
INTRODUCTION

Polycystic ovarian syndrome (PCOS) is the
most common endocrine disease in women of
reproductive age and is estimated to affect 7-8 %
of the population1. Polycystic ovarian syndrome is
characterized by chronic anovulation and
hyperandrogenism. According to revised guidelines
of PCOS consensus workshop group, to be
diagnosed with PCOS, a woman must have 2 of
the following 3 manifestations; irregular or absent
ovulation, elevated levels of androgenic hormones
and/or enlarged ovaries containing at least 12
follicles each2. Poly cystic ovaries are defined as
those who found on ultrasound to contain 12 or more
follicles measuring 2 to 9 mm in diameter and / or
have an increased ovarian volume of 10 ml or
greater. Only one ovary fulfilling these criteria is
enough to meet the definition of poly cystic ovaries.
Prominent features of the syndrome include
hirsutism, menstrual dysfunction, infertility, elevated
androgen levels and insulin resistances. Women
with PCOS have a clustering of cardiovascular risk
factors, such as obesity, lipid abnormalities, impaired
glucose tolerance and hypertension3.

Reproductive function has been shown to
be sensitive to changes in the physical, psychosocial
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ABSTRACT

To determine the insulin resistance in PCOS women of rural and urban area, BMI, Fasting
glucose and Fasting insulin levels measured in 120 PCOS women (60 from rural and 60 from urban)
and 10 normal from rural and urban women were recruited for control. It was found that urban PCOS
women had mean BMI of  29±4.3 kg/m2 and rural PCOS women had mean BMI of  27±3.6 kg/m².The
insulin resistance of urban PCOS and rural PCOS women were 8.65±2.9 and 9.85±3.2 kg/m²
respectively. The Urban PCOS women had high BMI and low insulin resistance when compared with
the rural PCOS women.
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and chemical environments. Although reproductive
effectives of occupational exposure to hazardous
chemicals have been well documented in the
literature, the potential effects of chemical
containments at levels representative of
contemporary exposure in the general population
are much less certain4. Evidence for adverse effects
of exposure to environmental contaminants is more
conclusive among the lower animals than for
humans where considerable controversy remains.
In addition to potential reproductive hazards of
exposure to contaminants, there is also evidence
for adverse reproductive effects of the physical and
psychosocial environments5.

Insulin resistance is thought to be the
uniting pathogenic factor in the associations
between hypertension, glucose tolerance and
obesity6. To study the prevalence of insulin
resistance in the infertility PCOS women and the
effect of physical environment and environmental
contamination, a comparative study was done
among the infertility women residing in urban and
rural areas in and around the Coimbatore city.

MATERIAL AND METHODS

This was a prospective study done from
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June 2006 to December 2006 in the Infertility center
of Rao Hospital, Coimbatore, Tamilnadu. An
ultrasound scan was performed to find out the
presence of PCOS in infertile women who came
over to the infertility center of Rao Hospital,
Coimbatore.

120 infertile women diagnosed to have
PCOS by ultrasound scan, 50% of them from urban
area and 50% of them rural area were recruited for
the study. In these women, fasting blood sample
was drawn for detecting glucose and insulin levels.
Ten normal woman samples from each group were
assayed for fasting blood sugar, Insulin levels and
were used as controls. The mean age of PCOS
Women from Urban are was 27 years and control
group was 26.5 years. The mean age of PCOS
women form rural area was 29 years and the control
group was 28.

Height and weight of each woman
measured and the Body Mass Index (BMI) was
calculated by dividing their weight in kilogram by
the square meter of their height (kg/m²)7. The
women were divided into three BMI groups based
on ACOG criteria; normal BMI < 25 kg/ m2; over
weight 25-30 kg/m2; and obese > 30 kg/m2 . Fasting
plasma glucose was estimated by GOD – POD
method8. Insulin level was measured by Enzyme –
Linked Immunosorbant Assay (ELISA) according
to the procedure described by Anderson et al., 1993.

Statistical Analysis
All data were expressed as mean ± SD.

Comparison among continuous variables was done
by student “t” test. A “P Value <0.05 was considered
statistically significant.

RESULTS AND DISCUSSION

The association between hyperinsulinemia
and PCO was first noted by Scarpitta and Sinagra
(2000)9, who found a significant positive correlation
between insulin among PCOS women. Obesity and
insulin resistance are frequently encounted features
PCOS.The present study was aimed to determine
the correlation between age, obesity, fasting blood
sugar and fasting insulin levels and the results are
debited in tables 1, 2 and 3. Fig. 1 debits ultra-
sonographic image of normal and poly cystic ovary

The relationship among obesity, fasting blood sugar
and  hyperinsulinemia, in 60 PCOS women from
urban area, we found that  20 had normal BMI, 24
with high and 16 were obese. Among 60 PCOS
women from rural area 30 had normal BMI, 16 with
high BMI and 14 were obese. The average value of
fasting blood sugar for urban and rural  women with
PCOS was 90.9 mg/dl and 85.7 mg/dl and for the
normal groups it was 86 and 81mg/dl to the rural
and urban areas respectively.

Insulin resistance (Fasting blood sugar /
Fasting Insulin ratio) was calculated and found to
be 8.65 and  15.9 in PCOS of the normal women.
The Insulin resistance in rural PCOS women was
9.85 and for normal woman it was 18.

This study was attempted mainly to
understand  the interrelationship between insulin
resistance and BMI  and the prevalence’s of PCOS
in urban and rural women. We found a significant
increase in BMI in urban area women when
compared to rural area women. That might be due
to mechanization of jobs and transportation,
availability of processed and fast foods, dependence
on television for leisure, less physically active
lifestyles and consuming more “energy-dense,
nutrient- poor” diets10. These changes have been
an impact on dietary practices and the levels of
physical- activity, which causes obesity. Obesity has
serious long- term consequences. It can contribute
to many problems in women’s reproductive system
like prolonged or heavy periods, menstrual pain,
delayed ovulation, mid cycle spotting, short luteal
phase, premenstrual spotting, infer tility,
amenorrhea, fibroids, tumors of uterus, breast
cancer, endometrial cancer, ovarian cancer, uterine
prolapse etc¹¹.

In a recent study among women in
northern Indian by Agrwal and Mishra (2004)12, it
was found that urban residence significantly
increase the risk of obesity. The transition from a
rural to an urban life styles is associated with
increased levels of obesity, which has been linked
with dramatic changes in lifestyles. Urban residence
and higher income were associated with  higher fat
intake, and lower physical activity level compared
to rural residence13. Further the growing popularity
of taking fast food is strongly associated with higher
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Table 3: Insulin Resistance in Rural area women (n=60 )

S. BMI  Group No.of Fasting blood Fasting insulin Fasting blood
No. patients sugar mg/dl miu/ml sugar/ insulin

(Mean ± SD) (Mean ± SD) ratio (Mean ± SD)

1. Normal (< 25kg/m2) 30 72 ± 2.5** 5.4 ± 0.4 * 13.3 ± 1.2*
2. High (25-30kg/m2) 16 86 ± 3.3** 7.0 ± 0.8* 12.2 ± 1.0*
3. Obese (> 30 kg/m2) 14 99 ± 4.1** 15.3 ± 1.6* 6.4 ± 0.7*

Values are expressed by mean ± SD of no. of patients.
Means followed by a common superscript * are significant. Means followed by a common superscript ** are not significant.
Groups compared        :  BMI Vs Fasting blood sugar, BMI Vs Fasting Insulin, FBS/Insulin ratio.
Statistical comparison  : P < 0.05

Table 2: Insulin Resistance in Urban area women (n=60 )

S. BMI  Group No.of Fasting blood Fasting insulin Fasting blood
No. patients sugar mg/dl miu/ml sugar/ insulin

(Mean ± SD) (Mean ± SD) ratio (Mean ± SD)

1. Normal (< 25kg/m2) 20 77 ± 2.7** 6.3 ± 0.5 * 12.2 ± 0.9*
2. High (25-30kg/m2) 24 94 ± 3.6** 8.1 ± 0.6  * 11.6 ± 0.7*
3. Obese (> 30 kg/m2) 16 105 ± 4.5** 17.1 ± 1.5 * 6.1 ± 0.4 *

Values are expressed by mean ± SD of no. of patients.
Means followed by a common superscript * are significant. Means followed by a common superscript ** are not significant.
Groups compared        :  BMI Vs Fasting blood sugar, BMI Vs Fasting Insulin, FBS/Insulin ratio.
Statistical comparison : P < 0.05

Table 1: Comparison of Insulin Resistance with PCO and Normal women

Parameters Interfile women (urban) Infertile women (rural)

PCOS Normal PCOS Normal
(n = 60) (n = 10) (n = 60) (n = 10)

Age (years) 27 ±3.6** 26.5±4.0** 29±4.5** 28.1±3.2**
 BMI (kg/m2) 29.7± 4.3* 22.1±3.0* 27±3.6* 23.2±2.0*
Fasting  Glucose (mg/dl) 90. 9 ±9.0** 86±7.2** 85.7±6.3** 81± 6.9**
Fasting  Insulin(miu/ml) 10.5 ± 1.6* 5.4 ± 0.9* 8.7 ± 1.3* 4.5 ± 0.5*
Glucose/Insulin ratio 8.65 ±1.3* 15.9±1.8* 9.85 ± 1.4*  18.0± 1.9*

Values are expressed by mean ± SD of ‘ n’  no. of patients.
Means followed by a common superscript * are significant. Means followed by a common superscript ** are not significant.
Groups compared  :  BMI Vs Fasting blood sugar, BMI Vs Fasting Insulin and FBS/Insulin ratio.
                                    Age Vs Fasting blood sugar, Age Vs Fasting Insulin and FBS/Insulin ratio.
  Satistical comparison : P < 0.05

BMI brought about by globalization14.  It is well
documented that the correlation of insulin resistance
and the prevalence of PCOS in women. Further,
insulin resistance can be influenced by age and
obesity, which are also considered as an important

dependent causes of insulin resistance. High BMI
is not only associated with increased fasting blood
sugar and insulin resistance but also affect the
reproductive health of women, by forming PCOS.
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Normal Ovary Poly cystic Ovary

Fig. 1

CONCLUSION

Urban PCOS women had high BMI and
low insulin resistance than rural PCOS. We therefore
conclude that urban occupational exposures and

life style changes with less physical work might be
the reason for high BMI with low insulin resistance
and decreased fertility in urban women than rural
women.
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