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ABSTRACT: Metabolic syndrome is a congregation of central obesity, dyslipidemia, raised blood 
sugar levels, increasing the individual’s susceptibility to Type II Diabetes and cardiovascular 
diseases. Objectives: (1) To determine the prevalence of metabolic syndrome in young, urban, 
female population. (2) To determine the risk factors in poor, urban, female population. Study 
Design: This was a descriptive cross sectional study. Setting: The department of Gynae/
Obst Unit II KMDC/Abbasi Shaheed hospital. Period: One year starting from January 2016 to 
December 2016. Material and Method: Approval was taken from ESRC of KMDC. All healthy 
asymptomatic married/single women between 18-49 years of age were included while women 
<18 or >50 years of age, diabetic, hypertensive or having bleeding disorders were excluded 
from study. Laboratory data included blood sugar, triglycerides, HDL-cholesterol, collected by 
phlebotomist from the participants in fasting state through venipuncture.  A Chi-square test was 
applied to evaluate the association of demographic group variables and metabolic syndrome. 
P-value <0.05 was considered as statistically significant. There was no conflict of interest. Result: 
A total of 343 participants were recruited. The socio and demographic data is summarized in 
Table-I. The prevalence of Metabolic syndrome was found to be high.  227(66.2%) of participants 
were having Metabolic syndrome according to NCEP ATP III criteria. 63(18.4 %) had history of 
PIH while 52(15.2%) had family history of hypertension and 126(36.7 %) had family history 
of both Hypertension and Diabetes. 232 (67.6 %) of women had sedentary life style and only 
3(0.9%) practiced aerobic exercises. 287(83.7%) had their waist circumference of >80cm, the 
mean systolic blood pressure was 127.5 +-23.76 while the mean diastolic blood pressure was 
86.99+-57.36. The mean of BMI was at higher level 30.97+-6.41. Obesity is the most common 
risk factor for Metabolic syndrome. The mean of fasting blood sugar was 105.08+-42.16 
which was on higher side. The mean of Triglycerides 142.43+-61.12 and HDL 39.04+-12.45 
were within normal limits. Increased prevalence was observed in women who had PIH during 
pregnancy and childbirth 25.1% v 5.2%(p value=0.001). Conclusion: Prevention and treatment 
of metabolic syndrome is a big challenge. Lifestyle interventions should begin from the early 
childhood to reduce weight and to prevent development of obesity and metabolic syndrome.

Key words: Obesity, overweight, sedentary lifestyle, lifestyle modifications, non-
communicable diseases
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INTRODUCTION
Metabolic syndrome has become a public 
health concern in the world.  It is a major cause 
of morbidity and mortality. Many studies have 
shown strong association of metabolic syndrome 
with coronary artery disease, Type ii Diabetes and 
Stroke.1 Beyond these diseases, individuals with 
MS are highly susceptible to other conditions like 
Polycystic ovary syndrome, fatty liver, cholesterol 
gall stones, asthma, sleep disturbances, and 
some forms of cancer.2

A recent hospital based survey from Pakistan and 
India has shown that prevalence of Metabolic 
syndrome is 34.8% and 25.3% respectively.3 Due 
to this high prevalence, the risk of cardiovascular 
disease and Diabetes are markedly increasing.

The definition of metabolic syndrome given by 
American Heart Association and The National 
Heart, Lung and Blood Institute (AHA/NHLBI) 
in 2005 declared that a clinical diagnosis of 
metabolic syndrome can be established if 

mailto:sumbul.sohail01@gmail.com


Professional Med J 2017;24(9):1286-1294. www.theprofesional.com

METABOLIC SYNDROME

1287

2

any three of the following factors are present 
i.e Elevated, a. Triglycerides >150mg/dl 
(1.7mmol/l) b. Waist circumference >80cm, 
c. Fasting glucose >100mg/dl (5.6mmol/l) 
d. Systolic Blood pressure /Diastolic Blood 
pressure >130/85mmHg and Decreased HDL-
Cholesterol4<50mg/dl(1.29mmol/l).

The prevalence of Metabolic syndrome increases 
with age. The highest recorded prevalence 
worldwide is in Native Americans with nearly 
60% of women post-menopausal.5 Changes 
in hormonal levels with decrease in estrogen 
is the main factor for metabolic syndrome at 
menopausal transition.6 But surprisingly, South 
Asian women are more prone to have Metabolic 
syndrome at a pre-menopausal age as compared 
with Caucasians.7 

It is hard to talk exactly how long pre menopause 
last. According to International Menopause 
Society 2015 It begins when a young girl has 
first period and ends with the first typical signs 
of menopause such as hot flushes, mood swing 
etc. Changes in lifestyle, physical inactivity, 
lack of education, nutritional status as well as 
environmental and social factors are responsible 
for this rising prevalence of Metabolic syndrome 
at a younger age.8

ATPIII considered the obesity (BMI>25 kg/
m2 according to WHO) epidemic as mainly 
responsible for the rising prevalence of metabolic 
syndrome. The accumulation of fat in a central 
distribution has emerged as a cardiovascular risk 
factor independent of overall obesity.9

Several cross sectional studies have established 
that overweight and obesity are clearly associated 
with risk components of Metabolic syndrome.10 
Obesity in terms of waist circumference is found to 
be 46-68% of the Pakistani population.11 Pakistan 
is a low income developing country and most of 
the families due to financial and cultural factors 
are forced to take carbohydrate containing diet, a 
strong contributing factor of weight gain.

Physical inactivity is another strong contributing 
factor for increased prevalence of Metabolic 
syndrome at pre-menopausal. Epidemiological 

studies have shown a direct relationship between 
lack of physical activity and Metabolic syndrome.12

Sedentary lifestyle, availability of new technology, 
increased use of television, lack of playgrounds, 
along with lack of security and social restrictions 
are important factors for our women becoming 
obese.13,14

Unfortunately, there are no nationally 
representative studies that have yet been done 
in Pakistan to evaluate the prevalence and risk 
factors for Metabolic syndrome among a young 
and middle aged poor urban women. Abbasi 
Shaheed Hospital, a tertiary care hospital, is 
an ideal place where health care providers can 
identify these women who are at risk to develop 
Metabolic syndrome so that treatment and 
preventive strategies can be evolved to prevent 
risk of Diabetes and Cardiovascular diseases 
in later life. Therefore, a study was planned to 
identify the risk factors of Metabolic syndrome 
among the above population. The objectives of 
study were to identify the risk factors of Metabolic 
syndrome   among Premenopausal women.

MATERIALS AND METHODS
This was a descriptive cross sectional study, 
conducted in the department of Gynae/ Obst 
Unit II KMDC/Abbasi Shaheed hospital over a 
period of one year. Approval was taken from 
ESRC of KMDC. The participants were recruited 
from all outdoor patients visiting for various 
gynecological problems as well as paramedical 
staff, birth attendants and indoor patients’ and 
their attendants. All healthy asymptomatic 
married/single women between 18-49 years of 
age were included while women <18 or >50 
years of age, diabetic, hypertensive or having 
bleeding disorders were excluded from study. An 
informed written as well as verbal consent was 
taken from all participants.

The data was collected through completing 
questionnaire followed by clinical examination of 
participating women and collection of laboratory 
investigations.

The questionnaire design specifically for 
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this study, contains demographic characters 
including information regarding the subjects age, 
marital status, education, ethnicity, employment, 
obstetrical history, family history of hypertension, 
diabetes. Information regarding life style behavior 
including, dietary history, physical activity and 
socioeconomic status.

Keeping in view, the multiethnic population visiting 
at Abbasi Shaheed hospital, the questionnaire 
was translated to different regional and national 
language of the participants from the original 
English version. All the participants answered on 
the questionnaire followed by clinical examination 
by gynecologist under the supervision of Principal 
investigator. The clinical examination included 
measurement of Blood pressure, Body weight, 
height, waist circumference. Body weight and 
height was measured in an upright position with 
light clothing and no shoes. BMI was calculated 
as body weight(kg) divided by body height(m)2. 
BMI was classified according to WHO criteria.

Waist circumference was measured in centimeters 
at the midpoint between the iliac crest and lower 
rib margin at the end of expiration, while standing.
Laboratory data included blood sugar, 
triglycerides, HDL-cholesterol, collected by 
phlebotomist from the participants in fasting state 
through venipuncture. 

All participants were evaluated by the Principal 
investigator, an awareness programme regarding 
modification of lifestyle, dietary advice, encourage 
physical activity was conducted within hospital 
and referred to medical department for control of 
blood sugar and dyslipidemia. 
It is ongoing activity in the department of Gyne/
Obst.

The sample size calculation was done using 
WHO software edited by L. Lemeshow and 
S-K-Lwange. The reference study used for this 
sample size calculation is Prevalence and Risk 
factors for Metabolic syndrome in Asian Indian. 
A community study from urban eastern India. 
J. Cardiovascular Disease Research2012 july-
sep;3(3):204-2011.For our study the sample size 
calculated is 343.Patients were selected by Non-

probability convenience sampling technique.

Data was collected through a questionnaire and 
was analyzed by SPSS version 17. Continuous 
variables like age, clinical examination findings, 
lab results etc. was presented as Mean 
±Standard Deviation, Median, Range, 95% CI 
whereas categorical variables like marital status, 
education, ethnicity, family history, metabolic 
syndrome, number of risk factors were presented 
in frequency and percentages. A Chi-square 
test was applied to evaluate the association of 
demographic group variables and metabolic 
syndrome. P-value <0.05 was considered as 
statistically significant.

There was no conflict of interest. 

RESULT 
A total of 343 participants were recruited. The 
socio and demographic data is summarized in 
table 
1. The age of the participants were mostly between 
36-40 years 87(25.4%). Married 282 (82.2%) and 
multiparous 267 (77.8 %). As far as education was 
concerned, 151 (44.0%) were highly educated. 
As this study was conducted in Karachi urban 
city, 270 (78.7%) belong to Urdu speaking/Sindhi 
group. Another emerging group was Pakhtoon, 
46 (13.4 %). 190 (55.4%) of participants were 
household women while 134 (39.1%) were part 
timer workers.

Regarding past obstetrical history, 63 (18.4%) 
had history of PIH while 52(15.2%) had family 
history of hypertension and 126 (36.7%) had 
family history of both Hypertension and Diabetes.
Regarding dietary habits 203 (59.2%) of 
participants ate carbohydrate containing diet 
routinely. 
As far as physical activity was concerned,232 
(67.6%) of women had sedentary life style and 
only 3 (0.9%) practiced aerobic exercises. 
Regarding socioeconomic status 162 (47.2%) of 
women belong to middle class families.

As shown in table 1, majority of participants had 
central deposition of fat ,287(83.7%) had their 
waist circumference of >80cm, the mean systolic 
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blood pressure was 127.5 +-23.76 while the 
mean diastolic blood pressure was 86.99+-57.36. 
The mean of BMI was at higher level 30.97+-6.41. 
The mean of fasting blood sugar was 105.08+-
42.16 which was on higher side. The mean of 
Triglycerides 142.43+-61.12 and HDL 39.04+-
12.45 which were within normal limits.

As shown in Figure I, the total prevalence of 
Metabolic syndrome was found to be high in the 
study subjects. 227 (66.2%) of participants were 
having Metabolic syndrome according to NCEP 
ATP III criteria.

Figure II has shown prevalence of individual 
components of Metabolic syndrome.139 (61.2%) 
had hypertension, 148 (65.2%) had raised blood 
sugar, while 339.57 (99%) had>80 cm of waist 
circumference indicating that obesity is the most 
common risk factor for Metabolic syndrome.

Table 2 shows association of demographic and 
clinical parameters with Metabolic syndrome. 
The prevalence of Metabolic syndrome had a 
very significant association with age. As age 
progress, the number of participants having 
Metabolic syndrome increased from 3.5% v 
30.8% from 18-40 years of age (p value=0.001). 
As far as ethnicity was concerned, there was no 
significant association with Metabolic syndrome. 
Regarding dietary habits, no association was 
observed because most of our participants ate 
carbohydrate containing diet.

Employment had a significant association with 
Metabolic syndrome prevalence. Increased 
prevalence of Metabolic syndrome was seen in 
those subjects who were household as compared 
to working 65.2% v 5.7% (p value=<0.001).

Another significant association was observed with 
physical activity and Metabolic syndrome. Those 
women leading sedentary lifestyle were more 
likely to have Metabolic syndrome as compared 
to those exercised 77.5% v 0% (p value=0.001) 
indicating that physical activity is an important 
risk factor for Metabolic syndrome.

Increased prevalence was observed in those 

participants who had developed PIH during 
pregnancy and childbirth as compared to those 
who remains normotensive 25.1% v 5.2% (p 
value=0.001) indicating an important risk factor 
for Metabolic syndrome.

As far as family history of hypertension and 
diabetes were concerned, it has a significant 
influence on the prevalence of Metabolic 
syndrome. Participants who had family history 
of hypertension, were at high risk to develop 
Metabolic syndrome as compared to those who 
were normotensive 19.4% v 6.9% (p value=0.001) 
and those who had family history of Diabetes 
were likely to had Metabolic syndrome 21.6% v 
12.9% (p value=0.001).

As far as BMI was concerned, it has a great 
influence on the prevalence of Metabolic 
syndrome. Increased prevalence of Metabolic 
syndrome was observed in those participants who 
have had high BMI as compared to those who 
have normal BMI 73.6% v 5.7%(p value=0.001) 
indicating that obesity is a significant risk factor 
for Metabolic syndrome.

Figure-1. Frequency of Metabolic Syndrome in Study 
Population (n=343)

Figure-2. Percentage of Factors Contributing in 
Metabolic Syndrome (n=227)
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Variables n (n%)
Age groups (years)
18-25
26-30
31-35
36-40
41-45
46-49

55 (16%)
53 (15.5%)
62 (18.1%)
87 (25.4%)
53 (15.5%)
33 (9.6%)

Literacy
Primary
Secondary
Not Literate

99(28.9%)
151(44.0%)
93(27.1%)

Marital Status
Married
Un-married
Widow
Divorced

282(82.2%)
50(14.6%)

7 (2%)
4 (1.2%)

Employment
Household
Part time
Full time

190(55.4%)
134(39.1%)

19(5.5%)
Ethnicity
Sindhi/Urdu Speaking
Pukhtoon
Punjabi
Balochi

270(78.7%)
46 (13.4%)
25(7.3%)
2(0.6%)

Parity
Nulliparous
Multiparous

76(22.2%)
267 (77.8%)

Obstetric history
PIH
Diabetes
Both
Nil

63(18.4%)
7(2.0%)

18(5.2%)
255(74.3%)

Family History of
Hypertension
Diabetes
Both
None

52(15.2%)
64(18.7%)

126(36.7%)
101(29.4%)

Dietary History
CHO
Mix  

203(592%)
140(40.8%)

Physical Activity
Sedentary
Exercise >2hrs
Aerobic exercise

232(67.6%)
108(31.5%)

3(0.9%)
Social History
Poor
Fair
High

144(42.0%)
12(47.2%)
37(10.8%)

Waist Circumference
<80
>80

56(16.3%)
287(83.7%)

Systolic Blood Pressure (mmHg)* 127.5 ±23.76
Diastolic Blood Pressure 86.99±57.36
Height (cm)* 153.43±5.58
Weight (kg)* 72.92±15.55
BMI (kg/m2)* 30.97±6.41
Fasting Blood Sugar (mg/dL)* 105.08±42.16
Triglycerides (mg/dL)* 142.43±61.12
HDL-Cholesterol (mg/dL)* 39.04±12.45

Table-I. Demographics& Study Characteristics 
(n=343) *presented in Mean ±SD

Variables
Metabolic 
Syndrome

n (n%)

No 
Metabolic 
Syndrome

n (n%)

P-value

Age groups
18-25
26-30
31-35
36-40
41-45 years
46-49years

8 (3.5%)
25 (11%)

45 (19.8%)
70(30.8%)
49(21.6%)
30(13.2%)

47 (40.5%)
28 (24.1%)
17 (14.7%)
17(19.5%)

4(7.5%)
3(9.1%)

0.001

Ethnicity
Sindhi/Urdu
Punjabi
Balochi
Pukhtoon

174(76.7%)
15(6.6%)
2(0.9%)

36(15.9%)

96(82.8%)
10(8.6%)

0(0%)
10(8.6%)

0.186

Dietary
CHO
Protein
Fat
Mix

142(62.6%)
0(0%)
0 (0%)

85(37.4%)

61(52.6%)
0(0%)
0(0%)

55(47.4%)

0.049

Life style
Sedentary
Walking/d
Aerobic 
exercise

176(77.5%)
51(22.5%)

0(0%)

56(48.3%)
57(49.1%)

3(2.6%)

0.001

Employment
Household
Part Time
Full Time

148 (65.2%)
66 (29.1%)
13 (5.7%)

42 (36.2%)
68 (58.6%)

6 (5.2%)

< 0.001

PIH 57(25.1%) 6(5.2%) 0.001
Hypertension 44(19.4%) 8(6.9%) 0.001
Diabetes 49(21.6%) 15(12.9%) 0.001

BMI Groups
Underweight 
(< 18 kg/m2)
Normal (18 – 
24.99 kg/m2)
O v e r w e i g h t 
(25 – 29.99 kg/
m2)
Obese (≥ 30 
kg/m2)

0(0%)

13(5.7%)

47(20.7%)

167(73.6%)

3(2.6%)
51(44%)

20(17.2%)
42(36.2%)

0.001

Table-II. Association of Metabolic Syndrome with 
Risk Factors

5
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DISCUSSION 
This first time cross-sectional study done on poor 
and middle class female population of urban 
Karachi, aged between 18-49. The prevalence of 
METS was found to be 66.2% (227 respondents). 
The pattern followed a rising prevalence with 
increasing age with the prevalence being 3.5% 
in the age group between 18-25, and maximum 
prevalence of 21.6% being found in the age group 
41-45 years. In Pakistan, no studies have yet been 
conducted solely on female population. However 
studies done in other South Asian countries on 
young females have shown the prevalence to be 
between 6.8 to 17.5 percent.7,8,10,20,30,31,35 A study 
conducted in Pakistan which was not gender-
specific, showed a prevalence between 39%- 
45%.11 However, another study conducted in 
Pakistan found a prevalence of 23.6% in the age 
group 30-39, while between 40-49 the prevalence 
rate was 20.3%.35

The high prevalence rate shown in our study 
and the one done by Samad Shera was because 
the number of married multiparous women were 
more compared to the studies done in other 
South Asian countries in which the age was taken 
as between 17-25 years. These were younger, 
educated individuals, leading a healthy lifestyle. 

Abdominal obesity is quite prevalent in South 
Asia, with females outnumbering males.16 Several 
studies have shown that South Asians are at a 
greater risk of CVD because of their increased 
body fat and increased abdominal fat distribution 
at similar BMIs than Caucasians.8,15,23 The 
prevalence of obesity and metabolic syndrome is 
on the rise, leading to increased morbidity. Since 
obesity tracks from childhood into adulthood, 
the clinical events must be recognized earlier.8 
Physiological changes in females have been 
explored that tend to increase the risk of inactivity, 
obesity and metabolic syndrome.34 Pregnancy 
is another stage marked with weight gain, 
and retaining this body weight contributes to 
overweight and obesity in women of childbearing 
age.32 An observational study which was a 
part of SWAN study found that mean weight 
gain of women in midlife was 2.8 kg and waist 

circumference increase of 2.2 cm. Increase in 
physical activity could bring about a reduction of 
0.32 kg.33

In our study, 287 women (83.7%) had a waist 
circumference of greater than 80 cm. As WHO 
criteria was used for assessment of BMI, those 
having a BMI of (25-29.99 kg/m3), 47 had metabolic 
syndrome (20.7%), while those obese (>30 kg/
m3), 167 females, with a prevalence of metabolic 
syndrome (73.6%), shows that obesity acts as 
an independent risk factor for development of 
metabolic syndrome and increasing risk of Type-
II Diabetes and CVD.

According to the Global Burden of Disease 
study, published in the Lancet, Pakistan has 
been declared the 9th most obese country. 
Increased technological advancements come 
with a price, leading to sedentary lifestyle, which 
is described as a lifestyle with no or irregular 
physical activity. Total daily physical activities, 
including occupational, household, and leisure 
time activities have much reduced. Increased 
urbanization and high rise living, lack of space 
and parks, with social inhibitions of women, has 
led to a negative impact on the physical activity. 
In our study, 232 women (67.6%) were having a 
sedentary lifestyle which was associated with a 
prevalence of 77.5% among 176 women, were 
not involved in any kind of physical activity, 31.5% 
did some exercise, while 0.9% were involved in 
aerobic exercises and none of them suffered from 
metabolic syndrome

Diabetes is highly prevalent, with Asia contributing 
to 60%.36 By the year 2030, it is expected to reach-, 
and Pakistan would be 4th on the list. Pakistan has 
undergone almost 50% urbanization10, along with 
the use of energy-rich processed foods.40 Even 
the local variant of fast food burger is very high 
in trans fatty acids, because of deep frying and 
low costs. Pakistanis develop IGT at a younger 
age, many having strong family history, clustering 
of cardio-metabolic disorders and high genetic 
susceptibility.

Metabolic syndrome is a growing global problem 

6
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and is a major contributor to cardiovascular 
disease in the future. Hypertension in pregnancy 
poses a threat for the future development 
of cardiovascular risk. In our study, we had 
57 patients, who had history of pregnancy 
induced hypertension (25.1%) suffering from 
metabolic syndrome. A paper published in the 
American Journal of Obs and Gynae37 found an 
increased incidence of metabolic syndrome and 
hypertension after a mean follow up of 2.5 years. 
Similarly, another study in Finland on 12,055 
women with pregnancy induced hypertension, 
were followed for a period of 35 years, were found 
to be associated with subsequent cardiovascular 
disease and arterial hypertension.38

In our study, most of the patients were on a 
carbohydrate rich diet.

Ethnicity, along with economic discrimination, 
lifestyle factors including diet, physical activity, 
genetic heritage based on geographic origin, 
along with low education group was more likely 
to have METS. High education, high income, 
less likely to have METS. Asian consume more 
carbohydrates with lower fruit intake, leading 
to increased post-prandial hyperglycemia and 
insulin resistance.1 In our study, most of the 
females interviewed were consuming a CHO rich 
diet. However, no direct relationship was found 
between diet and metabolic syndrome.

CONCLUSION
Female life expectancy has increased to 67.8%, 
however this has also has increased the risk of 
non-communicable diseases. The study found a 
66.2% prevalence of METS (227 respondents), 
but its features can start presenting at least 10 
years prior to the development of diabetes or 
cardiovascular disease. The underlying cause 
is our worsening lifestyles that have become 
increasingly sedentary. Other causes such as 
PCOS also play a major role in the development 
of MS. Equally responsible is the lack of 
awareness amongst even the educated about the 
repercussions of our unhealthy lifestyles.
Copyright© 15 May, 2017.
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