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Background: Abdominal obesity is an increasing public health problem and is associated with a 
number of cardiovascular risk factors. The aim of this study was to determine the frequency of 
abdominal obesity and associated risk factors in patients of various ethnic groups presenting with 
acute coronary syndrome. Methods: A total of 477 patients presenting with acute coronary 
syndrome to the National Institute of Cardiovascular Diseases, Karachi were studied. The sample 
was divided into 5 major ethnic groups, Muhajir, Punjabi, Sindhi, Pathan, Baluchi and Others. Waist 
circumference of each patient was taken at the level of iliac crest and abdominal obesity was defined 
according to the International Diabetes Federation criteria of 2005 for South Asians as waist 
circumference ≥ 90 Cm in males and ≥80 Cm in females. Patients were also assessed for diabetes 
mellitus, hypertension, smoking, low HDL and elevated triglycerides. Results: Out of 477 patients 
(355 males, 122 females), abdominal obesity was present in 318 (67%) patients, 62% of males and 
81% of females were obese. Abdominal obesity was 62% in Muhajir, 78% in Punjabi, 67% in 
Sindhi, 68% in Pathan, 59% in Baluchi and 64% in others. Hypertension was present in 46%, 
Diabetes mellitus in 32%, Smoking in 33%, Low level of High density lipoprotein in 85.5% and 
raised triglycerides in 35% of patients. Conclusion: Abdominal obesity in Punjabi ethnic group is 
more common as compared to other ethnic groups. Low level of high density lipoprotein is almost 
universally present in patients with acute coronary syndrome.  
Keywords: Abdominal obesity, Acute coronary syndrome, Waist circumference, Cardiovascular risk 
factors 

INTRODUCTION 
Obesity is a major public health problem and is 
increasing in prevalence in most parts of the world.1  
The morbidity and mortality associated with being 
overweight or obese have been known to the medical 
profession for more than 2000 years.2 Overweight and 
obese individuals have a higher relative risk of 
hypertension, hypercholesterolemia, diabetes mellitus 
and metabolic syndrome as compared with normal 
weight individuals.3,4 Conversely, weight loss is 
associated with a reduction in obesity-associated 
morbidity.5 Now it has been recognised that increasing 
central adiposity by itself is associated with an increased 
risk of morbidity and mortality.6 

According to World Health Organization 
(WHO) report, obesity has become epidemic in the 
world1 and its prevalence is increasing in both 
developed7 and developing countries.8 According to the 
recent INTERHEART Study abdominal obesity is 
associated with increase risk of Myocardial infarction.9 
In Pakistan the prevalence of obesity derived from the 
National Health Survey of Pakistan (1990–94) was 
10.3% measured by body mass index (25% if lower cut 
off valves for south Asians are used)10, while in other 
local studies obesity was 28.6%11 and 41%12. In 
comparison to body mass index, the prevalence of 
obesity measured by waist circumference was 57% in a 
study, indicating the high prevalence of abdominal 
obesity in our population.13 However there are no local 

studies of obesity in patients with acute coronary 
syndrome, furthermore, the comparison of its burden in 
various local ethnic groups has also not been studied. 

The method used most commonly in 
determination of overweight and obesity is body mass 
index (BMI). However BMI does not provide enough 
information regarding the distribution of fat especially 
central adiposity. Therefore, waist circumference (WC) 
has been declared the best and the simplest 
anthropometric measurement for abdominal obesity14 
and it is established that waist circumference predicts 
increased risk of morbidity and mortality15 beyond that 
explained by BMI alone. 

The aim of this study was to determine the 
frequency of abdominal obesity and associated 
cardiovascular risk factors in patients of various ethnic 
groups presenting with acute coronary syndrome. 

MATERIAL AND METHODS 
The study was carried out at the National Institute of 
Cardiovascular Diseases, Karachi from October 2009 to 
April 2010. A total of 477 Patients of age ≥18 who 
presented to the ER with acute coronary syndrome, 
were included in the study. Acute coronary syndrome 
was diagnosed with the help of typical chest pain, ECG 
changes and/or raised cardiac biomarkers (Troponin T, 
Troponin I or CK-MB). Formal approval of the protocol 
was obtained from the ethical committee of the National 
Institute of Cardiovascular Diseases, Karachi. Written 
informed consent was taken from the patients.  
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Patients who were aged <18 years, pregnant 
women, missing waist circumference and those who had 
renal impairment, stroke or chronic obstructive airway 
disease were excluded from the study. The sample was 
divided into five major ethnical groups, Muhajir, 
Punjabi, Sindhi, Pathan, Baluchi and Others. 

To measure waist circumference, the upper hip 
bone and the top of the right iliac crest was located. The 
waist circumference was measured with a flexible tape 
placed on a horizontal plane around the abdomen at the 
level of the iliac crest. Before taking the measurements, 
it was ensured that the tape is snug, but does not 
compress the skin. The measurement was made to the 
nearest centimetre at the end of a normal expiration.16  

Abdominal obesity was defined according to 
the International Diabetes Federation (IDF) criteria of 
2005 for South Asians. In females a waist circumference 
≥80 cm and in males a value ≥90 cm are considered 
abnormal. Body mass index (BMI) was calculated as 
weight in kilograms divided by the square of height in 
meters. 

Hypertension was assessed using information 
by self-reported history and/or use of antihypertensive 
medication.17 Diabetes mellitus was defined as fasting 
plasma glucose ≥126 mg/dl or those with history of 
diabetes and use of anti diabetic medications. High 
density lipoprotein level <40 mg/dl for males, high 
density lipoprotein level <50 mg/dl for females and 
triglycerides of >150 mg/dl were considered abnormal. 

Continuous variables like age, waist 
circumference, height, weight, body mass index and 
laboratory findings were calculated as mean standard 
deviation. Categorical variables like gender, history of 
hypertension, diabetes mellitus, smoking and abdominal 
obesity were presented in frequencies and percentages. 
Chi-square test was used to see significant relationship 
of study variables between males and females and 
ethnic groups. All data were entered and analyzed 
through SPSS-15. A p-valve of 0.05 was considered 
statistically significant. 

RESULTS  
The study included a total of 477 patients with mean 
age of 53 years; 355 (74%) were males and 122 
(26%) were females. The general characteristics of 
the study variables are described in Table-1. 
Abdominal obesity was present in 318 (67%) 
patients, with both sexes showing high value of 
abdominal obesity, 219 (62%) patients in the male 
group and 99 (81%) in the females group (p<0.001) 
had abdominal obesity (Figure-1). 

Abdominal obesity as assessed in different 
ethnic groups also showed a high trend among all 
ethnical groups with 116 (62%) of Muhajir, 77 (78%) 
Punjabi, 34 (67%) Sindhi, 34 (68%) Pathan, 10 
(59%) Baluchi, and 47 (64%) of others had 

abdominal obesity (Figure-2). The relatively high 
value of abdominal obesity in Punjabi ethnic group as 
compared to other ethnic groups was evaluated for 
significance. The difference was statistically 
significant as compared to Muhajir (p=0.007) but was 
not significant as compared to other ethnic groups 
Punjabi/Sindhi (p=0.146), Punjabi/Pathan (p=0.203), 
Punjabi/Baluchi (p=0.099). Further analysis of 
ethnical groups revealed that within each ethnical 
group, female gender had high frequency of 
abdominal obesity as compared to males except in 
Sindhis, which had the same frequency of abdominal 
obesity (67%) in both males and females (Figure-3).   

Forty-six percent of patients had 
hypertension and 32% had diabetes mellitus, both 
conditions were more common in females. Thirty-
three percent of patients smoked and as expected 
almost all of them were males (Table-1). Low level 
of high density lipoprotein (HDL) was present in 408 
(85.5%) patients and elevated triglycerides in 165 
(35%) patients. The frequency of smoking, 
hypertension, diabetes mellitus, low HDL and raised 
triglycerides in the studied ethnical groups is 
tabulated in Table-2.  

Table-1: General characteristics of Study Variables 

Variables 
Total 

(n=477) 
Males 

(n=355) 
Females 
(n=122) 

Age (years) 53.2±11.8 52.9±11.6 53.8±12.4 
Height (m) 1.69±1.15 1.72±1.13 1.63±0.95 
Weight (Kg) 71±15.2 72.5±15.3 66.8±14.2 
BMI (Kg/m2) 24.7±5.9 24.6±6.3 25±4.4 
Waist Circumference (Cm) 94±15.6 94±15.5 94.1±15.9 
SBP (mmHg) 133.4±25.5 131.1±24.4 139.9±27.5
DBP (mmHg) 83.5±13.9 83±14.1 84.8±13.3 
Triglyceride (mg/dl) 141.4±85.5 138.5±75.8 149.7±108.8
HDL (mg/dl) 34.2±6.9 33.9±6.8 34.9±7.1 
RBS (mg/dl) 161.8±88.2 156.7±84.1 176.6±98.1
Ethnicity 

Mohajir 
Punjabi 
Sindhi 
Pathan 
Balochi 
Others 

 
187 (39.2%) 
99 (20.8%) 
51 (10.7%) 
50 (10.5%) 
17 (3.6%) 

73 (15.2%) 

 
135 (38%) 
66 (18.6%)
45 (12.7%)
36 (10.1%)
16 (4.5%) 

57 (16.1%)

 
52 (42.6%) 
33 (27%) 

6 (5%) 
14 (11.5%) 

1 (0.8%) 
16 (13.1%)

Hypertension 218 (45.7%) 143 (40.3%) 75 (61.5%)
Diabetes Mellitus 152 (31.9%) 103 (29%) 49 (40.2%)
Smoking 159 (33.3%) 150 (42.3%) 9 (7.4%) 

Figure-1: Frequency of Abdominal obesity in Males 
& Females 

AO=Abdominal Obesity 
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Figure-2: Frequency of Abdominal Obesity in 
Ethnic Groups 

Figure-3: Abdominal obesity of Males & Females 
in ethnic groups 

Table-2: Cardiovascular risk factors in different ethnic groups 
Ethnicity Smokers Hypertension Diabetes Mellitus Low HDL (HDL<40/50; M/F) Elevated TGs 
Mohajir (n=187) 53 (28.3%) 90 (48.1%) 69 (37%) 160 (85.6%) 63 (33.7%) 
Punjabi (n=99) 39 (39.4%) 53 (53.5%) 36 (36.4%) 90 (90.9%) 39 (39.4%) 
Sindhi (n=51) 23 (45.1%) 16 (31.4%) 8 (15.7%) 40 (78.4%) 14 (27.5%) 
Pathan (n=50) 8 (16%) 23 (46%) 15 (30%) 45 (90%) 22 (44%) 
Balochi (n=17) 8 (47.1%) 5 (29.4%) 5 (29.4%) 12 (70.6%) 4 (23.5%) 
Others (n=73) 28 (38.4%) 31 (42.5%) 19 (26%) 61 (83.6%) 23 (31.5%) 
Total (n=477) 159 (33.3%) 218 (45.7%) 152 (31.9%) 408 (85.5%) 165 (34.6%) 

 

DISCUSSION 
Obesity is a common problem world wide.18 In addition 
to body mass index (BMI), waist circumference (WC) 
has been advocated as one of the most useful tool to 
define obesity. Waist circumference predicts increased 
risk of morbidity9 and mortality.15 Several organisations, 
including the National Institute of Health19, currently 
advocate for the measurement of WC in clinical practice. 

In the United States, the prevalence of 
abdominal obesity as determined by high waist 
circumference was found to be 46% in NHANES 1999 to 
2000.20 In Canada, fewer than 10 percent of people were 
obese in all nine provinces in 1985, in 2000, more than 20 
percent of the people in five provinces were obese, a 
steady and distressing increase.21 In UK, 23% of man and 
women were having obesity which has doubled from 
1980 to 1993 and the trend has been uniform in both 
males and females.22 In India the prevalence of obesity 
has been reported to be 21.5 %.23 The prevalence of 
abdominal obesity in adults was found to be 30.4% in 
Turkey.24 These data and those from other countries are 
indicative of a major international epidemic.  

There is ethnic variability in waist 
circumference values that predict increased risk. It is 
well known that   South Asian population have more 
total fat and visceral fat and are therefore may be at 
higher risk of developing type 2 diabetes for a given 
BMI than whites.25,26 

Our study showed that in patients with acute 
coronary syndrome the frequency of abdominal obesity 
was quite high (67%) as compared to the general 
population. The prevalence of obesity in the general 
population of Pakistan was 10.3–25% by the National 
Health Survey of Pakistan (1990−1994).10 In other local 
studies the prevalence of obesity was and 57% (by waist 
circumference) as studied by Mohammad Noor et al.13 
The INTERHEART Study9 which included patients 
with acute myocardial infarction from 52 countries 

showed abdominal obesity to be present in 52.6% of 
cases. The INTERHEART Study also showed that 
abdominal obesity is associated with increased risk of 
acute myocardial infarction, which may explain the high 
trend of abdominal obesity in patients with acute 
coronary syndrome in our study. The female 
preponderance in our study was also evident in other 
local and international studies.9,12,13,27  

Abdominal obesity was a major problem 
among patients of all ethnic groups which probably is 
due to the common habit of intake of high caloric, oily 
food, rich in saturated fat (ghee) and carbohydrates, less 
consumption of fruits, vegetables and high fibre diets 
and a sedentary life style.11 Females mostly remain at 
home in our society and have more sedentary life in our 
society as compared to men, which explains the high 
frequency of abdominal obesity in females as compared 
to men. The Punjabi ethnic group, however, showed 
relatively high frequency of abdominal obesity as 
compared to other ethnic groups. This difference was 
statistically significant as compared to Muhajirs but was 
statistically non-significant as compared to other ethnic 
groups. These findings indicate that abdominal obesity 
in patients with acute coronary syndrome is a major 
health problem in our country and is highly prevalent in 
all ethnic groups. The observation of high frequency of 
abdominal obesity in Punjabis as compared to others, 
however, needs validation in other local studies.  

Cardiovascular risk factors like smoking, 
hypertension, diabetes mellitus, low HDL and elevated 
triglycerides, were present with increased frequency in 
our study (Table-2). The value of low HDL in acute 
coronary syndrome patients is strikingly high (85.8%) 
and it has been observed in various studies that low 
HDL is associated with coronary artery disease.28 In 
comparison to our study, the magnitude of low HDL in 
asymptomatic subjects, as studied by Abdul Jabbar et 
al29 is also high (50%) which indicate the high 
prevalence of low HDL in our population. This factor, 

Ethnicity
OthersMohajirBalochiPathanSindhiPunjabi
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80.0%

60.0%
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%
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in addition to other cardiovascular risk factors, may be 
responsible for the high incidence of coronary artery 
disease in our country. 

 LIMITATIONS OF THE STUDY 
As this is a single centre study, ethnical groups may not 
have been adequately represented. Comparison of the 
sample with normal ethnic population was not done 
which can be helpful for planning of primary 
prevention. The Baluchi group sample was considerably 
small which limited its comparison with other ethnical 
groups. Hypertension was defined by self reported 
history of hypertension or use of antihypertensive 
medications which might have underestimated the true 
magnitude of hypertension.  

CONCLUSION 
Abdominal obesity is a major health problem in patients 
of various ethnic groups with acute coronary syndrome. 
Abdominal obesity in Punjabi ethnic group is more 
common as compared to other ethnic groups. Low level 
of high density lipoprotein is almost universally present 
in patients with acute coronary syndrome. The 
importance of weight reduction measures should be 
emphasised to have favourable influence on the 
cardiovascular health of our society.  
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