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INTRODUCTION 

	 The absence of menstruation for 12 consecutive 
months is considered as Menopause.1 In westernized 
countries the primary cause of death in women is cardio 
vascular disease (CVD),with the ratio of 2:1 women dy-
ing from CVD.1,2 Atherosclerotic disease is very import-
ant issue faced by men and women, usually the disease 
appears 10 years later in women than men, specially 
the risk increases during the menopausal status.1 
	 Myocardial infarction is hardly seen in women 
less than 45 years of age, but those women more than 
55 years have more probability of having CVD than 
men The best explanation for this increase in CVD risk 
is estrogen deficiency.2 Usaully the fat deposition in the 
females occur in the gluteo -femoral regions(gynoid 
shape) but with changing phases during the menopaus-
al stages the deficiency of estrogen let the deposition of 
the fat in intra-abdominal region(android shape).1 This 
central distribution of fat has been linked with increased 
risk of cardio vascular disease.1 
	 Beside this most of the cross -sectional studies 
have shown alteration in the lipid profile of the post-
menopausal women, this effect has also been linked to 
the deficiency of estrogen in the transitional phases of 
menopause.3,4 Postmenopausal women have found to 

have increase in the levels of triglycerides and low high 
density lipoproteins(HDL) as compared to premeno-
pausal women1-4 All the risk factors associated with the 
cardiovascular disease are found as components of 
the metabolic syndrome. Thus metabolic syndrome is 
a complete summary of the cardiovascular diseases.1,3

	 The metabolic syndrome defined by the National 
Cholestrol Education Program Adult Treatment Panel III 
has given very practical diagnostic criteria which easily 
measure the risk factors.1,3 Most of the studies conduct-
ed worldwide have shown 20% to 30% of women middle 
aged have been affected by metabolic syndrome.They 
finally face the complications of metabolic syndrome i.e 
cardiovascular diseases and Diabetes.1,3 Physiological 
changes that occurs during menopause is a shift to-
wards a more atherogenic lipid profile.4 Latin American 
study showed that obesity, age, sedentary lifestyle, 
time of menopause and hypertension in menopausal 
women increase the chance of developing Metabolic 
Syndrome.5,6 There are only very few studies available 
on the relationship of menopausal status and meta-
bolic syndrome in Asian women. We aim to study the 
metabolic syndrome and its risk factors in selected 
postmenopausal and premenopausal women.

METHODS AND MATERIAL

	 The case control study was performed in CCU 
of the tertiary hospitals of Khyber Pakhtunkhwa. There 
were 38 women admitted in CCU ward as myocardial 
infarction patients.Similarly aged and sex matched 38 
controls were taken from the attendants of the patients 
as well from the staff of the hospital. Among 76 women 
18 were premenopausal and 58 were postmenopausal 
women. 
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ABSTRACT

Objective: To see the prevalence of metabolic syndrome in the premenopausal and postmenopausal women. Also to 
compare the different components of metabolic syndrome among the participants.

Material and Methods: Out of total 76 women selected, 18 premenopausal and 58 postmenopausal women were 
included in the study. Metabolic syndrome was considered according to National Cholesterol Education Program AT 
P III Asian modified criteria. After detailed examination and biochemical assessment different parameters of metabolic 
syndrome were reported. Data was analysed on SPSS version 20.

Results: Among postmenopausal women the prevalence of metabolic syndrome was 35.5% as compared to13.2% in 
premenopausal (P value 0.06). Higher frequency of hypertension, elevated waist circumference hyperglycemia, low 
HDL and hypertriglyceridemia levels were found in postmenopausal women as compared to premenopausal women. 

Conclusion: The risk of metabolic syndrome has increased in postmenopausal women, with central obesity and low 
HDL as the most common components of metabolic syndrome. 
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	 Menopause was considered as ammenorrhea 
for at least 12 consecutive months without any medical 
cause.1 Women with any surgical or radiotherapy or 
chemotherapy origin of menopause were excluded. 
The pre-menopausal is time period of having menstrual 
irregularities and hormonal fluctuations beginning few 
years before the final cessation of menstruation occurs.1

	 All the participants filled a questionnaire including 
medical history, surgical history, menstrual history, drug 
history, family history and demographic information. 
A complete physical examination was done including 
blood pressure taken as average of three reading when 
the participants were sitting at rest. Anthropometric ex-
amination was also done including height and weight. 
The BMI was calculated by using the formula weight 
(kg) / height (m2). Waist circumference was measured 
at the level of midpoint between the lower point on the 
rib cage and the iliac crest. Blood was collected for the 
biochemical assessments.

	 Ethical approval was given by ethical committee. 
All the participants gave the written consent. Premeno-
pausal and Post-menopausal women were considered 
to have metabolic syndrome if they had three or more 
than three components according to ATP III Asian cri-
teria.

1. Central obesity: waist circumference ≥ 80 cm

 2. Hypertriglyceridemia: Serum triglycerides >/= 150 
mg/dL.

 3. Serum HDL-C < 50 mg/dL in women.

 4. Hypertension: B.P >/= 130/85 mm Hg or on hyper-
tension treatment. 

 5. Hyperglycemia: Serum fasting glucose >/= 110 mg/
dL or on diabetic drugs.

	 All data was analyzed by SPSS 20 version. The 
frequencies of categorical variables were presented 
as percentage. The comparisons of variables were as-
sessed by chi-square. A P-value < 0.05 was considered 
statistically significant.

RESULTS

	 In our study there were 18 (23%) premenopausal 
and 58 (76%) postmenopausal subjects. More than fifty 
percent of the females were above the age of fifty years.

	 The prevalence of metabolic syndrome was 35.5% 
and 13.2% in postmenopausal and premenopausal 
women respectively, showing almost significant result 
(p-value< 0.06). The overall prevalence seen in women 
participants was 49%. It was also found that most of the 
post and premenopausal women were overweight and 
obese (41%). And reduced physical activity was seen in 
57% and 21% of postmenopausal and premenopausal 
women respectively.

	 The distribution of frequencies of the components 

of metabolic syndrome among the premenopausal and 
post-menopausal women has been shown in Table 
no2. Increased waist and low HDL were seen in 47.4% 
and 55.3% respectively in postmenopausal women 
as compared to 14.5% and 16% in premenopausal 
women respectively. Although the frequency of all 
five components of metabolic syndrome abdominal 
obesity, elevated blood pressure, low HDL cholester-
ol, high triglycerides, and high fasting glucose were 
increased in postmenopausal women as compared to 
the premenopausal women but these finding were not 
statistically significant except hyperglycemia which was 
nearly significant.

Table 1: Metabolic Syndrome in Pre Menopausal 
and Postmenopausal Participants

Participants Metabolic syndrome
Non -Met.

Synd
Metabolic 

Synd
chi 

square 
3.301

Premeno-
pausal

8 ( 10.5%) 10 (13.2%) P value 
< 0.05

Postmeno-
pausal

31 (40.8%) 27 (35.5%)

39 (51.3%) 37(48.8%)

Table 2: Frequency of  Different Components of 
Metabolic Syndrome in Pre and Post Menopausal 

Women

Compo-
nents

Premeno-
pausal

Postmeno-
pausal

P-Value

Abnormal 
Tri-

glycerides

09  (11.8%) 27 (35.5%) 0.79

Hyperten-
sion

06  (7.9%) 24 (31.6%) 0.54

Hypergly-
cemia

11 (14.5%) 21 (27.6%) 0.06

Increased 
waist

11 (14.5%) 36 (47.4%) 0.94

Abnormal 
HDL

12 (16%) 42 (55.3%) 0.63

 Physical 
Inactivity

15 (20%) 51 (67%) 0.61

DISCUSSION

	 The prevalence of metabolic syndrome seen in 
women have wide range as it depends upon which 
criteria has been used to define metabolic syndrome 
as there are quite a number of definition beside this it 
also depends on the characteristics of the population 
chosen for study. Hence the prevalence ranges from 
10.7 % in young Korean women by NECP criteria7,8 to 
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74% in Birmingham study of postmenopausal women 
with coronary heart disease using IDF criteria.9 

	 Our study revealed overall prevalence of meta-
bolic syndrome by NECP ATPIII about 49% in the 76 
women participants. Among postmenopausal women 
the prevalence of metabolic syndrome was 35.4%, 
higher than the pre-menopausal women(13.2%).Our 
result was consistent with Deibert et al10 study which 
showed that the postmenopausal women had 36.1% 
prevalence of metabolic syndrome while only 22.7% 
seen in the premenopausal women. Similarly in a 
cross-sectional study conducted in Brazil also showed 
that the prevalence was higher in postmenopausal 
women as compared to pre-menopausal women, they 
included 323 pre and postmenopausal women, using 
two different definitions the results in postmenopausal 
women were 44.4% (NCEP) and 61.5% (IDF) as com-
pared to 24%(NCEP) and 37% (IDF) of premenopausal 
women.3 Using different methodology make differences 
in the result.

	 In different countries such as China, Canada, 
Austria, Iran and Germany prevalence of metabol-
ic syndrome in postmenopausal women was as 
37.34%.29.6%, 32.6%,31% and 36.1% respectively.11,12,13 
Sedentary lifestyle, eating habits, socio-cultural influenc-
es and different characteristics of the population give 
different prevalence results.1

	 Our study also highlighted different components 
of metabolic syndrome showing hypertension, hyper-
glycemia, elevated triglyceride, increased waist circum-
ference and low HDL levels, the frequency of which 
were raised in postmenopausal women as compared to 
premenopausal women. Although only hyperglycemia 
was statistically significant. A study conducted in Brazil 
also showed similar results that the increased frequency 
of the five components in postmenopausal women as 
compared to premenopausal women, while hyperten-
sion and central obesity was statistically significant.3

	 One of the most prevalent component of meta-
bolic syndrome in our study was central obesity with a 
frequency of 47.3%, in post-menopausal women similar 
findings were seen in the studies conducted in Argenti-
na3, Iran14 and Babol15. In another studies in Ecuador16 
the most prevalent risk factor was hypertriglyceridemia. 
The other most prevalent component of metabolic 
syndrome in our study was low HDL 55% in frequency 
similar findings seen in studies of Iran17, Korea18and 
Brazil3 where low HDL-cholesterol level was also report-
ed as most prevalent component in postmenopausal 
women. Lastly our study also showed that there was 
very much reduced physical activity and increased BMI 
in both premenopausal and post-menopausal women 
highlighting the fact that in underdeveloped countries 
there in less awareness of healthy lifestyle. Therefore 
women usually end up into metabolic syndrome and 
with important risk factors at an earlier age as well in 
their post-menopausal status. The limitation of our study 

was the small size of the sample ,which may have limited 
the power of results. Despite this the study has provided 
relevant results regarding prevalence and components 
of metabolic syndrome in post-menopausal and pre-
menopausal women.

CONCLUSION

	 Central obesity and low HDL were the most im-
portant components of the metabolic syndrome seen in 
postmenopausal women. They are also important risk 
factors of cardiovascular diseases. Emergency health 
interventions are need such as modifying the life style 
to control these important risk factors such as central 
obesity, hypertension, and dyslipidemia and glucose 
intolerance so as to minimize the cardiovascular dis-
eases. Further research is recommended in women of 
menopausal status especially of third world countries.
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