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INTRODUCTION

Polycystic ovarian syndrome (PCOS), also known as the 
Stein-Leventhal syndrome, is a common, yet complex het-
erogeneous endocrine disorder that affects females in the re-
productive age group and is characterised by elevated levels 
of androgens, menstrual irregularities and associated risks 
of type 2 diabetes, obesity and coronary artery disease.1,2 It 
is a salient common cause of anovulatory fertility.1 The ex-
act prevalence of PCOS has not been defined precisely with 
estimates for women in the reproductive age ranging from 
5-10%.3,4 With  revised criteria of Rotterdam (2003), the 
prevalence of PCOS  is expected to rise to 10%.5,6 

PCOS usually has a peri-pubertal onset; so, it is a disorder 
of significant concern, making it all the more important for 
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Study Protocol

estimating its effect on the population of our country, and 
the associated risks, given the paucity of data from India on 
the topic. Current literature supports the fact that PCOS pre-
disposes the individual to premature cardiovascular disease 
and subsequent risk for coronary artery disease.7 Obesity is 
a medical state with an excess of body fat contributing to 
adverse health effects. It is a preventable yet leading cause of 
death with a rising prevalence worldwide making it a public 
health issue of utmost importance, especially in adults and 
children with 39% of the adult population being overweight 
and 13% being obese in the year 2016.8 Obesity also increas-
es the likelihood of certain conditions such as cardiovascular 
disease. 

Obesity can be stratified as metabolic syndrome (MetS) or 
metabolically unhealthy obesity (MUO) and metabolically 
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healthy obesity (MHO). Metabolically healthy obesity is a 
unique subset that is usually characterised by obesity but 
without any of its complications. Though there is no univer-
sally accepted criteria for defining MHO, with a substantial 
proportion of obese individuals falling under it, the National 
Cholesterol Education Program’s Adult Treatment Panel

(NCEP-ATP) III criteria to define metabolic syndrome is em-
ployed to classify MHO individuals as those satisfying only 
2 or less defined parameters.9,10 Identification of MHO is an 
important aspect for studying mechanisms of fat accumula-
tion that contribute to obesity-related CVD risk factors.11,12 
However, the prognostic value of MHO is highly debatable 
with seemingly healthy, yet obese individuals presenting with 
cardiovascular diseases (CVD), osteoarthritis and poor body 
image.11,12 Though MHO individuals are at a decreased risk in 
comparison to MUO individuals, still, they have an increased 
risk of progressing to MetS.13,14 Studies on comorbidities asso-
ciated with subtypes of obesity, hence become the need of the 
hour to assess whether MHO individuals are healthy.10

With an increasing prevalence of obesity in most industrial-
ised and developing nations including India, there is evidence 
suggesting a genetic cause of obesity in the development of 
PCOS, insulin resistance and infertility. Hence, active inter-
vention becomes a necessity to combat this blight.2 In the 
current scenario, with researches nearing a definition for 
MHO, it becomes crucial to establish the risks of associated 
comorbidities of obesity in its subtypes, namely  Provide full 
form is generally associated with obesity and an increased 
risk of CVD, research must be done to determine its relation 
with MHO and MetS. Therefore, the purpose of this study is 
to investigate and compare the key anthropometric and meta-
bolic frameworks of women having PCOS in obese pheno-
types, namely, MHO and MetS/MUO in the reproductive age 
group. Our objective is to ascertain and compare metabolic 
aspects and clinical attributes in women having polycystic 
ovarian syndrome with MHO vs. those with MetS/MUO in 
the reproductive age group. 

MATERIALS AND METHODS 

Study Type: Cross-sectional, clinical study with a compari-
son group 

Study Design: The present study will be undertaken on pa-
tients in the in-patient department and those attending the 
out-patient department of Obstetrics and Gynaecology in a 
rural tertiary care hospital in central India, with a known di-
agnosis of polycystic ovarian syndrome (PCOS) associated 
with obesity. 

Duration: This study is expected to go long for one year 

Sample Size: Data from at least 50 obese patients attending 
the IPD/OPD with a diagnosis of PCOS. the study will be 

conducted after due clearance from the Institutional Ethics 
Committee (IEC). Informed consent will be obtained from 
the participants before evaluation. The following guidelines 
and definitions will be used to diagnose and include the 
study participants: 

A.	 PCOS will be defined according to the revised Rot-
terdam Criteria.5  

B.	 Obesity in this study will be defined as per the body 
mass index (BMI) categories for Asian Indians as per 
consensus guidelines.15

C.	 Metabolic syndrome (MetS) will be defined as per the 
Modified National cholesterol education programme 
adult treatment panel III (NCEP ATP III) criteria 9. 

D.	 Most studies suggest the definition of MHO (body 
mass index (BMI) ≥ 30 kg/m2) to be obesity without 
the presence of metabolic diseases such as type 2 dia-
betes, dyslipidaemia or hypertension.16

Inclusion criteria: Obese female patients (with a BMI ≥ 
25.0) 15 in the reproductive age group with a known diagno-
sis of PCOS 

Exclusion criteria: Patients already receiving treatment for 
PCOS 

•	 Healthy or overweight patients (with a BMI ≤ 23.0)15,16

•	 Known malignancies, pregnancy or other related en-
docrine disorders 

Assessment Criteria
The selected patients will be evaluated on certain parameters 
such as anthropometrical measures, blood pressure, bio-
chemical and special investigations performed, as described 
under the following subheadings: 

Biochemical Investigations
Estimation of plasma glucose levels: Fasting plasma glu-
cose will be estimated by the GOD /POD method by the ma-
chine- Robotnik Semi-Automatic Chemical Analyser.

Estimation of serum triglyceride: Serum triglycerides will 
be estimated using a LIQUID

STABLE GPO (glycerol phosphate oxidase) method.

Estimation of serum HDL: Direct Enzymatic

Special Investigations 
Trans-abdominal Ultrasonography will be conducted to 
confirm a diagnosis 5 by the machine- Arietta S70 Ultra-
sound Colour Doppler, Hitachi Medical Systems (Aloka 
Company). 

DATA ANALYSIS

It will be performed with the help of Statistical Package 
SPSS (version 25.0), IBM Corporation and Excel 2013, 
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Microsoft Corporation. Multiple logistic regression analy-
sis will be performed to identify and examine the objec-
tive predictors of PCOS and their impact. The chi-square 
test and student T-test will also be employed to test for the 
strength of association between variables and probability 
among the phenotypes. 

EXPECTED OUTCOMES 

The metabolic aspects and clinical attributes in women hav-
ing  Polycystic ovarian syndrome with MHO will be signifi-
cantly different from those which will be found in women 
with MetS/MUO in the reproductive age.

DISCUSSION 

The study will categorise the participants into MHO and 
MetS phenotypes and compare the two groups in terms of 
metabolic parameters and clinical characteristics. It will 
help to determine if a significant difference exists between 
these two phenotypes having PCOS. Hence, it will be help-
ful in the management of these women in terms of spe-
cific targeted therapy, long term lifestyle modifications and 
screening for risks of comorbidities associated with these 
phenotypes.16,17 Furthermore, if a substantial amount of 
MHO population suffers from PCOS, it makes them fur-
ther vulnerable for future cardio-vascular perils, suggest-
ing MHO is an increased risk state and PCOS additionally 
contributes towards the established risks of cardiovascular 
morbidities. 

CONCLUSION

The clinical and metabolic aspects of women with MHO as 
study group will be different in PCO women with or without 
MetS/MUO and hence have a higher risk of development of 
cardiovascular disease in future life.
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