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INTRODUCTION 

Polycystic ovarian syndrome (PCOS) is one of the 

commonest endocrine disorders, affecting around 4-7% 

of women of reproductive-age worldwide and 4 to 11% 

in India.1,2 It is now recognized as a common, 

heterogeneous, heritable disorder affecting women 

throughout their lifetime. PCOS is characterized by 

hyperandrogenism, ovulatory dysfunction and polycystic 

ovaries. However, there is considerable inter-individual 

variation in presentation. PCOS is not only a reproductive 

endocrinopathy but also a metabolic disorder. 

PCOS is associated with hyperinsulinemia, glucose 

intolerance, obesity and altered lipid profile. Insulin 

resistance is thought to be the uniting pathogenic factor 

between hypertension, glucose intolerance, obesity, lipid 

abnormalities and coronary artery disease, which together 

constitutes metabolic syndrome or syndrome X.3 

Numerous studies worldwide have linked PCOS to 
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diabetes mellitus type 2, obesity, dyslipidaemia but no 

such study was found to have been done in the state of 

Tripura. 

Factors like ethnicity also contribute to variation in the 

association between metabolic derangements and PCOS 

in different population groups in different parts of the 

world. PCOS is no longer a rare gynaecological diagnosis 

but an endocrinopathy with multi-system sequelae. In this 

era of growing metabolic disturbances affecting the 

health of society, PCOS is an emerging area of utmost 

concern and therefore this study was undertaken. 

In this study, presence of metabolic abnormalities is 

compared between PCOS cases and controls. Purpose of 

present work is to find out association of metabolic 

syndrome with polycystic ovarian syndrome among 

women attending out-patient department of Obstetrics 

and Gynaecology at Agartala Government Medical 

College, Agartala, Tripura, a tertiary care government 

hospital catering to patients from every corner of this 

state in the North-eastern zone of India, with population 

of various ethnic groups. 

METHODS 

Study population: All the patients, aged 15-45 years who 

attended the gynecology OPD of Agartala Govt. Medical 

College Hospital, Tripura during the study period 

(January 2016 to June 2017). 

Inclusion criteria  

• Non-pregnant females between ages 15-45 years 

• Satisfying Rotterdam criteria, 2003 for PCOS.4 

Exclusion criteria 

• Abnormal prolactin level 

• Abnormal Thyroid level.  

Diagnosis of metabolic syndrome 

Metabolic syndrome was diagnosed using the Rotterdam 

European society human reproduction and 

embryology/American society reproductive medicine-

sponsored (ESHRE/ASRM) PCOS consensus workshop 

group criteria.4 

Presence of three of the following criteria confirmed the 

diagnosis 

• Female waist >35 inches (more than 88 cms) 

• Triglycerides >150 mg/dL 

• HDL <50 mg/dL 

• Blood pressure >130/85 mmHg 

• Fasting glucose: 110-126 mg/dL and/or two-hour 

glucose (75 gm OGTT): 140-199 mg/dL. 

Procedure 

Thorough history and physical examination were done 

after recruitment. Signs of clinical hyperandrogenism 

along with scoring of hirsutism were done using Ferriman 

Gallwey Score.5 Subjects then underwent 

ultrasonography for signs of polycystic ovaries.4  

Age matched controls were recruited accordingly. 

Controls were women with normal menstrual cycles, 

having no signs of clinical hyperandrogenism and no 

polycystic ovaries on ultrasonography. Socio economic 

status is being classified for both cases and controls on 

modified Kuppuswamy scale.6 

All subjects were then tested for pregnancy, abnormal 

thyroid and prolactin levels. Subjects having abnormal 

prolactin or thyroid levels, or positive pregnancy test 

were excluded from the study. 

All subjects were tested for metabolic abnormalities. 

Measurement of parameters of metabolic syndrome 

• Waist circumference was calculated between the 

highest point of iliac crest and costal margin 

• Blood pressure was measured from standard 

sphygmomanometer 

• Lipid levels was estimated by commercially 

available enzymatic in vitro assay kits and expressed 

as mg/dl 

• Blood Sugars (fasting and glucose tolerance) were 

measured by glucose oxidase-peroxidase method in 

the biochemistry department laboratory of study 

hospital. 

• All subjects (cases and controls) underwent 

Oral Glucose Tolerance Test (OGTT) 

• 2-hour glucose levels were measured after 75 

gm glucose intake.  

Statistical analysis 

Statistical testing was conducted with the statistical 

package version SPSS 17.0. Continuous variables are 

presented as mean±SD, and categorical variables are 

presented as absolute numbers and percentage. The 

comparison of normally distributed continuous variables 

between the groups was performed using Student’s t test. 

Nominal categorical data between the groups were 

compared using Chi-squared test or Fisher’s exact test as 

appropriate. An odds ratio with 95% CI was calculated as 

the ratio of the odds of the outcome in the patients using 

Logistic regression analysis. p<0.05 was considered 

statistically significant.  

RESULTS 

Ages of cases and controls were comparable. In the study 

the mean age of PCOS cases was 19.5 years and 66% of 



Batra I et al. Int J Reprod Contracept Obstet Gynecol. 2020 Jun;9(6):2452-2456 

International Journal of Reproduction, Contraception, Obstetrics and Gynecology                                     Volume 9 · Issue 6    Page 2454 

cases were under 20 years of age. None of the cases were 

aged more than 30 years. Maximum cases of PCOS 

(64%) identified belong to upper middle class on 

modified Kuppuswamy scale. Majority of the cases 

reported in the study had oligomenorhhea as their chief 

complaint. Of the 50 cases 42 had oligomenorrhea. 

Weight and BMI was significantly higher among PCOS 

cases than controls. 50% of PCOS cases were with 

weight >60 kgs (Table 1). 

Mean weight among cases was 63.30±10.24 kg. BMI was 

statistically different among cases and controls with an 

odds ratio of 1.179. (p=0.014) (Table 1). Mean waist was 

93.24±11.66 cm in cases to 85.10±8.23 was found to be 

statistically significantly different among cases and 

controls (p value <0.001). The odds of having PCOS if 

waist circumference is >88 cm was found to be 1.08 

times the control (Table 2). 

 

Table 1: BMI differences among cases and controls. 

  
Control Cases 

p value Odds ratio (95% CI) 
Mean±SD Min-Max Mean±SD Min-Max 

Height 153.60±5.04 145-165 154.46±5.83 142-164 0.428 1.030 (0.957-1.108) 

Weight 58.26±6.24 48-70 63.30±10.24 46-90 0.006 1.077 (1.021-1.136)  

BMI 24.72±2.70 20.9-32.8 26.52±3.99 19.1-37.9 0.014 1.179 (1.034-1.344) 

Table 2: Waist hip ratio differences among control and cases. 

  
Control Cases 

p value Odds ratio (95% CI) 
Mean±SD Min-Max Mean±SD Min-Max 

Waist  85.10±8.23 72-104 93.24±11.66 68-116 <0.001 1.084 (1.036-1.133) 

Hip 92.48±7.30 80-108 101.72±8.49 84-124 <0.001 1.150 (1.084-1.221)  

Waist-hip ratio 0.92±0.03 0.8-1.0 0.92±0.06 0.8-1.0 0.634 0.141 (0.000-450.19) 

Table 3: Lipid profile and OGTT among cases and controls. 

  
Control Cases 

p value Odds ratio (95% CI) 
Mean±SD Min-Max Mean±SD Min-Max 

Triglyceride levels 120.96±14.30 92-154 124.50±25.07 88-172 0.909 0.999 (0.980-1.018) 

HDL 35.14±4.13 29-43 41.74±7.39 25-65 <0.001 1.230 (1.120-1.352)  

Fasting blood glucose 79.12±10.77 65-104 92.28±14.24 68-139 <0.001 1.097 (1.051-1.145)  

Oral glucose 

tolerance test 
101.12±12.60 84-142 123.28±23.31 94-189 <0.001 1.084 (1.045-1.124)  

 

Table 4: Frequency of metabolic syndrome (MS). 

Metabolic 

syndrome 

Control Cases 
p value Odds ratio (95% CI) 

Frequency Percentage Frequency Percentage 

Yes 4 8% 17 34% 

0.003 5.92 (1.825 - 19.231) No 46 92% 33 66% 

Total 50 100% 50 100% 

Table 5: Independent predictors of PCOS using multivariate regression analysis. 

  B Standard error Significance Odds ratio of exposure (B) 
95% CI 

Lower Upper 

BMI -0.422 0.159 0.008 1.525 1.117 2.084 

Hip circumference 0.253 0.074 0.001 1.288 1.115 1.487 

OGTT 0.075 0.029 0.009 1.078 1.019 1.140 

 

Hip circumference was also statistically different but 

waist-hip ratio was not found to be different among cases 

and controls (p-value = 0.634) (Table 2). Clinical 

hyperandrogenism including hirsutism and other changes 
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like acne was found in 32 of 50 cases. Disturbing acne 

was found in 9 of the 32 cases with signs of clinical 

hyperandrogenism.  

Means of HDL, fasting blood glucose and oral glucose 

tolerance test were found to be statistically different 

among PCOS cases and controls (Table 3). 

In this study 17 of the 50 cases and 4 of the controls met 

the criteria for metabolic syndrome. Metabolic syndrome 

was statistically significantly associated with PCOS. The 

odds of having metabolic syndrome were found to be 

5.92 with a 95% confidence interval of 1.825-19.231 

(Table 4). 

Multivariate logistic regression analysis (step-wise 

method) showed that BMI, Hip circumference and Oral 

Glucose Tolerance Test (OGTT) were independent and 

significant predictors of polycystic ovarian syndrome. 

Table 5 shows odds-ratio for BMI as an independent 

predictor was 1.525 (95% C.I. 1.117-2.084), odds-ratio 

for Hip circumference as an independent predictor was 

1.288 (95% C.I. 1.115-1.487), odds-ratio for impaired 

oral glucose tolerance test as an independent predictor 

was 1.078 (95% C.I. 1.019-1.140). 

DISCUSSION 

Mean weight was 63.30±10.24 in the cases whereas it 

was 58.26±6.24 in control group (p-value = 0.004). Mean 

BMI of the cases was 26.52±3.99 whereas it was 

24.72±2.70 for the controls (p-value = 0.009). BMI of 

>25 kg/m2 was found in 54% of cases as compared with 

38% of controls. Mean BMI in a study by Knochenhauer 

et al in United States was 36.5±9.1 kg/m2.7 However in 

India mean BMI in a study by Shivaprakash et al was 

27.8±2.76.8 This can be attributed to difference in body 

habitus among different ethnic groups. 

Abdominal obesity as measured by waist circumference > 

88cm was found to be significantly associated with PCOS 

cases. Mean value in cases was 93.24±11.66 and in 

controls was 85.10±8.23 (p-value <0.001). Measurement 

at the hip was also significantly different in cases and 

controls. Mean hip circumference was 101.72±8.49 in 

controls and 92.48±7.30 in cases (p-value <0.001). 

However, waist-hip ratio was not found to be 

significantly different between cases and controls. All the 

diagnostic criteria of metabolic syndrome include waist 

circumference only and not waist-hip ratio. This is 

different when compared to a similar study done by Kalra 

et al in South India which showed that waist- hip ratio 

was a better predictor of incidence of metabolic 

syndrome and PCOS than each individual component.9 

Perhaps, there are some differences in the body habitus of 

the two populations that needs to be studied further. 

Using multi-variate regression analysis, BMI and 2-hour 

Oral Glucose Tolerance Test were found to be 

independent predictors of polycystic ovarian syndrome, 

odds ratio of 1.525 (95% C.I 1.019-1.140). According to 

Rong Li et al also, BMI is an independent predictor of 

PCOS with Odds ratio of 1.420 (95% CI: 1.328-1.518).10 

In this study, metabolic syndrome was found in 17 out of 

the 50 cases of PCOS (34%) and only 4 out of the 50 

controls (8%). This is similar to a study by Jamil et al 

which identified Metabolic syndrome in 112 (42.6%) of 

the PCOS women and 45 (17.1%) of the control 

(p<0.001).11 Odds ratio of having metabolic syndrome in 

PCOS patients in my study was 5.92 with a 95% CI of 

(1.825-19.231). This statistically significant difference 

(p-value = 0.003) shows that there is a clear association 

between the metabolic syndrome and PCOS.  

The relationship between PCOS and metabolic syndrome 

(MS) is possibly mutual. Thus, not only MS is prevalent 

among PCOS women, but also women with MS may 

commonly present the reproductive/endocrine hallmarks 

of PCOS. 

Strengths of the study include the baseline characteristics 

were adequately matched for the cases and controls. As 

only one person was collecting the data, inter-observer 

variation was minimized. The study was not blinded 

therefore subconscious bias while evaluating the patients 

cannot be excluded.  

Only patients coming to the outpatient clinic in the 

hospital were included. This leads to Berksonian bias. 

This study was conducted in a single center in the North 

East of India. Sample size was limited due to the number 

of cases that were recruited from the outpatient 

department over a short period of one and a half years. 

CONCLUSION 

Association between PCOS and metabolic syndrome is 

statistically significant. As attention is focused on the 

emerging epidemic of type 2 diabetes and obesity, more 

energy is being directed toward earlier detection, 

improved therapies, and potential prevention. 

Interestingly, many of the features of the metabolic 

syndrome, including insulin resistance, obesity, and 

dyslipidaemias, are also present in PCOS. Is PCOS an 

early manifestation of metabolic syndrome? 

PCOS and metabolic syndrome are two entities that are 

intrinsically linked to each other and the early 

identification of one may lead to the diagnosis and 

management of the other. With the growing burden of 

lifestyle diseases in our society, it is imperative to further 

study the intricate pathophysiological mechanisms in 

order to completely understand the association of 

polycystic ovarian syndrome and metabolic syndrome.    

Further studies on a larger scale with multi-centric 

analysis and double blinding are needed to validate the 

results of this study. 
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