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ABSTRACT 
 

OBJECTIVE: To determine the prevalence of metabolic syndrome in a low socioeconomic group in urban population and its 
association with different variables. 
STUDY DESIGN: A cross sectional observational study. 
PLACE AND DURATION: Study was conducted in Dr. Ziauddin University and Hospital, Karachi for six months from 30th June 2013 to 
29th December 2013. 
METHODOLOGY: A total of 246 patients of either gender with age 30 to 65 years and monthly income less than rupees 15,000, had 
less than 12 years of formal education were enrolled in the study. WHO criteria was used for the diagnosis and classification of 
diabetes. Sitting blood pressure, Waist circumference, Body weight and height were measured. Patients with diabetes, hypertension, 
central obesity and hyperlipidemia were enrolled. Variables like gender, age, BMI, SBP, DBP, educational status, employment status, 
fasting blood sugar, triglyceride, High density lipoproteins (HDL), antihypertensive treatment, anti-diabetes treatment, and history of 
ischemic heart disease were studied in patients with metabolic syndrome. 
RESULTS: Metabolic syndrome prevalence in low socioeconomic groups shows a significant association with gender, monthly income, 
fasting blood sugar, triglycerides, anti-hypertensive treatment and history of ischemic heart disease with p≤0.05. No significant 
association was found with age, BMI, education, employment status, and treatment of diabetes with p>0.05.   
CONCLUSION: Lower socioeconomic status in urban population was associated with higher risks of Metabolic Syndrome.   
KEYWORDS: Metabolic syndrome, Prevalence, Urban population, Socioeconomic status, Blood sugar, Lipid profile. 
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INTRODUCTION 

 
Metabolic syndrome is a constellation of risk factors, including 
obesity, insulin resistance, hyperglycemia, hypertension, 
dyslipidemia (increased cholesterol and triglycerides, low high 
density lipoproteins) that confer significantly increased risk of 
developing cardiovascular disease and diabetes mellitus.1 A 
variety of studies indicate diverse components to be most 
frequent in occurrence. In a European study High density 
lipoprotein was the most commonly occurring factor (87.6% of 
the subjects), followed by obesity in 34.7%. Increase in lipid 
levels has been known to be exacerbated by insulin resistance in 
diabetic patients which is a strong predictor of atherogenic 
coronary artery disease.1-3   

 Metabolic Syndrome is known to increase the risks of Coronary 
Artery Disease (CAD), stroke, and type-2 diabetes.4,5 Recent 
surveys from Pakistan and India show that the prevalence of 
Metabolic syndrome is 34.8% and 25.3% respectively.6,7 . Its 
prevalence in Pakistan is showing an upward trend.8 
There are no well-accepted criteria for diagnosing the metabolic 
syndrome. The criteria proposed by the National Cholesterol 
Education Program Adult Treatment Panel III (NCEPATP III), with 
minor modifications, were currently recommended and widely 
used. Other criteria were those of the World Health Organization 
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(WHO), the International Diabetes Federation (IDF), and the 
American Heart Association (AHA).8 
Socioeconomic status is a summary indicator that is often used 
in health and biomedical research. It is a multi-dimensional 
concept encompassing an individual’s access to social and 
economic resources. Diet related non-communicable disease, 
resulting from largely preventable risk factors, is responsible for 
most of the world’s health problems. South East Asia, has to 
experience great burden of chronic disease on its health and 
economy.9 Coronary heart disease remains the leading 
contributor to adult deaths (35-65 years), followed by cancer 
and diabetes.10 It is expected that 4 out of 5 deaths in the 3rd 
world, by 2025, will be due to chronic diseases, with 3 out of 4 
people having diabetes.11 
Metabolic syndrome is on a rise in developing countries and 
individuals having metabolic syndrome are twice as likely to 
develop cardiovascular disease with a five-fold increased risk of 
diabetes mellitus, over the next 5-10 years.12,13 Objective of the 
study is to determine the prevalence of metabolic syndrome 
in a low socioeconomic urban population and to identify 
significant associations with different variables.  
  

METHODOLOGY 
 
This is a prospective cross sectional observational study, 
conducted in Dr. Ziauddin University & Hospital Karachi. Patients 
were enrolled for six months, from 30th June 2013 to 29th 
December 2013. Sample size is 246, and sampling technique 
used is non-probability consecutive sampling. Males and 
females aged 30-65 years, with a monthly income of less than 
PKR 15,000 and less than 12 years of formal education were 
included. Patients with ascites, chronic liver, kidney, or heart 
disease, malignancy, Cushing’s disease, hypothyroid and those 
with secondary hypertension were excluded. Patients on 
systemic steroids, familial dyslipidemias, type 1 diabetics and 
pregnant patients were also excluded. 
International Diabetes Federation criteria was used for 
diagnosing metabolic syndrome, with adoption of Asian criteria 
for abdominal obesity. 13 According to this criteria at least 3 of 
the below mentioned must be present for a person to have 
metabolic syndrome. Central obesity (waist circumference in 
men ≥ 90cm and in women ≥ 80cm); Blood glucose fasting 
(greater than 100mg/dl or known case of Type ll diabetes 
mellitus); Blood pressure > 130/85 or known hypertensive); 
Triglyceride levels > 150mg/dl); high-density lipoproteins 
cholesterol (in men < 40mg/dl and in women < 50 mg/dl). 
Specifically designed form was used by resident (SA) to collect 
the data from the patients visiting the medicine OPD. Informed 
consent was taken after fully explaining the procedure and 
objective of the study. The number of completed years of 
education were recorded and categorized into 3 levels, less than 
5, 5-9 and 10-12 years. Participants currently engaged in a 
remunerated occupation were classified as active and others as 
inactive (retired, unemployed, housewives). Bio-data and 
history of diabetes, hypertension and ischemic heart disease 
were recorded. WHO criteria was used for the diagnosis and 
classification of diabetes.  

Samples for blood glucose and lipid profile were taken after an 
over-night fast. Sitting blood pressure was measured in patient’s 
right arm after taking 10 minutes rest. Two readings were taken 
and the mean was used for analysis. Waist circumference was 
measured with the subject standing with a flexible and non-
distend able tape, midway between the lower limit of the rib 
cage and iliac crest. Body weight was measured to the nearest 
0.1 kg using a digital scale and height measured to the nearest 
centimeter using a wall stadiometer. Data were then be 
processed by a single blind analyzer and were entered on the 
approved Performa. 
Data Analysis: SPSS-17 was used for statistical analysis. Result 
was expressed as mean ±SD, frequency and percentages for all 
continuous variables. Stratification with respect to age, gender, 
BMI, central obesity, raised FBS, BP, TGL, and low HDL, 
educational and economic status, antihypertensive and 
antidiabetics was done. Post stratification Chi-square test was 
applied. P value less than or equal to 0.05 was taken as 
significant.  

RESULTS 
 
Total of 246 patients were enrolled with age of 30 to 65 years. 
Descriptive statistics of weight, height, BMI, waist 
circumference, systolic blood pressure, and diastolic blood 
pressure were calculated. It was found that mean weights of 
study subjects was 78.76±1.98 with range 10(74-84) Kg. The 
mean height was 165.32±9.85 m2 with range 33(148-181) m2. 
The mean of BMI was 29.13±3.69 Kg/m2 with range 13.78(23.20-
36.98) Kg/m2. The mean waist circumference was 98.45±7.39 cm 
with range 27 (85-112) cm. The mean systolic blood pressure 
was 135.0ss±2.04 mmHg with range 10(130-140) mmHg. The 
mean diastolic blood pressure was 89.07±1.91 mmHg with range 
7(86-93) mmHg (Table-I). 
 
Table – I: Frequency of weight, height, SBP, DBP, waist 
circumference, and BMI (N=246) 

  Mean ±SD 
Median 

(IQR) 
Range Min Max 

Weight (Kg) 78.76± 1.98 79 (3) 10 74 84 

Height (m2) 165.32±9.85 166 (14) 33 148 181 

BMI (Kg/m2) 29.13± 3.69 28.67 (5.73) 13.78 23.2 36.98 

Waist 
Circumference (cm) 

98.45± 7.39 102 (14) 27 85 112 

Systolic Blood 
Pressure (mmHg) 

135.00±2.04 135 (3) 10 130 140 

Diastolic Blood 
Pressure (mmHg) 

89.07± 1.91 89 (2) 7 86 93 

 
The mean monthly income was 11674.80±1527.94 PKR with 
range 5000 (9000 - 14000) PKR.  It was observed that monthly 
income of 23 study subjects was 9000 PKR, 10000 PKR of 44 
subjects, 11000 PKR of 36 subjects, 12000 PKR of 63 subjects, 
13000 PKR of 47 subjects, and 14000 of 33 study subjects. 
(Table- II) 
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There were 12.2% illiterate subjects, 26.0% subjects had 
education < 5 years, 44.7% had 5-9 years of education, and 
17.1% subjects had 10-12 years of education. 174 study subjects 
were active and 72 subjects were inactive in employment status. 
Descriptive statistics of laboratory findings including total 
cholesterol, fasting blood sugar, high density lipoprotein (HDL), 
and triglycerides were calculated. The mean cholesterol level 
was 5.97±0.55 mmol/L with range 2.91(4.26-7.17) mmol/L. The 
mean fasting blood sugar was 
110.76 mg/dl with range 47(90-137) mg/dl. The mean High 
Density Lipoprotein was 1.11±0.13 mmol/L with range was 
0.38(0.95-1.33) mmol/L. The mean Triglycerides level was 
150.08±5.08 mg/dl with range 17(143-160) mg/dl. Prevalence of 
Metabolic Syndrome among study subjects was also evaluated. 
It was found that out of total 246 study subjects 171 (69.5%) 
have Metabolic Syndrome.  
The association of Metabolic Syndrome was observed with low 
monthly income by applying chi square test considering p-value 
≤0.05 as significant. The results showed that metabolic 
syndrome is significantly associated with low monthly income at 
p≤0.05 level.  
 
Table-II: Frequency and association of metabolic syndrome 
with low monthly income (N=246) 

 
Metabolic Syndrome 

P-value Yes 
(n=171) 

No 
(n=75) 

Low 
Monthly 
Income 
(PKR) 

9000 (n=23) 18 5 

0.05* 

10000  (n=44) 36 8 

11000 (n=36) 27 9 

12000  (n=63) 44 19 

13000 (n=47) 25 22 

14000 (n=33) 21 12 

TOTAL 171 75 246 

P-value ≤0.05 considered as Significant 
* Significant at 0.05 level 
 
Stratification with respect to gender, age, BMI, SBP, DBP, 
educational status, employment status, fasting blood sugar, 
triglyceride, HDL, antihypertensive treatment, anti-diabetes 
treatment, and history of ischemic heart disease was done 
against prevalence of metabolic syndrome. Post stratification 
chi-square test was applied and P-value ≤0.05 was considered as 
significant. 107(171) 46% of the patients with metabolic 
syndrome had BMI of less than 29.5 and 64(171) 37.4% had BMI 
of more than 29.5. 94(171) 54.9% patients with metabolic 
syndrome had systolic blood pressure of less than 135mmHg and 
77(177) 43.5% had systolic blood pressure of more than 
135mmhg. 136(171) 79% of patients with metabolic syndrome 
had diastolic blood pressure of less than 90% and 36(171) had 
greater than 90 mmHg. (Table-III). 
 

Table-III: Frequency and association of metabolic syndrome 
with gender, age group, bmi, and blood pressure (N=246) 

 

Metabolic 
Syndrome P-

Value Yes 
(n=171) 

No 
(n=75) 

Gender 
Male (n=148) 110 38 

0.04* 
Female (n=148) 61 37 

Age Groups 
(years) 

≤ 48 (n=122)  87 35 
0.54** 

> 48 (n=124)  84 40 

BMI             
(Kg/m2) 

≤ 29.5 (n=147) 107 40 
0.20** 

> 29.5 (n=99) 64 35 

Systolic Blood 
Pressure (mmHg) 

≤ 135 (n=142) 94 48 
0.18** 

> 135 (n=104) 77 27 

Diastolic Blood 
Pressure (mmHg) 

≤ 90 (n=190) 135 55 
0.33** 

> 90 (n=56) 36 20 

P-value ≤0.05 considered as Significant 
* Significant at 0.05 level 
** Not Significant at 0.05 level  
 
90(171) 52.63% patients with metabolic syndrome had fasting 
blood sugars greater than 110mg/dl, 117(171) 68.4% with 
triglycerides more than 150mg/dl, and 141(171) 82.4% had high 
density lipoproteins less than 1.04mmol/L in males and 
1.3mmol/L in female. (Table-IV). 
 
Table-IV: Frequency and association of metabolic syndrome 
with laboratory findings (N=246) 

 
Metabolic 
Syndrome 

P-
Value 

Yes (n) No (n) 

Fasting Blood 
Sugar (mg/dl) 

≤ 110 (n=147) 81 66 
0.00* 

> 110 (n=99) 90 9 

Triglycerides 
(mg/dl) 

< 150 (n=129) 54 75 
0.00* 

≥ 150 (n=117) 117 0 

HDL         
(mmol/L) 

≥1.04 for Men 
≥1.3 for women 
(n=60) 

30 30 

0.00* 
<1.04 for Men 
<1.3 for women 
(n= 186) 

141 45 

P-value ≤0.05 considered as Significant 
* Significant at 0.01 level 
 
146 (171) 85% patients with metabolic syndrome had history of 
antihypertensive treatment, 113(171) 66% had history of 
antidiabetic treatment and 65(171) 38% with history of ischemic 
heart disease. (Table-V).  
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Table–V: Frequency and association of metabolic syndrome 
with treatment history (N=246) 

  

Metabolic 
Syndrome P-

Value Yes 
(n=171) 

No 
(n=75) 

Anti-Hypertensive 
Treatment 

Yes (n=194) 146 48 
0.00* 

No (n=52) 25 27 

Anti-Diabetes 
Treatment 

Yes (n=163) 113 50 
0.92** 

No (n=83) 58 25 

History of  Ischemic 
Heart Disease 

Yes (n=110) 65 45 
0.00* 

No (n=136) 106 30 

P-value ≤0.05 considered as Significant 
*   Significant at 0.01 level 
** Not Significant at 0.05 level 
 
The results showed that no significant association of metabolic 
syndrome was observed with age, BMI, systolic blood pressure, 
diastolic blood pressure, educational status, employment status, 
and anti-diabetes treatment with p>0.05. The significant 
association of metabolic syndrome was observed with gender, 
monthly income, fasting blood sugar, triglycerides, HDLC, anti-
hypertensive treatment, and history of ischemic heart disease 
with p≤0.05.  

DISCUSSION 
 
Type II Diabetes and Cardiovascular disease are the two main 
indicators for the identification of the metabolic syndrome14. 
Timely detection and treatment of cardiovascular diseases is 
important in decreasing its prevalence in a given population.5, 15 
Socioeconomic status is found to be inversely proportional to 
Metabolic Syndrome. Studies showed inverse and strong 
relationship between educational status and presence of 
Metabolic Syndrome.16 Modification of life style may have an 
impact in such groups. A South Korean study  concluded that 
metabolic syndrome was significantly prevalent in people with 
low socioeconomic status.17  The association of literacy and 
socioeconomic status  with Metabolic syndrome was mostly 
seen among females as they are more prone to socioeconomic 
inequalities.18 Moreover, the physical fitness of women in 
subcontinent is quiet neglected, as they are not encouraged to 
take  decision of their health and seek primary health care 
without allowance of head of family and accompanied by a male 
member. Sedentary life style and obesity leads to metabolic 
syndrome.19 Assumption can be made that the population in our 
study would be affluent (through cost of examination) and their 
health behavior and attitude can be different from the general 
population. This could be one reason for high prevalence of 
metabolic syndrome. One study conducted in china on adults 
showed significant inverse relationship between metabolic 
syndrome and socioeconomic status in women but not in men. 
In our study prevalence of Metabolic Syndrome was found to be 
69.5%. In comparison a study done in Korea showed a higher 
prevalence20, and lower in another US based study.21,22 Age 
group and  selection criteria for metabolic syndrome might be a 
confounding factor. Our results showed that 64.3% males and 

35.7% females had Metabolic Syndrome. The results being 
similar to those of studies conducted in the past. 
The prevalence of Metabolic Syndrome is high among obese, 
and increases with increasing obesity.22 There is paucity of data 
from other South Asian countries of Bangladesh, Nepal, 
Pakistan, and Sri Lanka. In National Health and Nutrition 
Examination Survey (NHANES) III data, the prevalence differed 
little among men (24.0%) and women (23.4%).23 However, in 
many of the studies worldwide and in Indian subcontinent, 
women had a higher prevalence of metabolic syndrome.24-26 

 
STUDY LIMITATIONS 

 
Some limitations of the present study must be highlighted. Study 
was cross-sectional in nature and duration of the metabolic 
syndrome is actually not known to us. The sample size is small 
and the study cannot be generalized to the whole population of 
Pakistan. The prevalence of metabolic syndrome in our sample 
was relatively common, it is possible that we may have 
overestimated the magnitude of the observed associations. The 
information like income status was gathered only by the patients 
who were part of the study. 
 

CONCLUSION 
 
Lower socioeconomic status in urban population was associated 
with higher risks of Metabolic Syndrome.   
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