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ABSTRACT 

Background: One of the most frequent female endocrine disorders is polycystic ovary syndrome. It 

has a strong association with metabolic syndrome. The objective of this study was to find the frequency 

of metabolic syndrome in females with polycystic ovary syndrome. 

Material and Methods: This was a cross-sectional study done in the department of obstetrics and 

gynecology, Hameed Lateef Hospital Lahore for six months. All the data was taken in form of age, 

address, and phone number. All diagnosed cases of PCOS were further evaluated for metabolic 

syndrome.  A blood sample was taken with an aseptic measure and was sent to the hospital laboratory 

for biochemistry analysis. Systolic and diastolic blood pressure was measured by researcher herself and 

waist circumference was measured with a standard measuring tape.  

Results: The mean age of all females was 34.58 ± 6.54 years with minimum and maximum ages as 18 

and 45 years. There were 80(25.3%) obese and 236(74.7%) non-obese females. The mean systolic and 

diastolic blood pressure was 130.05 ± 12.15 and 85.59 ± 9.40. The overall prevalence of metabolic 

syndrome in females with PCOS was 31.6% (n=100).  

Conclusion: It is concluded that the frequency of metabolic syndrome was high in females with 

polycystic ovary syndrome. Hence females with PCOS must be ruled out for metabolic syndrome and 

they must be considered for first-line treatment to reduce cardiovascular disease and other complications 

related to metabolic syndrome.  
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INTRODUCTION 
In women of reproductive age, the most 

prevalent endocrine problem is polycystic 

ovarian syndrome (PCOS).1-3  
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Chronic hyperandrogenic anovulation, 

changes in ovarian morphology, and 

dysfunctional uterine hemorrhage are all 

symptoms of PCOS.4 PCOS predisposes 

women to infertility, endometrial cancer, 

obesity, dyslipidemia, type 2 diabetes 

mellitus, cardiovascular disease (CVD), 

and hypertension.5-7 Insulin resistance (IR) 

and hyperinsulinemia are regarded to be 

important etiological contributors in 

PCOS.8,9 PCOS is associated with insulin 

resistance (IR) in around 60%–80% of 

women with PCOS and 95% of obese women 

with PCOS.4 Almost 12 to 21% of females 

are affected by PCOS. Metabolic 

characteristics of women with PCOS are 

clustered.10 Clinically, the relationship 

between IR and PCOS has significant 

implications, especially since IR is regarded 
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to be the underlying pathogenic mechanism 

in the relationships between glucose 

intolerance, hypertension, obesity, coronary 

artery disease, and lipid abnormalities which 

together comprise the metabolic syndrome 

(MetS).8,9 MetS is more common in PCOS 

individuals who have numerous metabolic 

disorders. The prevalence of MetS varies 

between groups, owing to differences in the 

classification of PCOS or MetS, sampling 

methodology, control group selection, and 

age, weight, and race of the participant   IR is 

a key factor in MetS pathogenesis. However, 

it is well acknowledged that IR plays a 

significant role in the genesis of PCOS.11  
A study reported that 28.8% of the women 

with PCOS had metabolic syndrome11 while 

another study reported that 53.3% cases had 

metabolic syndrome.12 Moreover, a local 

study reported that frequency of Metabolic 

syndrome was diagnosed in 35.6% of cases 

of PCOS.13 
Various studies reported controversial results 

about the metabolic syndrome prevalence in 

females with PCOS.11,12 These contradictory 

findings highlighted the necessity for further 

research into metabolic syndrome features in 

patients with PCOS. If we find a higher 

frequency of Metabolic syndrome then in the 

future more focus can be put on early 

diagnosis and treating the related conditions. 

As PCOS is one of the leading factors for 

female infertility and metabolic syndrome 

has a few components like obesity that can 

further enhance the risk of infertility and may 

be one the cause of treatment failure in 

infertility.14 So by taking into account these 

things we can minimize the risk of PCOS and 

metabolic syndrome. 
 

MATERIAL AND METHODS 
This was a cross-sectional study done in the 

department of obstetrics and gynecology, 

Hameed Lateef Hospital Lahore for 6 months 

after approval of synopsis. Non-probability 

consecutive sampling technique was used. 

316 females with PCOS were taken 

according to a previous study.8 The inclusion 

criteria for our study were females aged 18-

45 years, diagnosed female with PCOS while 

the exclusion criteria were women with non-

classical congenital adrenal hyperplasia, 

Cushing syndrome, thyroid dysfunction, 

hyperprolactinemia (Prolactin >25 ng/ml), 

and androgen-producing tumors. All 

collected data was taken after taking 

informed consent from the department of 

obstetrics and gynecology, Hameed Lateef 

Hospital Lahore. Their basic data was taken 

in form of age, address, and phone number. 

All diagnosed cases of PCOS were further 

evaluated for metabolic syndrome.  Blood 

samples were taken with aseptic measures 

and were sent to the hospital laboratory for 

biochemistry analysis. Systolic and diastolic 

blood pressure was measured by research 

herself and Waist circumference with a 

standard measuring tape. Metabolic 

syndrome was labeled as per operational 

definition. All data was collected on 

predesigned Performa. SPSS version 22 was 

used for entering and analyzing data. Data 

analysis was performed in form of mean ± 

standard deviation for quantitative data such 

as age, weight, height and BMI, Systolic / 

diastolic blood pressure, fasting plasma 

glucose, triglycerides, HDL cholesterol, and 

Waist circumference. Frequency and 

percentages were used for categorical data 

such as metabolic syndrome. To address 

affect modifiers data were stratified for age, 

obesity, marital status. Post stratified Chi-

square test was applied by taking P-value ≤ 

0.05 as significant.  

 

RESULTS 
In this study, a total of 316 female patients 

with PCOS were included. The mean age of 

all females was 34.58 ± 6.54 years with 

minimum and maximum age of 18 and 45 

years. (Table 1)There were 151(47.8%) 

females who were 18-34 years old and 

165(52.2%) females were 34-45 years old. 

(Figure 1)There were 235(74.4%) married 

and 81(25.6%) females were unmarried. 

(Figure 1)The mean weight, height, and BMI 

were 82.96 ± 21.10, 1.75 ± 0.20, and 26.77 ± 

3.88 respectively. The mean waist 

circumference was 67.36 ± 4.39. (Table 1) 

There were 80(25.3%) obese and 236(74.7%) 
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non-obese females. (Figure 1)The mean 

systolic and diastolic blood pressure was 

130.05 ± 12.15 and 85.59 ± 9.40. The mean 

fasting plasma glucose was 94.81 ± 15.10, the 

mean Triglycerides was 142.92 ± 17.66 and 

the mean HDL was 57.84 ± 6.63. (Table 1) 

According to operational definition 

100(31.6%), females had metabolic 

syndrome while 216(68.4%) of the females 

did not have metabolic syndrome. (Figure 1) 

When data were stratified for age, marital 

status, and obesity, it was found that the 

frequency of metabolic syndrome was 

statistically the same in both the age groups 

and marital status, p-value > 0.05 while it was 

higher in obese females, p-value < 0.05. 

(Table 2) 

Table-1: Demographic and biochemistry profile of patients 

Parameter Mean S.D Range Minimum Maximum 

Age (years) 34.58 6.54 27.00 18.00 45.00 

Weight (kg) 82.96 21.10 65.00 58.00 123.00 

Height (m) 1.75 0.20 0.80 1.37 2.17 

Body mass index 26.77 3.88 16.45 19.17 35.62 

Waist circumference 67.36 4.39 15.00 60.00 75.00 

Systolic blood pressure 130.05 12.15 50.00 110.00 160.00 

Diastolic blood pressure 85.59 9.40 50.00 70.00 120.00 

Fasting plasma glucose 94.81 15.10 60.00 80.00 140.00 

Triglycerides 142.92 17.66 60.00 120.00 180.00 

HDL cholesterol 57.84 6.63 32.00 35.00 67.00 

 

 

 
Figure-1: Frequency of patients according to age, obesity, marital status and metabolic 

syndrome 
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Table-2: Frequency of metabolic syndrome after stratifying for age, marital status and obesity  

Parameter 
Metabolic syndrome 

p-value 

Yes No 

Age groups 

(years) 

18-34 43(28.5%) 108(71.5%) 0.247 

35-45 57(34.5%) 108(65.5%) 

Marital status  
Married  71(30.2%) 164(69.8%) 

0.35 
Un-married  29(35.8%) 52(64.2%) 

Obesity 
Yes 38(47.5%) 42(52.2%) 

0.001 
No 62(26.3%) 174(73.7%) 

 

DISCUSSION 
The frequency of metabolic syndrome has 

been investigated in several countries in 

patients with polycystic ovarian syndrome. 

According to the previous study, the 

metabolic syndrome prevalence was 43% in 

the United States, 24.9% in China and 1.6% 

in Czech women.15 These disparate findings 

highlight the need of assessing metabolic 

syndrome in various populations to aid in the 

development of screening techniques to 

avoid long-term consequences.16,17 In the 

current study the mean age, BMI, and waist 

circumference were 34.58 ± 6.54 years, 26.77 

± 3.88, and 67.36 ± 4.39. There were 

80(25.3%) obese and 236(74.7%) non-obese 

females. A previous study reported 

comparable mean age, BMI, and waist 

circumference.18  
In the current study according to operational 

definition 100(31.6%), females had 

metabolic syndrome while 216(68.4%) of the 

females did not have metabolic syndrome. A 

previous study reported that MetS prevalence 

in women with PCOS was 28.8%11 while 

another study reported that 53.3% of cases 

had Metabolic syndrome.12 The findings of 

the current study are not matching with these 

two studies. Moreover, we found almost 

similar frequency to another local study that 

reported that frequency of Metabolic 

syndrome was diagnosed in 35.6% cases of 

PCOS.13 Another study also reported high 

(46.4%) metabolic syndrome prevalence in 

women with PCOS in Pakistan.19 Another 

study done in Tehran reported that the 

metabolic syndrome prevalence was 

19.7%.18 It was also confirmed in the current 

study the metabolic syndrome was high in 

obese females and it increases with age and 

BMI. Similarly, another study reported 

30.5% metabolic syndrome prevalence in 

cases of PCOS. They reported a strong 

association between metabolic syndrome 

prevalence and age, BMI of the patients with 

PCOS.20    
A previous study used a multivariate logistic 

regression analysis to find significant 

predictors of metabolic syndrome. According 

to the findings, 37.5 percent of participants 

had metabolic syndrome. Diabetes mellitus 

was found in 5.8% of the patients, 8.3 % had 

abnormal fasting glucose, and 11.7 % had an 

abnormal glucose test. In 93.3 % of PCOS 

patients, dyslipidemia was found. The 

occurrence of metabolic syndrome was 

substantially related to age and a waist-hip 

ratio of less than 0.85 among all risk 

variables. As a result, infertile women with 

PCOS, especially those over the age of 25 or 

who have central obesity are at an increased 

chance of experiencing metabolic syndrome 

and must be provided diagnostic tests.21  

PCOS is no longer considered simply as a 

disease of ovary. Now researchers growing 

awareness of the multisystem features of this 

disease.22 Small sample size was the major 

limitation of our study. A study based on a 

large sample size should be conducted to get 

better results. 
 

CONCLUSION  
It is concluded that the frequency of 

metabolic syndrome was high in females 

with polycystic ovary syndrome. Hence 

females with PCOS must be ruled out for 
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metabolic syndrome and they must be 

considered for first-line treatment to reduce 

cardiovascular disease and other 

complications related to metabolic syndrome.  
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