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ABSTRACT 
Objective: To assess the frequency of risk factors in patients undergoing coronary angiography at Army Cardiac 
Centre Lahore. 
Study Design: Descriptive cross sectional study. 
Place and Duration of Study: Army Cardiac Centre Lahore, from May 2018 to Jul 2018. 
Material and Methods: One hundred and ninety six patients were enrolled in the study through purposive 
convenience sampling. All the patients undergoing coronary angiography were included in the study after 
informed consent and the data was collected using a structured questionnaire regarding risk profile. 
Results: Out of 196 patients enrolled, frequencies of male and female genders were 150 (76.53%) and 46 (23.46%) 
respectively. The age varied from 24 years to 90 years with a mean age of 57.14 ± 10.6. Maximum number of 
patients i.e. 67 (34.18%) were within 60-70 years. Increased BMI (overweight) was the most common risk factor 
with 105 (53.57%) patients having BMI between ≥ 25 and <30kg/m2. Hypertension was the second most common 
risk factor with frequency 74 (37.75%) and Diabetes Mellitus was the third in line having 70 (35.71%) patients. 
Frequencies of other risk factors were Dyslipidemia 36 (18.36%), Smokers 34 (17.34%) and Family History 1 
(0.51%).  
Conclusion: Our findings highlighted the major contribution of modifiable risk factors in prevalence of Ischemic 
Heart Disease which can be controlled by adopting healthy lifestyle behaviors. 
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INTRODUCTION 

Cardiovascular disease has become one of 
the leading causes of death worldwide. In 2013, 
17.3 million deaths and 330 million disability 
adjusted life years (DALYs) loss has said to be 
attributed by cardiovascular disease which make 
around 32% of all deaths & 13% of all DALYs lost 
in 20131. This shows an absolute increase in    
both the number and the percentage of deaths 
and DALYs loss in 2013 as compared to the esti-  
mates donein 2010. According  to World  Health  
Organization (WHO) data, out of 17.7  million 
Cardiovascular deaths in 2015, 7.4 million were 
due to Coronary Artery Disease and due to 
increasing number of patients productivity loss   
in America due to cardiovascular disease is 
estimated to reach 276 billion dollars in 20302. In 
2015, 16.8 million Americans were found to be 

suffering from coronary artery disease and this 
number is expected to be increased by 7.2 million 
by 20353. According to a report published in 2017, 
cost of cardiovascular disease in America will 
exceed 1 trillion dollar by 20354. The prevalence 
of coronary artery disease is increasing as a result 
of global transition from communicable to non-
communicable diseases. According to a  survey  
done by  World  Health  Organization (WHO), 
70% of the total  disease  burden  in  2015  was  
attributable  to  non-communicable  diseases2, 

while in Pakistan 59% of the total disease    
burden is due to non-communicable diseases. In  
Pakistan more than 30% of population aged 45 
years or older ishaving Coronary Artery Disease5. 
According to a survey done in 2011, 200,000 
deaths per year have said to be caused by 
coronary artery disease which constitute about 
410/100,000 of the population6. Due to increasing 
prevalence of coronary artery disease, number of 
patients presenting for coronary angiography are 
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increasing day by day. Despite of its rapidly 
increasing prevalence, knowledge regarding risk 
factors of coronary artery disease is very low in 
our population7. 

There are many risk factors for coronary 
artery disease which are classified into non modi-
fiable and modifiable risk factor however world 
wide it is mainly driven by modifiable risk 
factors8. Non modifiable risk factors include age, 
gender and family history while modifiable risk 
factors include Hypertension, Diabetes Mellitus, 
Dyslipidemia, smoking, overweight and obesity. 
Conventional risk factors involved in develop-
ment and progression of coronary artery disease 
include smoking, hypertension, diabetes, obesity, 
dyslipidemia and sedentary or unhealthy life 
style behavior. These risk factors play an impor-
tant role not only in pathogenesis of disease but 
also have adverse effect on prognosis of coronary 
artery disease as they play an important role in 
progression of atherosclerotic disease process 
which is considered as main culprit in pathoge-
nesis of coronary artery disease. Prevalence of 
these risk factors differ according to region, 
ethnicity and socioeconomic status in different 
parts of the world. Numerous studies have been 
conducted to identify the risk factors contributing 
to increasing prevalence of coronary artery 
disease but that data is not sufficient to identify 
the factors causing increase in disease burden in 
our local population. Therefore our data will help 
in identifying strength of these risk factors and in 
making policies for primary prevention to 
effectively control this increasing prevalence of 
coronary artery disease in our local population. 

MATERIAL AND METHODS 

A descriptive cross sectional study was 
conducted at Army Cardiac Centre Lahore from 
May 2018 to Jul 2018 after approval from institu-
tional ethical committee. One hundred ninty six 
patients were enrolled in study through purpo-
sive convenience sampling aftergetting informed 
consent. All males and females patients presen-
ting for coronary angiography were included in 
the study. Patients presenting in emergency for 

Primary Percutaneous Coronary Intervention 
(PCI) were excluded. Data was collected using a 
structured questionnaire based on history given 
by the patients. ≥60 years of age was considered 
as advanced age as per AHA description for     
the first cutoff limit of coronary artery disease. 
Family history was defined as first degree 
relative male <55 years of age and female <65 
years of age affected by coronary artery disease 
as the advanced age itself is considered as an 
independent risk factor for development of 
coronary artery disease9. Patients giving family 
history of coronary artery disease beyond this age 
cut off limit were not considered as has having 
positive family history of coronary artery disease. 
Hypertension was defined as systolic blood 
pressure of ≥140 mmHg and diastolic blood pres-
sure ≥90 mmHg. Patients having blood pressure 
≤140/90 mmHg but on regular anti hypertensive 
medications were also included. Diabetes was 
defined according to American Diabetes Associa-
tion diagnostic criteria as fasting blood glucose 
level of ≥ 126 mg/dl or HbA1c ≥6.5% 10 or on 
oral antidiabetic medications or on insulin thera-
py whereas fasting was defined as no caloric 
intake for at least 8 hours. Dyslipidemia was 
defined as fasting cholesterol ≥200mg/dl or 
triglycerides ≥150mg/dl or LDL cholesterol ≥100 
mg/dlor HDL cholesterol <35mg/dl. Those who 
were taking lipid lowering therapy as a part  of  
primary  prevention  strategy and  were having  
normal  fasting  lipid  profile  at  present  were 
not  considered  as  having  dyslipidemia. All 
those who were currently smoking anything 
including cigarette, huqqa or sheesha or have 
quit smoking less than a year ago were 
considered as smokers. Overw eight or obesity 
was defined according to  Body Mass Index (BMI) 
and were classified as ≤18.5 kg/m2 below normal, 
≥18.5 and <25 kg/m2  normal, ≥25 and <30 kg/m2  
overweight, ≥30 and <35 kg/m2  class I obesity, 
≥35 and <40 kg/m2 class II obesity and ≥40 
kg/m2 class III obesity11. Height was measured 
by using measuring tape and weight by using 
weighing machine. Frequency of different risk 
factors were calculated in terms of percentage 
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and distribution of risk factors with respect to 
gender was assessed. 

RESULTS 

Out of 196 patients 150 (76.53%) were male 
and 46 (23.46%) were female which revealed a 
comparatively higher burden of cardiovascular 
disease in males as compared to females. Age 
varied from 24 to 90 years with a mean age 57.14 

± 10.61. Maximum number of patients i.e. 67 
(34.18%) were within age bracket 60-70 years 
while a significant number of patients i.e. 58 
(29.59%) were between 50-60 years. The freq-
uency of patients between 70-80 years was 23 
(11.73%) while 4 (2.04%) were between 80-90 
years of age and there was only one patient 
(0.51%) above 90 years of age. Similarly in 
younger age group 31 (15.81%) of the patients 
were between 40-50 years of age while 05 (2.55%) 
were between 30-40 years of age and only 03 
(1.53%) were between 20-30 years of age. Third 
non modifiable risk factor i.e. positive family 
history was found to be comparatively lower in 
our study population. There was only 1 (0.51%) 
patient having positive family history of coronary 
artery disease.   

Among the modifiable risk factors, increased 
BMI i.e. overweight was the most frequent risk 

factor. Out of 196 patients enrolled 118 (60.20%) 
patients were having BMI greater than normal   
i.e. ≥25kg/m2. Among these 118 patients, a major 
percentage i.e. 105 (53.57%) was in range of over-
weight having BMI between ≥25 and <30 kg/m2 
while among rest 11 (5.61%) were having class I 
obesity with BMI in range of  ≥30 and <35kg/m2, 
01 (0.51%) was having class II obesity with BMI 
between ≥35 and <40kg/m2 and 01 (0.51%)  was  

in range of class III obesity having BMI ≥40 
kg/m2. Among rest of the 78 patients, 77 (39.28%) 
were having normal BMI i.e. between ≥18.5kg/m2 
and <25 kg/m2 while there was 01 (0.51%) who 
was underweight having BMI <18.5 kg/m2. 
Among the modifiable risk factors, second most 
common risk factor was hypertension with a freq-
uency of 74 (37.75%) while diabetes mellitus was 
third in line having frequency of 70 (35.71%). 
Among the other risk factors 34 (17.34%) were 
current smokers while the frequency of Dyslipi-
demia was 36 (18.36%). Following Figure shows 
gender wise distribution of risk factor.  

DISCUSSION 

This study helped us to identify the pre-
valence of risk factors of coronary artery disease 
in our local population. Like many other coun-
tries Pakistan too is undergoing transition from 
communicable to non-communicable diseases 

 
Figure: Gender wise distribution of risk factors. 
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and coronary artery disease too is a non-commu-
nicable disease. 

Among the non-modifiable risk factors, age 
was considered as most important as in our study 
mean age of presentation  is 57.14 ± 10.61 which 
is quite a younger age in comparison with  a 
study done in Iraq where mean age of presen-
tation of mature coronary artery disease was 63.5 
± 6.412. 

Second non modifiable risk factor is gender. 
In our study, a major percentage of our study 
population i.e. 76.53% were male which implies 
male gender as a significant risk factor for coro-
nary artery disease. This finding of gender distri-
bution is in line with the published literature13. 
This gender distribution is also in line with the 
published data on prevalence of coronary artery 
disease by American Heart Association14. Family 
history is also an important non modifiable risk 
factor but in our study only a minor percentage 
i.e. 0.51% was having positive family history 
which can be attributed to the age cut off limit to 
be declared positive for family history. This was 
in contrast to a study conducted in 1998-99 where 
38.19% of the patients were having positive 
family history15. 

Among modifiable risk factors increased 
BMI i.e. overweight or obesity is the most com-
mon risk factor. In our study 53.57% were having 
BMI ≥25kg/m2 and this finding is further vali-
dated by Hassan et al16 and Alan et al17 in two 
different studies depicting an increase likelihood 
of coronary artery disease in obese patients. 
Hypertension was the second most common risk 
factor encompassing frequency of 37.75%. This 
finding is in accordance with the joint statement 
of Austrian Society of Cardiology and Austrian 
Society of Hypertension stating lower the blood 
pressure, lower is the risk of development of 
coronary artery disease18. Third most common 
factor in line was diabetes mellitus which is also 
in line with the published literature stating 
coronary artery disease as the main cause of 
death in patients of both types of diabetes type 1 
& type 2 and is causing 2-4% increase risk in 

mortality19 and according to the available data 
Pakistan is among those top 10 countries of the 
world which are having highest burden of 
diabetes20. This finding of ours was also in corres-
pondence with a study done in UK stating 33% 
prevalence of diabetes in Pakistanis residing in 
United Kingdom and it was relatively higher 
than all other ethnic groups21. Another important 
modifiable risk factor was dyslipidemia having 
percentage of 18.36% which is also validated by a 
study done by Alamir et al which elucidates an 
association between dyslipidemia and multives-
sel coronary artery  disease22. The comparatively 
lower percentage of dyslipidemia has also been 
already validated in published literature docu-
menting development of coronary artery disease 
in Pakistani population at much lower level of 
cholesterol23. 17.34% were found to be active 
smokers in our study population and these all 
were males which is in line with a Pakistani 
study conducted by Abbas et al which concluded 
that in Pakistan there is higher prevalence of 
smoking in males as compared to females5. It is 
also validated in study done by Inouedo-
cumenting smoking as a major cause of cardio-
vascular morbidity and mortality24. Tolstrup et al 
has also found an association between smoking 
and coronary artery disease in all age groups25. 

CONCLUSION 

Our findings highlight the relative pre-
valence of different risk factors of coronary artery 
disease in our local population. Apart from pre-
sence of non modifiable risk factors, we have a 
greater number of patients with modifiable risk 
factors like overweight, obesity, hypertension, 
diabetes and smoking. This shows that a greater 
number of our local population is becoming 
victim of cardiovascular diseases because of 
unhealthy lifestyle. Therefore there is need to 
conduct public awareness programs to make 
people aware of these modifiable risk factors. 
Community based measures for screening and 
primary prevention should be implemented with 
emphasis on life style modification and younger 
population in particular should be motivated to 
adopt healthy life style behavior to combat this 
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globally increasing burden of coronary artery 
disease as well as to limit the financial burden on 
country’s economy due to increasing disease 
prevalence. 
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