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ABSTRACT

Introduction: MBS includes central obesity, hypertension, 
insulin resistance & atherogenic dyslipidaemia. MBS involves 
2 concepts: cardiovascular & endocrinological factors with 
emphasis on insulin resistance & its sequelae. PCOS is highly 
frequent reproductive endocrine disorder detected in 8-10% 
of women at reproductive age worldwide. PCOS is associated 
with relatively high androgen level, obesity & metabolic 
disorders that are common to MBS. The prevalence of MBS is 
as high as 33% in women with PCOS & is associated with long 
term consequences such as cardiovascular disease, DM type 
2, cancers, sleep apnoea and psychological problems. Aims 
and objective: This study focuses on the close interconnection 
between PCOS and the MBS, its pathogenesis, consequences, 
diagnostic criteria, screening and management.
Material and methods: It is an observational study that 
focuses on the close interconnection between PCOS & MBS. 
This study was conducted on patients visiting RMCH over a 
period of 3 months from 1st Oct 2021 to 31st Dec 2021.
Results: This study indicate 44% prevalence of MBS in PCOS. 
The age adjusted prevalence of MBS has shown women in 
between 26-35 yrs have higher prevalence (70%) of MBS, 
in comparison to only 20% in 15-25 yrs age group. Waist 
Circumference above the threshold of 88 cm was found in 
30% cases, other components HDL-C, triglycerides, BP, FBS, 
concentrations individual prevalence almost corroborated 
with other studies. Hirsutism  is seen in 73% of patients with 
MBS & PCOS were having score >7. No significant difference 
in clinical presentation of PCOS patients.
Conclusion: MBS manifest at an early age in women with 
PCOS. So, it is necessary to asses the rising trend of MBS 
among women with PCOS & to take early preventive 
measures for its long term sequel. Identifying the underlying 
pathology in PCOS, along with lifestyle modification should 
be considered integrative strategy in improving symptoms of 
PCOS.
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INTRODUCTION
Metabolic syndrome includes central obesity, hypertension, 
insulin resistance and atherogenic dyslipidaemia. It involves 
two concepts: cardiovascular factors and endocrinological 
factors, with emphasis on insulin resistance and its 
sequelae.

1
American gynecologists Stein and Leventhal first 

described this syndrome in 1935 hence it is also called as  
Stein Leventhal syndrome.2  Several long term and short term 
complications are noted in PCOS women including menstrual 
disturbances, infertility, Psychological stress and metabolic 
derangements. If not intervened earlier, PCOS may also lead 
to cardiovascular diseases and diabetes mellitus in the future.3 
PCOS and metabolic syndrome share a common entity of 

insulin resistance. Prevalence of metabolic syndrome differs 
from region to region and it is also associated with body mass 
index, gender, race and age.4The clinical features of PCOS 
include menstrual irregularities, infertility, acne, hirsutism 
and alopecia.8 The various criteria are:7

Metabolic syndrome also called as syndrome X is a group of 
metabolic abnormalities like obesity, hypertension, elevated 
hypertriglyceridemia, elevated blood glucose and deranged 
lipid parameters.12

NCEP diagnostic criteria for metabolic syndrome:10
1. Fasting plasma glucose ≥ 100 mg/dl
2. Systolic blood pressure ˃ 130 mm of Hg or diastolic BP 

˃ 85 mm of Hg
3. Waist circumference > 35 inches
4.  Serum triglyceride ≥ 150 mg/ dl 
5.  HDL cholesterol ≤ 50 mg/dl.

MATERIAL AND METHODS
This is an observational study which is conducted at the 
Department of Obstetrics and Gynecology, Rohilkhand 
Medical College and Hospital, Bareilly, UP during the period 
of October 2021 to December 2021. Fifty apparently healthy 
non-pregnant females of 15-35 years having documented 
features of PCOS (according to Rotterdam criteria, 2003) 
are selected from those attending the outpatient department 
(OPD) and assessed for presence of metabolic syndrome 
(according to NCEP criteria) and compared with 50 women 
having normal pelvic study.
Inclusion Criteria
1. PCOS  women diagnosed  according to Rotterdam 

criteria,2003
2. Age  between 15-35 years 
3. Menstrual irregularities (irregular cycle, oligomenorrhea, 

amenorrhea) 
4.  Patients with hirsutism, any grade 
5. Patients with ultrasonography diagnosis of PCOS
Exclusion criteria
1. Diabetes
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Table-1: Prevalence of the metabolic syndrome and Age distribution among   women with PCOS

Table-2: Prevalence of individual components of the metabolic syndrome in PCOS women:

Table-3: Comparison of Hirsutism score in women with or without MBS among women with PCOS

2. Hypertension
3. Any cardiovascular disease
4. Pregnant women
5. Hyperprolactinemia, Cushing’s syndrome

6. Alcohol
7. Smoking
Informed written consent was obtained from the women 
with history of PCOS and they were subjected to a detailed 
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Table-4: Clinical presentation of PCOS patients

Figure-1: Prevalance of Metabolic syndrome in PCOS

Figure-2:

Figure-3: Components of MBS

Figure-4: F-G score

Figure-5: Clinical presentation of PCOS patients
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history including menstrual, medical , marital, obstetric 
and personal history. A complete physical examination was 
done for the presence of acne, Acanthosis nigricans, male 
pattern alopecia, hirsutism, height, weight, BMI, systolic 
and diastolic blood pressure, waist circumference, hip 
circumference and waist hip ratio. All the patients were 
screened for galactorrhoea (Hyperprolactinemia) and clinical 
examination for thyroid and Cushing’s was done and ruled 
out. Hirsutism was assessed by modified Ferriman-Gallwey 

scoring and a score of more than or equal to 8 was considered 
to be hirsute. A thorough gynecological examination 



Johari, et al. Metabolic Syndrome in Polycystic Ovarian Disease

Section: Obstetrics and Gynaecology International Journal of Contemporary Medical Research  
Volume 9 | Issue 9 | September 2022 | ISSN (Online): 2393-915X; (Print): 2454-7379

I4

including per speculum and per vaginal examination was 
done. On day two of periods ultrasound was done to look for 
the features of PCOS and more than 20 peripherally arranged 
follicles each measuring 2-9mm in diameter or an ovarian 
volume >10cm3 was considered to be PCO morphology.
On day two f menstrual cycle, blood was collected for 
Fasting plasma glucose, 
Serum triglycerides, Serum HDL and Serum Total 
Testosterone. Metabolic syndrome was diagnosed based on 
NCEP criteria. 

RESULT
It has been observed that more women at higher age 
group(75%) were having MBS in comparison to only 23.3% 
in younger age group .There was a significant  age difference 
in prevalance of MBS in women with PCOS.The p value is 
<0.001 which is considered significant.
WC above the threshold of 88 cm was found only in 30% 
cases.
The hirsutism score as measured by Farrymen- Galaway 
scoring method, had shown that 81.8% patients with 
metabolic syndrome and PCOS were having score ≥ 8. The p 
value is < 0.001 ,considered significant.
Clinical manifestation of hyperandrogenism is seen in 36 
(72%) of PCOS patients. Oligo / amenorrhea is seen in 
44 (90%) . Typical appearance of PCO on USG  was 56% 
.Primary infertility is seen in 12 (24%) and secondary 
infertility in 6 (12%) of cases, obesity is seen in 34 (68%).

DISCUSSION
Prediction of metabolic syndrome in PCOS women earlier 
in their disease process will prevent future cardiovascular 
problems and diabetes mellitus.
The result of our study indicate 44% prevalence of metabolic 
syndrome in PCOS which is comparable to a study conducted 
by . It had been observed that more women at higher age 
group (75%) were having Lal M et al.9 showed a prevalence 
of 22%.  In this study 75% of women with metabolic 
syndrome belonged to 26 to 35 years age group and 23.3% 
belonged to below 15-25 years. Varghese et al.10 conducted 
a similar study which had a prevalence of 29.4% in 26 to 35 
years and in a study by Madani et al.11 below 25 years it was 
9.5%. This implies the increase in age as an important risk 
factor to develop metabolic syndrome in PCOS women.
Increased waist circumference is a compulsory parameter. In 
this study waist circumference was increased in 30% which 
is almost similar to a study by Sobti et al12 in which it was 
26.7% . 
Elevated fasting blood glucose was about 20% in our study 
where as in a study conducted by Das et al13 it was 24.4%. 
Prevalence of increased triglycerides was 30% in our study 
where as in a study conducted by Das et al.13 in which it is 
22.72%. Hypertension with prevalence of 50% which was 
compared with a study by Mandrelle et al.14 where it was 
20%. 

CONCLUSION 
It is observed   that the metabolic syndrome manifests at 

an early age in women with PCOS. It had been observed 
that more women at higher age group were having  features 
of MBS in comparison  to  younger age group Therefore it 
is necessary  to asses the rising trend of MBS among the 
women with PCOS and to take early  preventive measures  
for its long term sequel. Identifying the underlying pathology 
in PCOS, along with lifestyle modification should be 
considered integrative strategy in improvement of symptoms 
of PCOS. Conventionally, management of PCOS has focused 
on infertility, anovulation and hirsutism; thus, there is a need 
to increase clinicians’ awareness of metabolic syndrome. 
The enormity of the health burden of metabolic syndrome 
means that accurate identification and timely intervention 
are extremely important.
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