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INTRODUCTION 

Polycystic ovarian syndrome (PCOS) is one of the most 

common endocrine disorders in women of reproductive 

age and the prevalence being 6 -10 % of women 

worldwide based on the National Institute of Health 

criteria and as high as 15% when the broader Rotterdam 

criteria are applied.
1
 In addition to abnormal morphology 

of the ovary, increased ovarian production of androgens 

and hyperinsulinemia is present in about 80% of obese 

women with PCOS and 50–70% of all women with 

PCOS.
2-5

 Insulin resistance is thought to be the central 

pathogenic factor for associations between PCOS and 

metabolic syndrome or syndrome 'X which comprises of 

hypertension, glucose intolerance, obesity, lipid 

abnormalities and coronary artery disease.
6,7

 So it seems 

not surprising that measuring lipid profile in PCOS 

patients is helpful for prediction of lipid abnormalities. 

But the challenge remains in the fact that most of the 

studies comparing lipid parameters in PCOS patients are 

biased by obesity which is frequently associated with 

PCOS. Occurrence of lipid abnormalities and its 

pathogenesis in PCOS especially in the lean sub group 

has remained controversial and need to be studied more. 
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ABSTRACT 

Background: Polycystic ovary syndrome (PCOS) is characterized by hyperinsulinemia, impaired glucose tolerance, 

obesity, hyperandrogenism and abnormal lipid profile. Most of the studies involving lipid profile in PCOS are 

confounded by the factor of obesity. Here in our study we have tried to compare lipid profile in PCOS cases and 

healthy controls excluding obesity as a confounding factor. 

Methods: This is a case control study done between January 2013 to january2014 in VSS MCH, Burla, Odisha, India. 

The cases(n=50) diagnosed as PCOS based on Rotterdam's criteria and 50 controls of equivalent age group and body 

mass index without any endocrinopathy and not on hormonal therapy were selected. Lipid profile was compared for 

both the groups. 

Results: The Mean level of total cholesterol in the study and control group is 202.12±40.18 mg/dl and 171.48±17.74 

mg/dl respectively and this is statistically highly significant (p value < 0.0001). Similarly the mean of triglyceride 

level in cases and controls is 162.38 ± 70.40 mg/dl and 131.46 ± 27.16 mg/dl respectively which is also statistically 

significant (p- value = 0.0046). In contrast to the above finding the change in mean level of HDL, LDL and VLDL is 

statistically not significant. So it’s found that the atherogenic lipid profile found in PCOS patients is independent of 

their age and body mass index. 

Conclusions: So we recommend that both lean as well as obese PCOS patients should be screened for lipid profile to 

prevent cardiac complications. 
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Based on the importance of lipid abnormalities and its 

association with cardiovascular disease in PCOS women, 

the aim of this study is to compare the serum level of 

various lipid parameters in women with and without 

polycystic ovarian syndrome (PCOS) independent of 

their age and body mass index (BMI). 

METHODS 

This study was conducted at Veer Surendra Sai Institute 

of Medical Sciences and Research, Burla, Odisha, India 

during January 2013 and January 2014. The type of the 

study is Case-control study. To calculate sample size we 

have considered confidence interval 95%, power of the 

study 80%, ratio of cases to controls =1, hypothetical 

proportion exposure of controls 40%, hypothetical 

proportion exposure of cases 70%, odds ratio 3.4 and 

sample size to be 46 each. The cases(n=50) were 

diagnosed as PCOS based on Rotterdam’s criteria and 50 

controls of equivalent age group and body mass index 

without any endocrine disorders and not on any hormonal 

therapy were selected. Lipid profile including total 

cholesterol (TC), high-density lipoprotein (HDL), low 

density lipoprotein (LDL), very low density lipoprotein 

(VLDL), triglyceride (TG) after 12 hour of overnight 

fasting were measured and compared for both the groups. 

Patients on hormonal therapy and those with type 1 and 

type 2 diabetes mellitus were not included for this study. 

Similarly patients with other endocrinopathies like 

thyroid dysfunction and hyperprolactinemia are also 

excluded from our study. The data was compiled and 

analysed using graph pad. 

RESULTS  

Table 1: Comparison of age among PCOS patients 

and controls. 

Age in 

total 

years 

PCOS cases 

( n=50 ) 

Control 

( n=50 ) 

n % n % 

18-20 12 24 10 20 

21-25 18 36 20 40 

26-30 12 24 10 20 

31-35 8 16 10 20 

Total 50 100 50 100 

Mean  age 

(year) 
24.80±4.76 25.84±4.50 

P value= 0.2643(NS) 

From Table 1 it’s clear that both groups are properly 

matched as far as age is concerned and there is no 

difference for age in both groups. As shown in Table 2 

the BMI is properly matched between cases and controls 

and statistically there is no significant difference. Table 3 

shows that the mean±sd of total cholesterol level in the 

study and control group is 202.12±40.18 mg/dl 

and171.48±17.74 mg/dl respectively and this is 

statistically highly significant (p-value <0.0001). 

Similarly the mean±sd of triglyceride level in cases and 

controls is 162.38±70.40 mg/dl and 131.46±27.16 mg/dl 

respectively which is also statistically significant (p- 

value = 0.0046). In contrast to the above finding though 

the mean LDL and VLDL level slightly higher in study 

group, this increase is statistically not significant. 

Similarly the slight decrease in mean HDL level in study 

group compared to the control is statistically not 

significant.  

Table 2: Distribution of cases according to BMI. 

 

BMI 

PCOS cases 

(n=50) 
Control (n=50) 

n % n % 

Underweight 

(BMI<18) 
3 6 2 4 

Normal body 

Weight 

(BMI18-25) 

15 30 18 36 

Overweight 

(BMI 25-30) 
15 30 15 30 

Obese 

(BMI>30) 
17 34 15 30 

Total 50 100 50 100 

Mean BMI 

P value = 

0.5298(NS) 

26.56±4.42 26.02±4.14 

 

Table 3: Lipid profile in PCOS. 

Lipid 

parameters 

PCOS 

(mean ± SD) 

Control 

(mean ± SD) 
P value 

Cholesterol 

(mg/dl) 
202.12±40.18 171.48±17.74 <0.0001 (S) 

Triglycerides 

(mg/dl) 

162.38 ± 

70.40 

131.46 ± 

27.16 
0.0046(S) 

LDL (mg/dl) 
124.44 ± 

29.38 

121.06± 

20.97 
0.5094(NS) 

HDL (mg/dl) 39.9±10.11 42.86±8.67 0.1193(NS) 

VLDL 

(mg/dl) 
24.34±8.578 23.62±7.55 0.6568(NS) 

 

Table 4: Comparison of lipid parameters among obese 

and non-obese PCOS patients. 

BMI 

Total 

cholesterol(mg/dl) 

mean±sd 

Triglyceride 

(mg/dl) 

mean±sd 

>25(N=32) 

Obese 

PCOS 

206.90±37.55 170.65±70.57 

<25(N=18) 

non-obese 

PCOS 

193.61±44.30 147.66±69.60 

P- value 0.2659 (NS) 0.2721(NS) 

In Table 4 we have tried to compare total cholesterol 

level and triglyceride level among obese and non-obese 
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PCOS patients. Interestingly we found that the difference 

is statistically not significant (p-value = 0.2659 and 

0.2721 for total cholesterol and triglyceride respectively) 

which further supports the results we have obtained 

previously that total cholesterol and triglyceride level 

rises in PCOS patients irrespective of BMI. 

DISCUSSION 

This study shows that the proportion of dyslipidemia in 

our population with PCOS was quite high. In our study 

78% of PCOS patients had at least one abnormal lipid 

parameter. The most common type of dyslipidemia in our 

study population was decreased HDL level (76%) which 

is also decreased in 68% cases of controls but the 

difference was not statistically significant. Next most 

common finding in our study was increase in total 

cholesterol (52%) and triglyceride levels (38%). 32% 

patients had elevated LDL using the cut-off of 130mg/dl 

and 12% had increase VLDL. Among these only the rise 

in serum levels of total cholesterol and triglyceride were 

statistically significant when compared to healthy adults. 

The level of triglyceride can be a contributory factor for 

adiposity in PCOS women.
8
 A higher mean TC/HDL 

cholesterol and LDL cholesterol/HDL cholesterol were 

observed in PCOS compared to controls in the study by 

Xiang SK et al.
9
 Gateva A et al showed that even after 

weight adjustment, the lipid abnormalities persisted.
10

 

The results of the study by Cristian-Ioan IUHAS et al 

showed that women with PCOS have altered lipid profile, 

with higher cholesterol levels (both total and LDL) and 

lower HDL cholesterol compared with healthy women.
11

 

The study by Amini L et al does not support the notion 

that PCOS affects serum lipid levels except in the term of 

TG in PCOS women with BMI >25.
12

 The present study 

confirms the presence of a more atherogenic lipid profile 

in women with PCOS. Taponen et al found that 

triglyceride accumulation leads to disease risk factors.
13 

It is well known that obesity influences lipid profile 

independently of the presence or absence of PCOS. We 

tried to compare lipid profile among PCOS patients and 

healthy controls excluding age and obesity as 

confounding factors. Also we have compared the serum 

levels of triglyceride and total cholesterol among lean 

PCOS and obese PCOS group in our study to confirm the 

findings. According to our study there are specific 

abnormal lipid parameters that got deranged independent 

of obesity i.e. total cholesterol and triglyceride and 

obesity may play a role in derangement of other lipid 

parameters such as decrease in HDL, increase in LDL. 

Another study by Valkenburg O et al showed higher 

serum levels of TG, TC, LDL-C, and Apo B in 

combination with lower levels of HDL-C and Apo A-I in 

obese PCOS cases when compared with obese controls.
14 

The only limitation of this study is less number of cases 

and controls. Also we agree with the fact that the results 

of such type of study would be better reflected in a nested 

cohort study than a case control study. So this study must 

be repeated in more number of lean PCOS cases and in a 

better study design to extract further evidences. 

CONCLUSION 

Though there are various study reports in the support and 

also against the recommendation of lipid profile in PCOS 

patients the fact that PCOS patients are more prone for 

atherogenic lipid profile and hence cardiovascular 

diseases is an established one. We found that the 

atherogenic lipid profile found in PCOS patients is 

independent of their age and body mass index. So we 

recommend that both lean as well as obese PCOS patients 

should be screened for lipid profile to prevent future 

cardiac complications.  
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