were excluded from the study.

To find out the frequency of obesity and insulin resistance among infertile women with
polycystic ovarian syndrome (PCOS).

A total of 318 (35.49%) infertile women were diagnosed as PCOS out of 896 women who
visited BIRDS during the study period. Majority (n=178 - 55.97%) of the women were
between 21-30 years of age. Oligomenorrhea was the commonest menstrual irregularity
found in 203 (63.83%) women. Mild hirsutism was noted in 204 (64.15%) women. On
transvaginal scan PCO were observed in 298 (93.71%) women. Class I obesity was
observed in 64 (20.12%), while 8.49% (n=27) had class II obesity. Class III obesity was
found in 2(0.62%) women only. The number of overweight women was 132(41.50%). High
LH/FSH ratio was found in 185 (58.17%) women.  Insulin resistance was observed in
201(63.20%) women.
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Literature review shows that 30-70% of PCOS
females are obese, though disease  is  also seen
in  women  of normal weight but with  less
frequency.5-7 About 40% of females with PCOS have
insulin resistance which increases up to 70% in
presence of obesity.6 Anovulation in PCOS leads to
unopposed estrogen secretion which is a risk factor
for endometrial hyperplasia and carcinoma. Detection
of insulin resistance in PCOS may assist in planning
optimal treatment for anovulatory infertility and
hyperandrogenemia.8 Obesity is strongly associated
with PCOS, but it is not always necessary for its
development. The present research is focused to
find out the frequency of obesity and insulin
resistance among infertile women with PCOS.

METHODOLOGY:
This descriptive case study included a total 318
infertile women between the ages of 16-40 years
who were selected from the outpatient department
of Baqai Institute of Reproduction & Developmental
Sciences over a period of one year from July 2012
to June 2013. The PCOS was diagnosed on the
basis of Rotterdam criteria. All women who had
other endocrinological problems were excluded.

Detailed history and physical examination were
carried out. Variables noted were current age, age
of menarche, age of onset of menstrual irregularity
and infertility, clinical features of hyperandrogenism
(hirsuitism, acne) etc. Secondary amenorrhoea was
defined as cessation of menstruation for six months
in reproductive age group which was not due to
pregnancy. Oligomenorrhoea meant menses at
intervals of more than 35 days.9

Obesity was defined using World Health Organization
(WHO) and National Institute of Health (NIH) criteria;
underweight as body mass index (BMI) < 18.5,
normal weight as BMI between 18.5-24.9, overweight
as BMI between 25-29.9 and obesity as a BMI of
30 or greater.10,11  Obesity was further divided into
class I (BMI 30-34.9), class II (BMI 35-39.9) and
class III (BMI > 40).  BMI was calculated using
formula;  BMI = Weight  (Kg)  /  Height (m) 2

Hirsuitism which is excessive hair growth with male
pattern of distribution in a female was graded using
index of Ferriman and Gallwey(IFG) which scores
presence of hairs on 11 body areas (upper lip, chin,
chest, upper and lower abdomen, thighs, upper and
lower back, arm, forearm, buttocks).12 A score of 4-
8 was considered as mild, 8-44 as moderate and >
44 the most severe.

Women were advised for fasting blood sugar, serum
prolactin and serum TSH levels to exclude other

endocrine disorders. Hormone profile included serum
fasting insulin level, day 2 or 3 serum LH /FSH
levels. Insulin up to 10 microIU / ml was considered
normal. Normal range of FSH in early follicular phase
of menstrual cycle was taken as 3.2 -10 mIU /ml
and for LH 1.2 -10 mIU/ml. Ratio of LH /FSH was
considered high if found >2:1. Ovaries were
evaluated by transvaginal ultrasound and defined
as polycystic if they had 10 or more follicles
measuring 2 – 10 mm in diameter per ovary with
increased density of the stroma.

RESULTS:
A total of 896 women visited BIRDS during study
period of whom 318 (35.49%) infertile women were
diagnosed as having PCOS.  Most (n=178,  55.97%)
of the women were between 21-30 years of age. A
total of 267 (83.96%) women had primary infertility.
Oligomenorrhea was the commonest menstrual
irregularity found in 203 (63.83%) women with PCOS.
Secondary amenorrhea was found in 18 (5.66%)
women.

Hirsutism was noted in 238 women. Mild hirsutism
was found in 204 (64.15%), while severe observed
in 6 (1.88%) women. Acne was found in 106
(33.33%) women. On transvaginal scan  PCO were
observed in 298 (93.71%) women. Class I obesity
was found in 64 (20.12%), while 27 (8.49%) had
class II Obesity. Class III Obesity was found only in
2 (0.62%) women. 132 (41.50%) women were
overweight. High LH/FSH ratio was found in 185
(58.17%) women. Insulin resistance was found in
201(63.20%) women.

DISCUSSION:
PCOS is a heterogeneous disorder and the
liberalized Rotterdam criteria may have expanded
the prevalence of this disease in the reproductive
age female population by as much as 50% according
to some estimates.13 In our study frequency of PCOS
was 35.49%. In present cohort most of the females
(55.97%) were in younger age group (21-30 years).
Another study showed the higher incidence (57.81%)
among the same age group.14

Major characteristic of PCOS is chronic anovulation,
which in our study was reflected by oligomenorrhea
in 63.83%. Other study showed oligomenorrhoea
as 79.68% and secondary amenorrhoea 20.13%.14

In Italian women population Crosignani and Nicolosi
also reported higher percentage of oligomenorrheic
PCOS women (54%).15

In our study hirsutism was found in 238 women
among those 64.15% had mi ld whi le only
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1.88% had severe hirsutism. In two large studies,
the prevalence of hirsuitism in PCOS varied from
56% in normal weight women to 70% among obese
women with PCOS.16 In Saudi females 46% versus
15% cases had hirsutism in obese and nonobese
females respectively.17

Diagnosis of PCOS does not always require
presence of PCO on ultrasound. In our study PCO
on transvaginal ultrasound were found in 93.71%
while Khan MI reports that 80-100% of women with
PCOS had polycystic ovaries.18 Ultrasound evidence
of PCO was found in 39 (60.93%) women in another
study.14

In our study 41.50% women were overweight and
20.12% were in class I obesity.  Joan et al review
revealed that Asians PCOS women had a lowest
prevalence of obesity whereas blacks and Hispanics
had the highest.19 The prevalence of overweight
and obesity varies between 40-70% in different
studies.8,20  High prevalence of overweight and
obesity was  found in Saudi females (68.8%).17

Multiple etiological factors for insulin resistance
have been suggested. It is also important to note
that not all women with insulin resistance develop
PCOS. In our study 63.20% women had insulin
levels greater than 10 mIU/ml indicating mild to
moderate insulin resistance which is similar to results
found in other studies. Wijeyarantne et al observed
that fasting insulin levels were higher in South Asian
PCOS women than in Caucasian PCOS women.21

Kayman et al reported that Mexican American
women with PCOS were significantly more insulin
resistant than their white counter parts.22 Raised LH
/ FSH ratio was found in 45.4% - 94% of women
with PCOS.23 In this study 58.17% women  had
LH/FSH ratio >2:1.

CONCLUSION:
There is a close relation between obesity, insulin
resistance and symptoms severity in women with
PCOS.
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