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Association of Body Mass Index =M

with Risk Factors of Coronary Artery Disease
Haroon Aziz Khan Babar, Saima Dastgeer and Abubakr Ali Saad

ABSTRACT

Obijective: To evaluate the association of BMI and risk factors of coronary artery disease in patients presenting with
chest pain in outdoor cardiology department.

Study Design: Descriptive / comparative study

Place and Duration of Study: This study was conducted at the Outdoor Cardiology Department of Nishter Hospital
Multan from May 2016 to August 2016.

Materials and Methods: All patients who presented with complain of chest pain in outdoor cardiology department
were included. Patients were divided into three groups on the basis of BMI. SPSS V23 was used for data
computation. Chi-square test and ANOVA test were used for comparison of variables between different BMI groups
respectively.

Results: There were 42.0% females patients in obese group as compared to only 12.0% and 20.0% in normal weight
and overweight groups (p-value 0.002 Mean age of patients at the time of presentation was significantly less in
obese group 49.38+6.56 years, whereas in normal and overweight patients mean age was 56.60+9.29 years and
54.84+9.94 years respectively (p-value <0.001). There was no patient with age more than 60 years in obese group,
47.5% in overweight group and 52.5% in normal weight group (p-value <0.001).There were higher number of
hypertensive patients in overweight (56%) and obese group patients (58%) as compared to normal weight patients
(p-value 0.03). Coronary artery disease was diagnosed in only 20.0% patients in normal weight patients, 24.0% in
overweight patients and in 48.0% obese patients (p-value 0.005).

Conclusion: Obesity is an independent risk factor for the early development of coronary artery disease (CAD) and
increased risk of hypertension in early age.
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INTRODUCTION

Asian countries have a very higher prevalence of
CAD.W13CAD has been reported to be a major

Obesity epidemic is a rapidly growing major public
health issue worldwide. Obesity is also responsible for

increased risk of many other health issues e.g.
hypertension, diabetes mellitus, metabolic
abnormalities and  breathing  disorders.’> The

prevalence of obesity is on the rise, there are 32%
overweight and 34% obese in US.® In Pakistan, the
reported prevalence of obesity is 52.2%.*

Obesity not only increases the risk of cardiovascular
risk factors but also adverse cardiovascular events.>”
On the other hand, according to some studies an obesity
paradox exists and obesity is responsible for better
prognostic outcomes obese CAD patients as compared
to lower BMI patients.8®
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contributor of mortality in Pakistan as well as in the
modern world.**1® Very few studies have focused on
the association of BMI and cardiovascular risk factors.
This study was done to evaluate the relationship of BMI
with risk factors of CAD in patients presenting in
outdoor patient cardiology department.

MATERIALS AND METHODS

This descriptive comparative study was conducted in
Nishter Hospital Multan. All patients who present with
complain of chest pain from May 2016 to August
2016in outdoor cardiology department with suspicion
of coronary artery disease having age > 30 years were
included. Patients already diagnosed of having CAD
were excluded. Ethical approval from institutional
review board was taken. An informed consent were
signed by all participants. Patients were divided into
three groups on the basis of BMI. Patients with
BMI<25 kg/m? were categorized as normal weight,
BMI 25-29.9 kg/m? overweight and >30kg/m? as
obese. Continuous consecutive sampling was used for
data collection. Equal number of patients were selected
for each group to make results of our study more
reliable.
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History of risk factors of CAD was taken and further
confirmed by diagnostic tests in the hospital.
Electrocardiography and exercise tolerance test was
used to confirm the presence of coronary artery disease.
SPSS V23 was used for data computation. Chi-square
test and ANOVA test were used to compare discrete
and continuous variables between different BMI groups
respectively.

RESULTS

Out of one hundred and fifty patients, there were 50
patients in each group. There were higher number of
female patients in obese group. There were 42.0%
females patients in obese group as compared to only
12.0% and 20.0% in normal weight and overweight
groups (p-value 0.002). Mean age of patients at the time

Table No.1: Demographic Variables.

of presentation was significantly less in obese group
49.38+6.56 years, whereas in normal and overweight
patients mean age was 56.60+9.29 vyears and
54.84+9.94 years respectively (p-value <0.001). There
was no patient with age more than 60 years in obese
group, 47.5% in overweight group and52.5% in normal
weight group (p-value <0.001).

There was no statistically significant in CAD risk
factors between the groups except hypertension disease.
There were higher number of hypertensive patients in
overweight (56%) and obese group patients (58%) as
compared to normal weight patients (p-value 0.03). In
all patients who presented with chest discomfort,
coronary artery disease was diagnosed in only 20.0%
patients in normal weight patients, 24.0% in overweight
patients and in 48.0% obese patients (p-value 0.005).

Variable Normal Weight Overweight Obese P-value

Number of Patients 50 50 50

BMI of Patients 23.36+1.56 27.64+1.46 33.37+1.83 | -

Gender Male 44 (88.0%) 40 (80.0%) 29 (58.0%) 0.002
Female 6 (12.0%) 10 (20.0%) 21 (42.0%)

Age 56.60+9.29 54.84+9.94 49.38+6.56 <0.001

Distribution of Age Groups

Age Group 30-49 Years 13 (25.0%) 16 (30.8%) 23 (44.2% <0.001

Age Group 50-60 Years 17 (29.3%) 14 (24.1%) 27 (46.6%)

Age Group > 60 Years 21 (52.5%) 19 (47.5%) 0 (0.0%)

Table No.2: Comparison of CAD risk factors.

Variable Normal Weight Overweight Obese P-value

Diabetes 12 (24.0%) 16 (32.0%) 19 (38.0%) 0.32

Hypertension 17 (34.0%) 28 (56.0%) 29 (58.0%) 0.03

Smoking 18 (36.0%) 19 (38.0%) 15 (30.0%) 0.68

Family History 13 (26.0%) 11 (22.0%) 12 (24.0%) 0.89

Hypercholesterolemia 2 (4.0%) 1(2.0) 5 (10.0%) 0.18

CAD Diagnosed 10 (20.0%) 12 (24.0%) 24 (48.0%) 0.005

DISCUSSION

Obesity has now become a well-known risk factor of
CAD in general population and is linked with poor
prognosis.t” Modernization and sedentary life style are
thought to be the major contributor of increased BMI.
Due to which obesity is not becoming more prevalent in
adults but also in children. The prevalence of CAD is
also high in obese patients including adults and
children. The management strategies to control obesity
are still inadequate with unsatisfied results.*® There is
also a controversy regarding the relationship between
CAD and obesity. Some studies have revealed a direct
relationship between obesity and the risk of coronary
artery disease and adverse events associated with it.57
On the other hands, some studies have documented that
severity of CAD is less severe in obese patients because
body fat provide benefit of survival and hence against
adverse effects of CAD. 1922

In this study, we examined the risk factors of CAD in
patients who presented with chest discomfort in
outpatient cardiology department with different body
mass. We found higher proportion of hypertensive
patients in obese and overweight patients. Husain et al.
also found similar trend of hypertension in obese
patients and normal weight patients.?® These authors
also found higher prevalence of diabetes in obese
patients. In our study, there was no statistically
difference of diabetes mellitus in groups, but the
prevalence of diabetes was slightly higher in
overweight and obese groupsin comparison with normal
weight subjects. In our study, there was higher
proportion of females in obese (42.0%) and overweight
patients (20.0%) as compared to normal weight patients
(12.0%). Other studies have also found a significantly
higher number of female with CAD in obese group of
patients.>? In our study, mean age was significantly
less in overweight and obese patients as compared to
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the normal weight patients. Hussain el at. found no
significant difference in age between the obese and
normal weight patients.? In some other studies, mean
age was significantly less overweight and obese
patients as compared to the normal weight patients.Y
Our study supported the results of these studies.

In our study, CAD was diagnosed in higher number of
obese patients 48.0% patients as compared to 24.0%
and 20.0% patients in overweight and normal weight
patients. Hussain et al. found no significant difference
in diagnosis of CAD between the obese and non-obese
patients. In their study, 58.0% patients were diagnosed
of having CAD in obese group and 42.0% in non-obese
patients.?®

In this study, we found that obese patients were
presented in early age for chest complaints and most of
these were suffering from coronary artery disease,
hypertension history was also common in these
patients.

CONCLUSION

Obesity is an independent risk factor for the early
development of coronary artery disease (CAD) and
increased risk of hypertension in early age.

Acknowledgement: We highly appreciate the efforts of
Dr. Ayesha ljaz and Dr. Sadeem Lodhi, House Officers,
Cardiology Department, Nishtar Hospital, Multan who
worked consistently with us for accomplishment of this
research project.

Conflict of Interest: The study has no conflict of
interest to declare by any author.

REFERENCES

1. Poirier P, Giles TD, Bray GA, Hong Y, Stern JS,
Pi-Sunyer FX, et al. Obesity and cardiovascular
disease: pathophysiology, evaluation, and effect of
weight loss an update of the 1997 American Heart
Association Scientific statement on obesity and
heart disease from the obesity committee of the
council on nutrition, physical activity, and
metabolism. Circulation 2006;113(6):898-18.

2. Poirier P, Eckel RH. Obesity and cardiovascular
disease. Current atherosclerosis reports. 2002;
4(6):448-53.

3. Labounty TM, Gomez MJ, Achenbach S, Al-
Mallah M, Berman DS, Budoff MJ, et al. Body
mass index and the prevalence, severity, and risk of
coronary artery disease: an international
multicentre study of 13874 patients. Europ Heart J
Cardiovascular Imag 2013;14(5):456-63.

4. Dodani S, Mistry R, Khwaja A, Faroogi M,
Qureshi R, Kazmi K. Prevalence and awareness of
risk factors and behaviours of coronary heart
disease in an urban population of Karachi, the

10.

11.

12.

13.

14.

15.

16.

17.

largest city of Pakistan: a community survey. J Pub
Health 2004;26(3):245-9.

Weir MR. The Obesity Paradox: Impact of Obesity
on the Prevalence and Prognosis of Cardiovascular
Diseases. Postgraduate Med 2009;121(1):164-5.
Berrington de Gonzalez A, Hartge P, Cerhan JR,
Flint AJ, Hannan L, Maclnnis RJ, et al. Body-mass
index and mortality among 1.46 million white
adults. New Engl J Med 2010;363(23):2211-9.
Dudina A, Cooney MT, De Bacquer D, De Backer
G, Ducimetiere P, Jousilahti P, et al. Relationships
between body mass index, cardiovascular
mortality, and risk factors: a report from the
SCORE investigators. Europ J Cardiovascular
Prevention Rehabil 2011;18(5):731-42.

Hastie CE, Padmanabhan S, Slack R, Pell AC,
Oldroyd KG, Flapan AD, et al. Obesity paradox in
a cohort of 4880 consecutive patients undergoing
percutaneous coronary intervention. Europ Heart J
2010;31(2):222-6.

Oreopoulos A, Padwal R, Norris CM, Mullen JC,
Pretorius V, Kalantar-Zadeh K. Effect of obesity
on short-and long-term mortality postcoronary
revascularization: a meta-analysis. Obesity 2008;
16(2):442-50.

Bhopal R, Unwin N, White M, Yallop J, Walker L,
Alberti K, et al. Heterogeneity of coronary heart
disease risk factors in Indian, Pakistani,
Bangladeshi, and European origin populations:
cross sectional study. BMJ 1999;319(7204):
215-20.

Howard BV, Lee ET, Cowan LD, Devereux RB,
Galloway JM, Go OT, et al. Rising tide of
cardiovascular disease in american indians the
strong heart study. Circulation 1999;99(18):
2389-95.

Hassan M, Awan ZA, Gul A, Sahibzada WA,
Hafizullah M. Prevalence of coronary artery
disease in rural areas of Peshawar. J Postgrad Med
Inst 2005;19:14-22.

Ramachandran A, Snehalatha C, Latha E,
Satyavani K, Vijay V. Clustering of cardiovascular
risk factors in urban Asian Indians. Diabetes Care
1998;21(6):967-71.

Jafar TH, Jafary FH, Jessani S, Chaturvedi N.
Heart disease epidemic in Pakistan: women and
men at equal risk. Am Heart J 2005;150(2):221-6.
Jafar TH, Qadri Z, Chaturvedi N. Coronary artery
disease epidemic in Pakistan-more electro-
cardiographic evidence of ischemia in women than
in men. Heart 2008;94(4):408-13.

Pappas G, Akhtar T, Gergen PJ, Hadden WC,
Khan AQ. Health status of the Pakistani
population: a health profile and comparison with
the United States. Am J Pub Ht 2001;91(1):93-8.
Dores H, de Araljo Gongalves P, Carvalho MS,
Sousa PJ, Ferreira A, Cardim N, et al. Body mass



Med. Forum, Vol. 27, No. 10

60

October, 2016

18.

19.

20.

index as a predictor of the presence but not the
severity of coronary artery disease evaluated by
cardiac computed tomography. Europ J Preventive
Cardiol 2014;21(11):1387-93.

De BD, Dallongeville J, Heidrich J, Kotseva K,
Reiner Z, Gaita D, et al. Management of
overweight and obese patients with coronary heart
disease across Europe. Europ J Cardiovascular
Prevention Rehabilitation 2010;17(4):447-54.
Rubinshtein R, Halon DA, Jaffe R, Shahla J, Lewis
BS. Relation between obesity and severity of
coronary artery disease in patients undergoing
coronary angiography. Am J Cardiol 2006;
97(9):1277-80.

Niraj A, Pradhan J, Fakhry H, Veeranna V, Afonso
L. Severity of coronary artery disease in obese
patients undergoing coronary angiography:"
obesity paradox" revisited. Clin Cardiol 2007;
30(8):391-6.

21,

22,

23.

De Schutter A, Lavie CJ, Milani RV. The impact
of obesity on risk factors and prevalence and
prognosis of coronary heart disease—the obesity
paradox. Progress in cardiovascular diseases. 2014;
56(4):401-8.

Sharma A, Vallakati A, Einstein AJ, Lavie CJ,
Arbab-Zadeh A, Lopez-Jimenez F, et al., editors.
Relationship of body mass index with total
mortality, cardiovascular mortality, and myocardial
infarction  after  coronary revascularization:
evidence from a meta-analysis. Mayo Clinic
Proceedings 2014;89(8):1080-100.

Hussain S, Farogh A, Nazir S. Frequency of risk
factors associated with coronary heart disease
among patients with higher body mass index. Pak
Heart J 2015;48(1):13-17.



