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C
oronary artery disease (CAD) is the  
most common cause of cardiovas 
cular death all over the world. It is  
most commonly due to atheroscle 
rosis.1  Atherosclerotic disease is 

projected to become the leading cause of global 
morbidity and mortality by 2020.2 Cardiovascu-
lar diseases are leading cause of morbidity and 
mortality in the Indian subcontinent causing more 
than 25% of deaths.3,4,5 

Hypertension, diabetes mellitus (DM) and 
smoking are considered as major risk factors of 
acute myocardial infarction.6 It was studied in 
an Argentinian population that hypertension is a 
strong and independent risk factor for acute MI.7 
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aBsTraCT
Objective: To observe frequency of increased waist to hip ratio in patients of acute myocardial 
infarction. 
Materials and methods: This cross sectional survey was conducted at the Department of Cardiology, 
Punjab Institute of Cardiology Lahore. Data was collected from July 2009 to January 2010. One hundred 
and ninety consecutive patients presenting with acute Myocardial Infarction (MI), admitted to emergency 
department of Punjab Institute of Cardiology were studied.
Results: Out of 190 patients 143(75.3%) were males and 47(24.7%) were females. Fifty one percent of 
total females presented in older age group between 50-60 yrs. Other risk factors noted in descending order 
were smoking (63.7%), hypertension (37.9%), Diabetes Mellitus (DM) (37.4%), previous history of Ischemic 
Heart Disease (IHD) (37.3%) and family history of IHD (17.9%). It was observed that 148(77.9%) patients 
had normal waist to hip ratio while remaining 42 (22.1%) patients had abnormal waist to hip ratio. Most 
of the patients (47.4%) presented between 41-50 years. Thirty two patients (16.8%) presented between 
30-40 years. It was noted that approximately half (40.2%) of them had abnormal waist to hip ratio.
Conclusion: Abnormal waist to hip ratio is a contributing risk factor of acute myocardial infarction. 
Approximately one fourth patients had abnormal waist to hip ratio.
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Tobacco use including smoking and chewing is one 
of the most important cause of acute MI.8

Body mass index (BMI), waist circumference 
(WC) and waist hip ratio (WHR) have been used 
as simple anthropometric indices for assessing 
the amount and distribution of body fat and are 
useful indices in predicting the risk of type 2 DM, 
hypertension and atherosclerotic ischemic heart 
disease (IHD) like MI in adults.9,10

The relation between fat distribution indices 
and CAD has been documented. The risk of de-
veloping subsequent CAD increased continuously 
across the range of waist to hip ratio.11 The ratio 
of more than 1 was observed in 22 (22%) patients 
with 20(27.2%) males and 2(8%) females. WHR of 
less than 1 was observed in 78(78%) patients with 
54(72.9%) males and 24(92%) females.12

 WHR is positively related to total choles-
terol (T-C) and low density lipoprotein cholesterol 
(LDL-C) and negatively related to high density 
lipoprotein cholesterol (HDL-C) in both men and 
women independent of BMI. The regional fat dis-
tribution is related to lipid profile independent of 
the body fat.13

This study was designed to evaluate the fre-
quency of increased WHR with acute MI in our 
setup. Frequency of increased waist hip ratio can 
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lead to early identification and risk stratification  
of patients.

maTerIals anD meThoDs: 
One hundred and ninety consecutive patients pre-
senting with acute myocardial infarction admitted 
at the Punjab Institute of Cardiology Lahore were 
studied from July 2009 to January 2010. Non-
probability purposive sampling technique was used 
to select the patients.

All patients of age 20 to 60 years suffering 
from first myocardial infarction were included in 
the study.

Patients with history of previous MI, heart failure 
or valvular heart disease were exluded. Patients 
who were already taking lipid lowering drugs and 
diagnosed patients of chronic renal failure or 
chronic liver disease were also excluded.

The details of study were explained to the pa-
tients and informed consent was obtained from all 
the patients. A full history was taken particularly 
age, sex, history of smoking, diabetes mellitus, 
hypertension, ischemic heart disease and family 
history of ischemic heart disease. The patients’ 
waist and hip circumferences were measured in 
centimeters for estimation of fat distribution. Then 
a ratio of waist to hip was calculated from these 
two measurements for each patient. Waist to hip 
ratio of >1 was considered abnormal. 
DaTa analysIs:

All the collected information was entered and 
analyzed using Statistical Package for Social Sci-
ences (SPSS) version 12. Categorical variables 
were expressed as frequencies and percentages 
while continuous variables were expressed as 
Mean ± Standard Deviation (SD). Waist to hip 
ratio was expressed as frequency and percentage. 
Data was stratified for Risk Factors like gender, 
diabetes mellitus, hypertension, smoking, history 
of IHD and family history of IHD. 
resulTs:

Table 1 summarizes baseline characteristics 
of the study population. It was noted that most of 
the study population (75.3%) comprised of male 
patients. The study population was also evaluated 
for other risk factors. Smoking was found to be 
the commonest risk factor as 63.7% patients were 
smokers. Hypertension was second most common 
risk factor. There were 37.9% of the patients who 
had history of hypertension. Other risk factors 
like diabetes mellitus was seen in 37.4% of the 
patients, history of ischemic heart disease in 36.3% 
of the patients and family history of ischemic heart 
disease in 17.9% of the patients.

Figure 1 illustrates distribution of normal and 
abnormal waist to hip ratio in patients presenting 
with acute myocardial infarction. It was noted that 
148(77.9%) patients had normal waist to hip ratio 
while remaining 42 (22.1%) patients had abnormal 
waist to hip ratio. 

Table 2 shows that most of the patients (47.4%) 
presented between 41-50 years. Thirty two patients 
(16.8%) presented between 30-40 years. It was 
noted that 13(31%) had abnormal waist to hip 
ratio.

Table 3 shows that twenty four female patients 
(51%) presented between 51-60 years and only 
four female patients presented at young age be-
tween 30-40 years. It was observed that three out 
of these four young female patients had abnormal 
waist to hip ratio.

Table 4 shows distribution of waist to hip ratio 
with major risk factors. It was observed that smok-
ing was the commonest risk factor in the study 
population.
DIsCussIon:

Coronary artery disease is the leading cause 
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Table 1. Baseline characteristics.

Figure  1. waist hip ratio in patients of 
acute myocardial infarction.
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reFerenCes
of cardiovascular mortality, responsible for more 
than 4.5 million deaths occurring in developing 
world.14 One in four middle aged adults in Pakistan 
has coronary artery disease.15

In our study one hundred and ninety patients 
who presented with first myocardial infarction were 
included. The results of this study are consistent 
with other studies and show abdominal adiposity 
measured by waist to hip ratio is one of the risk 
factors of acute myocardial infarction. The associa-
tion of abnormal waist to hip ratio was observed in 
both men and women. About one fourth (22.1%) of 
the patients who presented with acute myocardial 
infarction had abnormal waist to hip ratio. 

Edmond et al estimated the population-attrib-
utable risk for acute myocardial infarction among 
Costa Ricans. They noted that abdominal adipos-
ity is one of the risk factors of acute myocardial 
infarction. Abdominal adiposity was seen in 29.3% 
of the patients presenting with acute myocardial 
infarction.16

Their results are consistent with our study. It was 
observed that 22.1% of our patients who presented 

with acute myocardial infarction had abnormal 
waist to hip ratio.

 Similarly Noeman et al studied 459 young 
Pakistani patients who presented with symptoms 
of acute myocardial infarction. The patients were 
evaluated for risk factors of acute myocardial in-
farction; obesity as measured by waist to hip ratio, 
diabetes mellitus, hypertension and smoking. It was 
noted that 35% patients with premature coronary 
artery disease had central obesity as measured by 
waist to hip ratio. 17

In our study 31% patients who presented with 
acute myocardial infarction at young age (30-40 
years) had abnormal waist to hip ratio. These 
studies suggest that increased waist to hip ratio 
is one of the risk factors of the acute myocardial 
infarction at younger age.

Total number of female patients who presented 
with myocardial infarction were small (43 out of 
190 patients) as compared to males. However 
females who presented with acute myocardial 
infarction were older than males at the time of 
presentation and those who were younger at the 
time of presentation had abnormal waist to hip 
ratio, however their absolute number was small(4) 
to draw any meaningful conclusion.

Canoy et al examined relationship between fat 
distribution indices and coronary heart disease 
among 24,508 men and women. Among these, 
892 women developed coronary heart disease. 
After adjustment for BMI and other coronary heart 
disease risk factors waist to hip ratio was more sig-
nificantly associated with female gender than with 
male.  They concluded that indices of abdominal 
obesity were consistent and strong predictive for 
coronary heart disease. These simple and inexpen-
sive measurements could be used to asses obesity 
related coronary heart disease risk.18

Lawrence et al demonstrated that the risk of in-
cident coronary vascular disease increases in men 
and women with elevation in waist circumference 
and waist to hip ratio. They noted that WHR has 
been suggested to be a superior predictor of Car-
diovascular Diseases (CVD) risk because it includes 
a measurement of hip circumference, which is in-
versely associated with dysglycemia, dyslipidemia, 
diabetes, hypertension, CVD, and death.19

We also studied the distribution of waist to hip 
ratio with other risk factors. It was noted that among 
smokers, diabetics, hypertensive and in patients with 
previous history of ischemic heart disease one 
fourth of patients had abnormal waist to hip ratio. 
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Table 4. Distribution of waist to hip ratio 
with major risk factors.

Table 3. Distribution of waist to hip ratio 
with age and gender.

Table 2. Distribution of waist to hip ratio 
with age.
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More over it was seen that one third of the patients 
with abnormal waist to hip ratio who had family 
history of ischemic heart disease.  This relationship 
is consistent with clustering of risk factors that is 
present in our population. 

Presence of classical risk factors in our study is 
consistent with other studies and abroad.

Yusuf et al conducted a large case control 
study in 52 countries. In that study they identified 
different risk factors of acute myocardial infarction. 
Abnormal lipids, smoking, hypertension, diabetes 
mellitus, a high waist to hip ratio, psychosocial 
factors, low fruit and vegetable consumption, ac-
count for 90% cases of acute myocardial infarction 
worldwide. 20

Tobacco smoking is associated with acute myo-
cardial infarction. They noted that 58.4% young 
males and only 6.2% older women were smokers.21 
A study conducted in Argentine population showed 
that hypertension is an important risk factor of 
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