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ABSTRACT 

BACKGROUND  

PCOS is a most common metabolic endocrine disorder affecting women of reproductive age group. Prevalence of obesity and 

overweight is observed more in patients with PCOS. The exact cause of PCOS remains unknown till now. Insulin resistance is 

considered to be a prime factor in the pathogenesis of PCOS. Insulin resistance may present in PCOS independent of obesity. Our 

study is aimed to investigate the role of adiposity with insulin resistance in patients with PCOS by evaluating the insulin resistance 

index in obese and non-obese PCOS patients. 

 

MATERIALS AND METHODS  

100 women with PCOS diagnosed as per Rotterdam’s criteria of age 20-30 years were selected as study subjects for this cross-

sectional study. They were divided into 2 groups as obese and non-obese PCOS based on BMI. Fasting insulin, fasting glucose and 

fasting total cholesterol were measured. HOMA-IR was calculated with these values. Statistical analysis was done using student ‘t’ 

test SPSS version 17. 

 

RESULTS  

Fasting blood sugar differed significantly and highly significant difference was obtained in fasting insulin and HOMA-IR values among 

the study groups. 

 

CONCLUSION  

Although, high HOMA-IR values (> 2.5) were observed in both obese and non-obese PCOS groups, significantly higher values were 

obtained in obese PCOS group. Body adiposity aggravates insulin resistance in PCOS patients. 
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BACKGROUND 

PCOS is a highly prevalent metabolic endocrinopathy affecting 

women belonging to reproductive age group.(1) The exact 

aetiology of PCOS remains unknown. It affects 2.2 - 26% of 

Indian females.(2) Patients with PCOS are presenting clinically 

with symptoms related to anovulation, menstrual cycle 

disturbances, hyperandrogenism.(3) Most of the patients with 

PCOS are also overweight (BMI > 25 kg/m2) or obese (BMI > 

30 kg/m2). In addition to these manifestations, they have 

features of abnormal glucose metabolism.(4) Recently, 

hyperinsulinaemia, insulin resistance is found to be important 

factor in the pathogenesis of PCOS.(5) Insulin resistance is 

thought to be predominant factor in the association between 

glucose intolerance, obesity, lipid abnormalities, hypertension 

and coronary artery disease.(6) Insulin resistance may present 

in PCOS independent of obesity.(7) Insulin resistance 

accentuated by obesity results in marked exacerbation of all 

the features of PCOS.(5)  
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Therefore, the present study is aimed to measure the 

insulin resistance index in obese and non-obese PCOS patients 

and study the relationship of adiposity with insulin resistance 

in PCOS patients. 

 

MATERIALS AND METHODS 

This cross-sectional study was performed from June 2015 to 

December 2015 in Chengalpattu Medical College Hospital after 

obtaining the permission from Institutional Ethics Committee; 

100 females in the age group 20 - 30 years diagnosed as PCOS 

with Rotterdam’s criteria were participated in this study after 

taking their informed consent.(8) They were divided into two 

groups based on BMI. Patients with BMI < 25 kg/m2 were 

included in non-obese PCOS and patients with BMI > 25 kg/m2 

were included in obese PCOS group.(9) 

 

Inclusion Criteria 

100 patients diagnosed as PCOS with Rotterdam’s criteria of 

the age between 20 - 30 years were considered to be study 

subjects for this study. 

 

Exclusion Criteria 

PCOS patients with confounding factors, which influence the 

insulin resistance like pregnancy, breast feeding, Diabetes 

mellitus, Hormone therapy and with Endocrine disorders like 

congenital adrenal hyperplasia, hypothyroidism, etc. were 

excluded from the study. 
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Body mass index was calculated from the anthropometric 

data of study subjects using the formula: BMI = weight in 

kg/height in metre.2 Under aseptic precautions, 5 mL blood 

was collected from the study subjects after 10 hrs. of fasting. 

Fasting plasma glucose was measured by glucose oxidase-

peroxidase method. Fasting serum insulin levels was 

estimated using Chemiluminescent immunometric assay. 

Serum cholesterol was also measured using CHOD PAP 

method. HOMA-IR (Homeostatic model assessment Insulin 

resistance) is a new method to quantify the insulin resistance 

and given by,(10) 

 

HOMA-IR = Fasting glucose X Fasting Insulin  

405 

 

The statistical analysis of the data was done using the 

Statistical Package for Social Sciences software version 17. 

 

RESULTS 

The mean and standard deviation of the variables were 

measured for both the groups. Independent student ‘t’ test was 

applied as test of significance at 95% confidence interval. P 

value < 0.05 is considered as significant. The results were 

given in Table I and II. 

 

Variable 
Non-Obese 

PCOS 
(mean ± SD) 

Obese  
PCOS 

(mean ± SD) 

P 
Value 

Age (years) 20.92±1.16 21.3±1.75 0.2 

BMI  
(kg/m2) 

22.4±1.35 27.8±0.83 
< 

0.001** 

Serum 
Cholesterol  

(mg/dL) 
173.52±17.16 207.72±15.14 

< 
0.001** 

Table 1. Comparison of Age, BMI, Serum Cholesterol 
between Obese and Non-Obese PCOS 

 

P <0.05: significant; P < 0.001** : Highly significant. 
 

Table I–shows the comparison of age, BMI and serum 

cholesterol values between obese and non-obese PCOS. There 

was no significant difference in age among the study groups. 

Both BMI and serum cholesterol values differed significantly 

between the study subjects. 

 

Variable 
Non-Obese 

PCOS 
(mean ± SD) 

Obese  
PCOS 

(mean ± SD) 
P Value 

Fasting 
Blood Sugar 

(mg/dL) 
78.36±4.77 80.96±6.4 0.02 

Fasting 
Insulin 

(μIU/mL) 
23.4±4.65 26.22±2.92 < 0.001** 

HOMA - IR 4.52±0.92 5.37±0.7 < 0.001** 
Table 2. Comparison of Fasting Blood Sugar, Fasting 

Insulin, HOMA-IR Values 
 

P <0.05: significant; P < 0.001** : Highly significant. 

 

Table II – shows the comparison of fasting blood sugar, 

fasting insulin and HOMA-IR values. There was significant 

difference seen with fasting blood sugar values. Highly 

significant difference was observed with fasting insulin and 

HOMA-IR values. 

DISCUSSION 

PCOS is one of the most frequent metabolic endocrine disorder 

characterised by menstrual irregularities, biochemical and 

clinical hyperandrogenism. Abnormal glucose metabolism, 

hyperinsulinaemia and insulin resistance are considered to be 

closely linked with PCOS that correlates with increased 

cardiovascular risk in PCOS independent of obesity.(11) 

Prevalence of obesity and overweight is higher in PCOS 

patients.(12) Interplay of abnormal glucose metabolism and 

body adiposity exacerbates the clinical course of PCOS.(13) 

Hence, this study was performed to establish the influence of 

body adiposity on glucose metabolism and insulin resistance 

in PCOS patients, which may throw a light in novel therapeutic 

approach in PCOS.  

Various pathogenic mechanism have been proposed for 

this heterogeneous disorder PCOS. Recent theories have 

focused on a major role of insulin resistance, 

hyperinsulinaemia and altered lipid profile in the 

pathogenesis of PCOS.(5,14) 

Overweight and obesity is observed in many women with 

PCOS. Severe hyperandrogenism and its associated clinical 

features like hirsutism, menstrual irregularity (anovulation) 

have been reported in patients with PCOS. Insulin resistance is 

said to be the predominant coupling factor in the association 

between hypertension, glucose intolerance, obesity, lipid 

abnormalities and CAD.(14,5) 

Insulin resistance in PCOS is described by reduced 

sensitivity to insulin in peripheral tissues, especially muscle 

and adipose tissue but not in liver. Hyperinsulinaemia in PCOS 

reflects the hypersecretion of insulin alone rather than of pro-

insulin and its split products.(15) Defect in insulin-induced 

inhibition of lipolysis is also seen in PCOS patients.(16) Obesity 

and insulin resistance go hand in hand. HOMA-IR is one of the 

reliable method in assessing the insulin resistance. 

In our study, there was significant difference observed in 

fasting glucose values between obese and non-obese PCOS 

patients with a P value of 0.02. Similar results were also found 

in MI Mahmoud et al, Kaviprasanna et al and Agarwal N et 

al.(5,17,18) Even though blood sugar values are within normal 

limits, they are relatively high in obese PCOS group. The onset 

of absolute glucose intolerance is seen at age between 30 - 40 

years.(19) The mean age of both study group in our study is very 

much less that supports the normal glucose values obtained in 

this study. 

High fasting insulin values are obtained for both obese and 

non-obese PCOS patients, which differed with a P value of < 

0.001. These values were in accordance with Sudha et al, MI 

Mahmoud et al, Kaviprasanna et al and Agarwal N et al.(5,17,18,20) 

It was proved that occurrence of hyperinsulinaemia in PCOS is 

independent to the presence of obesity.(21) In spite of it, more 

than 20% of obese PCOS patients have increased blood sugar 

values and fasting insulin values than normal population. 

Highly significant difference was observed with a P value 

of <0.001 in insulin resistance index (HOMA-IR) values 

between obese and non-obese PCOS. Similar values are also 

seen in Sudha et al, MI Mahmoud et al, Kaviprasanna et al and 

Agarwal N et al.(5,17,18,20) Higher HOMA-IR values in obese PCOS 

patients states that adiposity plays a role not only in the 

development of PCOS, but also in the maintenance of clinical 

features of PCOS. Thus, body adiposity strongly influences the 

severity of its clinical, metabolic and endocrine features in 

patients with PCOS. 
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Body adiposity strongly accentuates the reproductive, 

clinical and metabolic changes associated with PCOS.(22) 

Insulin resistance play a role in the development of 

dyslipidaemia in PCOS patients. Hyperinsulinaemia and 

insulin resistance shows direct relation with cardiovascular 

risk factor in PCOS. Therefore, it is recommended that 

appropriate screening and management of insulin resistance 

and dyslipidaemia might prevent cardiovascular risk and 

metabolic morbidity in PCOS patients. 
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