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Abstract 
Metabolic Syndrome (MetS) might cause diabetes and cardiovascular diseases. No extensive study 

regarding prevalence of MetS has been carried out in working women of Hyderabad. The main 

purpose of this study is to assess the prevalence of MetS among premenopausal and 

postmenopausal working women. This cross sectional study was carried out from January 2018 to 

June 2018, on 276 working women, selected from Girls Colleges of public sector in Hyderabad 

region. The data was collected through structured questionnaire. Venous blood sample was 

collected while the participants were fasting, and serum was collected after centrifuging the 

samples. Estimation of triglycerides (TG), cholesterol, low-density lipoprotein (LDL) cholesterol, 

and high-density lipoprotein (HDL) cholesterol was carried out using Spectra XL fully automatic 

machine. Systolic blood pressure (SBP) and diastolic blood pressure (DBP) were measured using 

sphygmomanometer. Out of 276, overall the prevalence of Metabolic Syndrome (MetS) was 46.37 

% in both premenopausal and postmenopausal women. The prevalence of MetS was higher in 

postmenopausal women 59.06% than in premenopausal women 31.50%. The most frequent risk 

component of MetS in premenopausal women was central obesity 72.44%, followed by low HDL 

cholesterol 68.50%, high triglycerides 31.49%, hypertension 15.74% and increased fasting blood 

sugar FBS 7.87%. Whereas, in postmenopausal women the most frequent component was central 

obesity 71.14%, followed by low HDL cholesterol 59.06%, hypertension 59.06%, high 

triglycerides 38.25% and increased FBS 12.75%. Prevalence of MetS and the major risk 

components was higher in postmenopausal women. Postmenopausal women are at higher risk of 

developing diabetes and cardiac diseases.  
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Introduction 
Metabolic Syndrome is the problem of a 

concern not only in the developed countries 

but also in developing countries [1]. MetS is 

defined as a clustering of cardiovascular risk 

factors, MetS is also precursor of diabetes 

and cardiac diseases [2, 3]. It is estimated that 

an individual suffering from the MetS has 

more likely chances of suffering from cardiac 

diseases [2]. MetS represents the clustering 
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of risk factors, which reflect over-nutrition 

and sedentary life styles often resulting 

excessive adiposity [3]. The MetS includes 

the central abdominal obesity as the major 

risk component [3], the other risk 

components are dyslipidemia often 

characterized by either low HDL cholesterol 

or increased triglycerides, insulin resistance 

or increased FBS and elevated systolic and 

diastolic blood pressure along with other co-

morbidities and fatty liver disease [4-6]. 

Increased urbanization has changed the 

lifestyle during the last century, these 

changes are sedentary or inactive life style, 

high calories food, consumption of junk food, 

all these have been reported as the 

contributory factors for developing obesity 

[7]. The MetS affects all age groups after the 

age of 30 years, however, women having 

menopause, marked by stoppage of 

menstrual cycle, are more likely to have 

higher prevalence of MetS [8, 9]. Higher 

prevalence of MetS in premenopausal 

women is alarming, since MetS is also 

precursor of diabetes and cardiac diseases 

[10]. In addition to causing the diabetes and 

cardiac diseases, the participants, who have 

MetS might also increase risk of deaths due 

to associated morbidities [11].    

It has been reported in previous studies that 

menopause in women is one of the 

contributing factors in the prevalence of 

MetS [8, 9]. After menopause and due to 

hormonal changes, postmenopausal women 

are at high risk of cardiovascular diseases as 

compared to premenopausal women and men 

in a same age group [12]. The perimenopause 

is the stage before menopause, which is 

characterized the irregularity of menstrual 

cycle changes due to hormonal variability, 

the women having perimenopause should be 

aware of MetS, which might be the 

forthcoming event [13]. In menopausal 

women, there is deficiency of estrogen 

hormone, which appears to be the associate 

factor to clinical features of metabolic 

syndrome [13]. This has also been reported 

that postmenopausal women are at more risk 

of suffering from CVDs, and diabetes [14].  

With an increase in the prevalence of MetS 

worldwide, and in the face of sparse data 

available in our part of the world, this study 

has been designed to assess the prevalence of 

MetS among premenopausal and 

postmenopausal working women in the 

selected colleges of Hyderabad, Sindh, 

Pakistan. Working women mostly represent 

the sedentary life, which might lead to central 

obesity; the central obesity is the major risk 

component of MetS. Since MetS is a 

diagnostic criterion for diabetes and cardiac 

diseases, assessing MetS in working women 

will be helpful in preventive strategies from 

both diabetes and cardiac diseases.  

Materials and Methods 

Study setting: This cross sectional study was 

carried out from January 2018- June 2018, on 

276 working women, selected from selected 

degree colleges of Hyderabad, Pakistan. All 

the participants who were aged between 35 to 

60 years of age and were permanent 

residence of Hyderabad were included in the 

study. All those who had any gynecological 

disorders, cardiac diseases or any other 

illness were excluded from the study. Those, 

who were on medication, were also excluded 

from the study.  

Data collection 

The data was collected through structured 

questionnaire. Demographic information was 

achieved. The MetS was assessed using 

National Cholesterol Education Program, 

Adult Treatment 111, This criterion does not 

require insulin resistance yet it requires the 

presence of any three components from the 

five risk components [15], these five risk 

components are central obesity determined 

by waist circumference > 88 centimeters, 

fasting blood glucose ≥110 mg/dl, TG ≥150 

mg/dl, HDL cholesterol < 50 mg/dl, Systolic 

Blood Pressure ≥130 mmHg and Diastolic 

Blood pressure ≥85 mmHg.  
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Venous blood sample was collected in the 

morning time, while respondents were 

fasting. Serum was collected after 

centrifuging the samples; serum was kept at 

4°C. Estimation of triglycerides, total 

cholesterol, LDL cholesterol, and HDL 

cholesterol was carried out using Spectra XL 

fully automatic machine. FBS was measured 

using glucometer from finger prick drop of 

the blood. The systolic and diastolic blood 

pressure was obtained using 

sphygmomanometer.  

Anthropometric measurements 

The anthropometric measurements were 

carried out using standard protocol. The 

Weight of the participants was measured 

using the weighing scale. Calibration was 

done regularly to avoid obtaining the data 

with errors; Weight was taken without shoes 

and in light clothing. Height assessment was 

measured using a height measuring rod 

without shoes. Waist circumference was 

measured using a non-stretchable tape at 

level of the uppermost edge of the hip bone, 

while participants were wearing light cloths. 

The waist circumference was divided with 

hip circumference for obtaining the waist hip 

ratio. 

Ethical approval 

Study was approved by Institutional Review 

Board of Department of Physiology, Faculty 

of Natural Sciences, University of Sindh, 

Jamshoro. Informed consent was obtained 

before collection of data. Objectives of the 

study were explained to the participants of 

the study and all those who were agreed to 

participate in study were included in the 

study. 

Statistical analysis: Statistical analysis was 

carried out using SPSS version 23.  The data 

on prevalence of MetS and risk components 

was presented in percentages, baseline 

characteristics between premenopausal 

women and postmenopausal women were 

compared using the mean values, standard 

deviation.  

Results 
Total 302 participants were recruited for the 

study, out of 302 only 276 showed their 

willingness to participate in the study, these 

participants also gave consent to draw the 

blood and collect information on the 

structured questionnaire. The response rate of 

the participant was 91.39%. Out of 276 

participants, 127 (46.02%) participants were 

premenopausal and 149 (53.98%) were post-

menopausal. MetS was diagnosed by using 

the National Education Treatment Program, 

Adult Panel Treatment 111, NCEP ATP111 

criteria. According to the NCEP ATP111 

criteria, Overall prevalence of MetS in both 

premenopausal and postmenopausal women 

was 46.37%. Postmenopausal women had 

higher prevalence of MetS 59.06% than 

premenopausal women 31.50% (Table 1).   

Table 2 shows the prevalence of each 

component of MetS in premenopausal and 

postmenopausal women. Overall the 

prevalence of abdominal or central obesity 

was 71.73%, however, the premenopausal 

women had slightly higher prevalence of 

central obesity 72.44% than post-menopausal 

women 71,14%.  The prevalence of increased 

fasting blood glucose was higher in 

postmenopausal women 12.75% than 

premenopausal women 7.87%.  The low 

HDL cholesterol was higher in 

premenopausal women 68.50% than in 

postmenopausal 59.06%, whereas the 

postmenopausal had higher prevalence of 

increased Triglyceride 38.25% and higher 

SBP 59.06% than premenopausal women 

31.49% and 15.74% respectively (Table 2). 

The mean values of participants are presented 

along with t-test and P-value in table 3. The 

mean age of the premenopausal women was 

39.81±3.17 and the mean age of 

postmenopausal was 52.79±3.81. The 

anthropometric analysis indicated that no 

significant difference was found between 

premenopausal and postmenopausal women 

regarding waist circumference (t = 0.45,P > 
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0.05) and BMI (t = 1.66, P > 0.05). However, 

premenopausal women had significantly 

higher WHR (t = 2.29, P < 0.05) than 

postmenopausal women. The systolic blood 

pressure (t = 9.51, P < 0.0001) and diastolic 

blood pressure (t = 4.33, P < 0.0001) was 

significantly higher in postmenopausal 

women. Similarly, the fasting blood sugar 

was significantly higher (t = 2.83, P < 0.01) 

in postmenopausal women. The lipid profile 

analysis indicated the significantly higher 

concentration of total cholesterol (t = 9.03, 

P< 0.0001), HDL cholesterol (t = 3.76, P< 

0.01) and LDL cholesterol (t = 7.11, P < 

0.0001) in postmenopausal women than in 

premenopausal women, however, no 

significant difference (P > 0.05) was found in 

the level of triglyceride and VLDL both in 

premenopausal and postmenopausal women 

(Table 3).

  

Table 1. Frequency of MetS in premenopausal and postmenopausal women 

Participants 
MetS Without MetS Total 

N % N % N % 

Premenopausal women 40 31.50 87 68.50 127 46.02 

Postmenopausal women 88 59.06 61 40.94 149 53.98 

Total participants 128 46.37 148 53.62 276 100 

 

Table 2. Distribution of MetS risk components in premenopausal and postmenopausal 

women 

MetS risk components 
Premenopausal (n=127) Postmenopausal (n=149) 

N % N % 

WC > 88 cm 92 72.44 106 71.14 

FBS ≥ 110 mg/dl 10 7.87 19 12.75 

HDL  < 50 mg/dl 87 68.50 88 59.06 

TG ≥ 150 mg/dl 40 31.49 57 38.25 

HTN ≥ 130/  ≥ 85 mmHg 20 15.74 88 59.06 

 

Table 3. Distribution of mean and standard deviation values of characteristics of the 

participants 

Characteristics Premenopausal (n=127) Postmenopausal (n=149) t-test P-value 

Age (years) 39.81±3.17 52.79±3.81 30.44 .0001 

WC (inches) 37.18±3.65 36.99±3.29 0.45 0.64 

WHR 0.87±0.06 0.85±0.081 2.29 .0224 

BMI kg/m2 24.98±5.19 25.93±4.27 1.66 .096 

SBP mmHg 120.32±12.10 133.87±11.52 9.51 <0.0001 

DBP mmHg 78.92±11.93 85.02±11.43 4.33 <0.0001 

FBS mg/dl 87.16±33.23 103.06±55.15 2.83 0.0049 

CHOL mg/dl 176.99±25.38 207.27±29.60 9.03 <0.0001 

TG mg/dl 138.38±56.30 144.14±60.81 0.81 0.41 

HDL mg/dl 38.20±5.30 40.97±6.69 3.76 0.0002 

LDL mg/dl 111.82±26.74 134.57±26.24 7.11 .0001 

VLDL mg/dl 27.43±9.57 28.52±12.18 0.81 .4150 

WC: waist circumference, WHR: waist to hip ratio, BMI: body mass index, SBP: systolic blood pressure, DBP: 

diastolic blood pressure, FBS: fasting blood glucose, CHOL: cholesterol, TG: Triglyceride, HDL: high density 

lipoproteins, LDL: low density lipoproteins, VLDL: very low density lipoproteins 
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Discussion 
The data, we present here shows the 

prevalence of MetS at 46.37%, this is lower 

than previously published study conducted in 

Pakistan, which showed the prevalence of 

MetS around 57% in female [16]. The study 

conducted on diabetes patients showed the 

higher prevalence of MetS in both male 71.4% 

and in female 95.3%, the higher prevalence 

of MetS is alarming [17]. Another study 

conducted on diabetes patients showed the 

higher prevalence of five risk factor 46.2% 

[18], which is higher than our study. The 

higher prevalence of MetS in these studies 

suggest is due to the fact that studied subjects 

were diabetes patients, whereas our study 

was conducted on normal subjects. MetS has 

been reported from the beginning of 

menopausal phase to the postmenopausal 

phase compared to premenopausal women 

[19], the similar study also showed the 

prevalence of Metabolic syndrome is 53% in 

premenopausal women and 69% in 

postmenopausal women, in our present study, 

we report here the higher prevalence of MetS 

in postmenopausal women. Our study shows 

higher prevalence of MetS in 

postmenopausal women 59.06%. The 

prevalence of MetS was higher in our study 

than previously published reports from 

Bangladesh and Iran [12, 20]. This might be 

due to the reason that we selected college 

teachers which usually had sedentary life 

style, and also the study is from urban areas, 

which has previously shown the higher 

prevalence of MetS, however our study had 

lesser prevalence of MetS than in Indian 

study [21]. 

This study also presents the prevalence of 

five major risk complements of MetS. The 

first major risk component is obesity; the data 

we present here indicate no significant 

difference in the prevalence of obesity 

between pre and postmenopausal women. 

Both premenopausal and postmenopausal 

women were at equal risk of suffering from 

central obesity, the results are alarming since 

some other studies had also reported the 

higher prevalence of obesity, which needs an 

intervention to reduce the obesity [11, 17]. 

However, according to waist hip ratio 

premenopausal women had higher 

prevalence of obesity, which might be due to 

dietary or other sociodemographic factors, 

this needs to be investigated in the future. The 

TG level was higher in our study in 

postmenopausal women; this is consistent 

with previously reported studies [21]. 

Surprisingly, the prevalence of low HDL 

cholesterol level was higher in 

premenopausal women, which is not 

consistent with previously published studies 

[20, 21]. The possible interpretation might be 

due to the reason that our study was on 

healthy adults, since some other studies are in 

agreement with our findings [22, 23]. 

Hyperglycemia is one of the risk components 

of MetS, the findings in this study indicate 

that postmenopausal women had higher 

prevalence of increased fasting glucose than 

premenopausal women, these results are in 

agreement with previous studies [19], the 

presence of high glucose level in metabolic 

syndrome is one of the component that 

detects the diabetes mellitus, this is why Mets 

is often regarded as the diagnostic criteria for 

detecting the diabetes mellitus. Hypertension 

was found in this study as the component that 

was higher in postmenopausal women; the 

increase prevalence of hypertension is one of 

the factors that detect the CVDs. This has 

also been reported the higher prevalence of 

hypertension in postmenopausal women [3, 

14].     

Metabolic syndrome is the leading cause of 

CVD risk factors it increases two fold in post-

menopausal women compare to 

premenopausal women [24, 25]. Our data 

also showed an increase in number of 

metabolic syndrome risk components in 

postmenopausal women, these risk 

components are also the leading cause of 
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CVD risk factors, so postmenopausal women 

have higher risk of CVD as compare to 

premenopausal women. The current study 

indicates the postmenopausal are at higher 

risk for suffering from CVD due to increased 

prevalence of cardiovascular risk factors. Our 

study also reported the higher prevalence of 

MetS and associated major risk components 

in postmenopausal workingwomen, which 

suggest that postmenopausal women are at 

higher risk of suffering from MetS than 

premenopausal women.   

Conclusion 
Postmenopausal women had higher 

prevalence of MetS, additionally 

postmenopausal women had higher 

frequency of major risk components of MetS. 

Higher prevalence of MetS in 

postmenopausal might cause diabetes and 

cardiac diseases, in this regard the timely 

intervention and public health policies are 

needed to reduce the increasing prevalence of 

MetS particularly in postmenopausal women 
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