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INTRODUCTION

	 Coronary artery disease (CAD) is the most com-
mon manifestation of cardiovascular disease. Although 
the prognosis of patients with CAD has been greatly 
improved by advances in cardiovascular treatment, 
it is still the first cause of death and the World Health 
Organization (WHO) predicts it will remain as such for 
the next 20 years.1

	 CAD occurs to some degree as a natural result 
of aging, but the innermost layer of the artery incurs 
damage linked to certain risk factors, such as smoking, 
high blood pressure, diabetes, high blood levels of 
cholesterol, obesity, and other factors including sex, 
ethnic background and family history of CAD. The 
coronary arteries harden and shrink and this leads to 
a diminished blood flow and reduces oxygen supply to 
the heart muscle (ischemia). This lack of oxygen supply 
to the heart muscle may cause angina (heart pain). If 
the coronary artery becomes completely blocked, a 
whole section of the heart muscle is deprived of oxygen 
and dies, resulting in a myocardial infarction (MI) or 
heart attack. The key problem however, is that CAD is 
a progressive and silent disease which still very often 
goes unobserved until the first symptoms of ischemia 
or MI occur.2 

	 Cardiovascular disease (CVD) is considered to 
be leading cause of death in the world, accounting for 
30% of deaths globally. The estimated number of deaths 
due to CVD worldwide was 17.5 million in 2005 and by 

2015 it will become 20million.3

	 Cardiovascular disease is usually considered 
to be the curse of wealthy countries.  Recently World 
health report, highlighted the increasing importance of 
cardiovascular disease in developing countries4.

	 With increasing urbanization and adoption of a 
“western” lifestyle contributed to the rising burden of 
cardiovascular disease (CVD) in the developing world.5,7 
One of the many reasons the disease got worse in de-
veloping countries are poor resources, low literacy rates 
as well as  lack of awareness of disease symptoms8. 
As a result there is an increase in the rates of hospital 
admissions and mortality from CVD at an early age9,11 
which ultimately blow up the disability adjusted life year 
(DALYs).9,12 

	 South Asians are reported to have one of the 
highest rates of coronary heart disease (CHD). This 
trend has been seen in South Asian immigrants as well 
as in those residing in their native countries,13,14 which 
is higher than Chinese and European descent.15

	 The South Asian countries of India, Pakistan, 
Bangladesh, Sri Lanka, and Nepal make about a quarter 
of the world’s population and this region has highest 
rate of the cardiovascular diseases compared with any 
other region globally,16,17 and is therefore the leading 
cause of death in the Indo-Pak subcontinent.18,19

	 Pakistan, a developing nation, has a population 
of over 130 million.20 According to the National Health 
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Survey of Pakistan (NHSP), mortality increases due to 
CHD. The overall prevalence of hypertension was 17.9 
%, with a higher rate for the urban population i.e. 21.9 
%. Diabetes was recorded 10.6 %. Furthermore, only 
25 % of hypertensive and 36% of diabetics were aware 
of their condition. The highest incidence of diabetes 
was among urban women aged 45–64 years at 18 %. 
Forty per cent of the same group was also found to be 
overweight. 12.6 % of the overall population and 24 % 
of urban males were suffering from high cholesterol 
while 29 % of men were smokers.21

	 The available knowledge is insufficient and inad-
equate, for the population, which limits the assessment 
of the true magnitude of the issue. This leads to an in-
ability to debate and appropriately assess the priorities 
in illness prevention and health promotion on the basis 
of NHSP knowledge. It is essential to understand that 
appropriate knowledge of particular CVD risk factors 
and risk behaviors, will help in guiding policy owner 
making for their effective control in the community.

METHODS AND MATERIALS

	 This hospital based descriptive study was con-
ducted in cardiology department, Postgraduate Medical 
Institute, Government Lady Reading Hospital Peshawar, 
from July-2009 to September-2009. 

	 Inclusion criteria: Inclusion criteria were all the 
patients, irrespective of age and sex, with established 
diagnosis of coronary artery disease. 

	 Exclusion criteria: were all patient with diseases 
like hypertension, diabetes, obesity and smokers who 
had not yet developed coronary artery disease. A total 
of 100 patients, 44 (44%) females and 56 (56%) males, 
age ranging from 21 to 90 years with mean age of 61.08 
+ 13.13 years were selected. 

DATA COLLECTION PROCEDURE

	 A questionnaire was designed in accordance 
with the objectives of the study. A detailed history of 

patients was taken. History of hypertension, diabetes, 
and smoking was recorded from patients. The Diabetic 
and smoking conditions of the patients were confirmed 
from the patient chart and BMI of the patients were cal-
culated by using formula Weight in Kilograms/ Height 
in Meter Square. Height and weight measurements 
were taken using standard procedures. Weight was 
measured using a portable scale that was repeatedly 
calibrated against a balance beam scale. Body mass 
index (BMI) was then calculated. Blood pressure was 
measured using a mercury manometer. An average of 
two readings 5 minutes apart was recorded. Risk factors 
were defined according to the international definitions. 
Table1. 

RESULTS

	 A total of 100 patients of Coronary Artery Disease 
(CAD) were selected and risk factors of Hypertension, 
Diabetes Mellitus, Smoking and Obesity were recorded. 

	 The age range of patients was from 20—90 years 
with mean age of 61.08 + 13.13 years. Coronary artery 
disease (CAD) was found to be more common in males 
ranging from 51—60 years in age.

	 The patients reporting to our study has the fol-
lowing distribution of the corresponding risk factors as; 
hypertension in 49(49%), diabetes in 33 (33%), smok-
ers 22 (22%) and Obesity in 24 (24%). Table 2 shows 
the distribution of socio-demographic characteristics 
among the study subjects.

	 Prevalence of CVD risk factors and behaviors on 
history and examination are presented in Tables 3 and 
4.

	 Out of 100 patients the majority were males 56 
(56%). The high frequency of hypertension 27 (55.10%) 
and smoking 22 (100%) were in males. While the 
frequency of diabetes 19 (57.57%), hypertension + 
diabetes 12(70.58%) and obesity 18 (75%) were high 
in females Table 5.

TABLE # 1 CRITERIA FOR RISK FACTORS USED IN STUDY

Variable Definition
Hypertension22 

(JNC VI classification)

A systolic blood pressure of ≥140 mm Hg and/or a diastolic Blood pressure ≥ 90 mm 
Hg on examination.

BMI23

BMI weight (kg)/height (m2)

In accordance with the WHO expert consultation on appropriate BMI for Asian pop-
ulation, patients with BMI ≤ 24.9 kg/m2 were classified into the “non-obese” group, 
while those with BMI ≥ 25 kg/m2 into “obese” group.

Smoking24 Current regular 
smoker

Smoke one or more cigarette per day, everyday 

Ex-smoker Does not smoke at the present but has smoked daily in the past
Never smoked Does not smoke at present time and never smoked in the past
Diabetes mellitus25 Two fasting plasma glucose levels of ≥126 mg/dL (≥7.0 mmol/L) or patients on oral 

hypoglycemic drugs and/or taking insulin
BMI = body mass index
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TABLE 2 DISTRIBUTION OF SOCIO-DEMOGRAPHIC CHARACTERISTICS AMONG STUDY SUBJECTS.

VARIABLES n %

AGE RANGE

21—30 02 02

31—40 04 04

41—50 17 17

51—60 29 29

61—70 27 27

71—80 15 15

81—90 06 06

GENDER

Male 56 56

Female 44 44

EDUCATION

Illiterate 81 81

Primary or less* 06 06

Some secondary† 11 11

Intermediate‡ 151 13.2 1 1

Graduation/post-graduation§ 1 1

OCCUPATION

Farmer 12 12

Unemployed 03 03

Business 09 09

Labour 16 16

House Wife 44 44

Driver 02 02

Government Servant 14 14
*_Six years of formal education.
†Seven to 10 years of formal education.
‡12 years of formal education.
§_14 years of formal education

TABLE 3 PREVALENCE OF RISK VARIABLES AMONG THE STUDY SUBJECTS (ON QUESTIONNAIRE)

Variables n  (%)

Hypertension

Yes 42 (42)

No 58 (58)

Diabetes

Yes 33 (33)

No 67 (67)

Smoking

Yes 22 (22)

No 88 (88)
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DISCUSSION

	 Extensive clinical and epidemiological studies 
have identified several factors that increase the risk of 
CVD. Some of these factors cannot be modified and 
are called non modifiable risk factors, like age, male 
sex, relatives’ history of CAD, and Asian ethnicity. 
While the modifiable risk factors are diabetes mellitus, 
hypertension, hypercholesterolemia, Obesity, smoking, 
physical inactivity and high fat diet. The inter heart study 
highlighted the importance of treating the corset of risk 
factors (hypertension, diabetes hypercholesterolemia, 
tobacco use, and obesity).32

	 In our study the majority patients were males 
(56%) thus our result were consistent with the result of 
Kazim S F26 that exposed that (71.25%) male patients 
had admitted at a Tertiary Care Public Hospital in Ka-
rachi. It has been established by earlier studies that 
male gender is a risk factor for CVDs27,28. But in the 
study by Khan H et al29 in the same hospital showed 
that the majority were females (55.84%). In the study of 
Jafary M H.30 Hafeez S et al36 and Noeman A et al31  the 
males preponderance was (68%) ,(78%) and (81.9%)  
respectively similar to our study.

	 In our study we demonstrated that (49%) patients 
had hypertension as in the study by Jafary M H et al 
[30] hypertension (55.2%). In other local studies by 
Khan H et al [29] hypertension (59.16%) and Fawad A 
et al [37] hypertension (34%) was found to be a major 
risk factor. The study by Noeman A et al31 hyperten-
sion (51.4%) also showed similar results. In this study 
Hypertension was more common in males (55.10%) 
While in Khan H et al29 study it was more common in 

females (59.25%) in contrast to our study. In another 
study by Mahmood-ul-Hassan et al38 hypertension was 
(38%) of total population in which majority were females 
(Females: 41.1%, Males: 32.8%) also different from our 
study. The study completed by Iqbal S P34 showed that 
(19%) had hypertension majority of them (Males: 70%, 
Females: 30%) were males similar to our study.

	 In our study overall diabetics patients were (33%) 
and was found to be the second most common risk 
factor for coronary artery disease majority of them 
were females (57.57%) which is similar to Khan H et al29 
study in which diabetes (32.59%) was also greater in 
females (53.6 %). In studies completed by Iqbal S P et 
al34, Noeman A et al31 and Mahmood-ul-Hassan et al38 
diabetes was seen in (15%), (7.14%) and (8.1%) cases 
respectively more common in females.

	 Obesity (24%) was the third important risk factor 
in our study. In another study by Iqbal S P et al34, Ali J et 
al32 and Mahmood-ul-Hassan et al [38] the CAD patients 
had high obesity (24%), (47.07%0 and (64.3%) respec-
tively which is consistent to our study. The Durban 
Study showed the prevalence of obesity as (3.7%) and 
(22.6%) was in males and females respectively. Rates 
of (8.3%) for males and (35.7%) for females have also 
been reported from Nigeria. The Tanzanian adolescent 
study reported that (0.4%) of men and (4.6%) of females 
were found to be obese39 which is similar to our study 
in which (75%) of females were found to be obese.

	 Cigarette smoking is also a significant risk factor 
for CVD33]. In our study (22) out of (100) patients were 
smokers and all were males. In Khan H et al29 and 
Iqbal S P et al34 the smoking was (14.02%) and (21%) 

TABLE 4 PREVALENCE OF RISK VARIABLES AMONG THE STUDY SUBJECTS (ON EXAMINATION)

Variables n  (%)

Hypertension

Yes 49 (49)

No 51 (51)

BMI

<25 51 (51)

25-29.9 25 (25)

30-34.9 14 (14)

35-39.9 8 (8)

>40 2 (2)
*Body mass index.

Table 5 Distribution of Risk Factors on Gender Basis

Gender No of Patients Hypertension Diabetic Hypertension 
+Diabetic

Smoker Obese

Males 56  (56%) 27 (55.10%) 14 (42.42%) 5 (29.41%) 22 (100%) 6 (25%)

Females 44  (44%) 22 (44.89%) 19 (57.57%) 12 (70.58%) 0 18 (75%)

Total 100 49 33 17 22 24
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respectively and was in males which is similar to our 
study. In contrast to our study Noeman A et al31, Safdar 
M H K et al40 and Hafeez S et al36 showed that smoking 
(63.04%), ( 64.2%) and (46%) respectively was the major 
risk factor in their studies and present more in males.

CONCLUSION

	 Hypertension, diabetes, obesity and smoking 
are major predisposing risk factors of coronary artery 
disease in patients presenting with CAD at cardiology 
department, Lady Reading Hospital (LRH) Peshawar. 
Modification of risk factors has a beneficial effect on 
subsequent mortality and morbidity, include control 
of hypertension, glycemic control in diabetes mellitus, 
maintaining ideal body weight, regular exercise and 
smoking cessation. 

REFERENCES

1.	 Projections of Global Mortality and Burden of 
Disease from 2002 to 2030. PLoS Med 3(11):442. 
doi:10.1371/journal.pmed.0030442.

2.	 Burns RJ, Gibbons RJ, Yi Q, Roberts RS, Miller TD, 
Schaer GL, et al. The relationship of left ventricular 
ejection fraction, endsystolic volume index and 
infarct size to six monthly mortality after hospital 
discharge following myocardial infarction treated 
by thrombolysis. J Am Coll Cardiol. 2002; 39: 30-6.

3.	 Sasayama S. Heart disease in Asia. Circulation 2008; 
118:2669-71.

4.	 World Health Organization. World health report: re-
ducing risks, promoting healthy life. Geneva: WHO, 
2002.

5.	 Reddy KS, Yusuf S. Emerging epidemic of cardiovas-
cular disease in developing countries. Circulation. 
1998; 97:596-601.

6.	 World Health Organization. Disease Statistics World 
Helath Report Mortality by sex, cause and WHO 
Regions, Estimates for 1998 1999.

7.	 Pais P, Pogue J, Gerstein H, Zachariah E, Savitha D, 
Jayprakash S, et al. Risk factors for acute myocardial 
infarction in Indians: a case-control study. Lancet 
1996, 348:358-63.

8.	 National Health Survey of Pakistan 1990–1994 Pa-
kistan Medical Research Council 1998.

9.	 Aladin A: Prevention and control of cardiovascular 
diseases. EMRO technical publication World Health 
Organization Eastern Meiterranean series 22 1995.

10.	 Virk A, Khan A: Ischemic Heart Disease in the young 
population (35 years).A clinical profile. Pakistan 
Journal of Cardiology 1995, 6:64-66.

11.	 Saulat S, Ijaz B: Coronary Risk Profile study. Pakistan 
Journal of Medical Research 1992, 31:94-100.

12.	 Murray CJ, Lopez AD: Regional patterns of disabil-
ity-free life expectancy and disability-adjusted life 
expectancy: global Burden of Disease Study.  Lancet 

1997, 349:1347-52.

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

14.	 McKeigue PM. Cardiovascular disease and diabetes 
in migrants-interactions between nutritional chang-
es and genetic background.In: Diet, nutrition and 
chronic disease. Lessons from contrasting worlds. 
Chichester: John Wiley and Sons, 1997: 59–70.

15. 	 Sheth T, Nair C, Nargundkar M, Anand S, Yusuf S. 
Cardiovascular and cancer mortality among Cana-
dians of European, South Asian and Chinese origin 
from 1979 to 1993: an analysis of 1.2 million deaths. 
Can Med Assoc J. 1999; 161: 132–38.

16.  	 Reddy KS. Cardiovascular diseases in non-Western 
countries.N Engl J Med. 2004; 350:2438-40.

17. 	 Joshi P, Islam S, Pais P,  Reddy S,  Dorairaj  P, Kazmi, 
K, et al. Risk factors for  early myocardial infarction 
in South Asians compared with individuals in other 
countries. JAMA 2007; 297: 286-94.

18. 	 Gupta M, Singh N, Verma S. South Asians and 
cardiovascular risk:what clinicians should know. 
Circulation 2006; 113: 924–29.

19.	 Lopez AD, Mathers CD, Ezzati M, Jamison DT, Mur-
ray CJ.Global and regional burden of disease and 
risk factors, 2001: systematic analysis of population 
health data. Lancet 2006; 367: 1747–57.

20. 	  Pakistan Population Census 2000. Pakistan, Bureau 
of Statistics http://www.prede.org/summaries/paki-
stan.html.

21.  	 Pakistan Medical Research Council, National Health 
Survey of Pakistan–1990–1994. Health profile of the 
people of Pakistan. 1998. ISBN: 969-499-000.

22. 	 Joint National Committee on Detection, Evaluation, 
and Treatment of High Blood Pressure. The sixth 
report of the Joint National Committee on Detection, 
Evaluation, and Treatment of High Blood Pressure 
(JNC VI). Arch Intern Med. 1993;153:154–83.

23.	 Khan S B, Hameedullah, Hafizullah M, Gul A M,  
Awan Z. A Prevalence of hyperlipidemia in obese 
and non obese coronary artery disease patients. J 
Postgrad Med Inst 2011; 25: 24 -28.

24. 	 National Center for Health Statistics(NCHS). Health 
Promotion and Disease Prevention—United States, 
1990. Hyattsville, Md: US Dept of Health and Human 
Services, Public Health Service, CDC, NCHS; April 
1993. DHHS Publication No. (PHS) 93–1513.

25. 	 CDC’s Diabetes Program. News and information. 
Available at: www.cdc.gov.

26. 	 Kazim SF, Itrat A, Butt NW, Ishaq M. Comparision of 
cardiovascular disease patterns in two data sets of 
patients admitted at a Tertiary Care Public Hospital in 
Karachi five years apart. Pak J Med Sci 2009;25:55-
60.



KJMS January-June, 2014, Vol. 7, No. 1 71

27.	  Janghorbani M, Hedley AJ, Jones RB, Zhianpour M, 
Gilmour WH. Gender differential in all - cause and 
cardiovascular disease mortality. Intern J Epidemi-
ology, 1993;22:1056-63.

28.	 Lawlor DA, Ebrahim S,Davey Smith G. Sex mat-
ters:Secular and geographical trends in sex dif-
ferences in coronary heart disease mortality.BMJ 
2001;323:541-5.

29.	 Khan H, Hafizullah M, Ihtesham-ul-Haq. A hospital 
based study on frequency of risk factors of coronary 
artery disease in Peshawar. J Postgrad Med Inst 
2005; 3: 270–75.

30.	 Jafary H M,  Samad A, Ishaq M,  Jawaid S A, Ahmad 
M,  Vohra E A. Profile of acute myocardial infarction 
(AMI) in Pakistan Pak J Med Sci July - September 
2007; 23: 4485-89.

31.	  Noeman A., Ahmad N., Azhar M..Coronary Artery 
Disease in Young: Faulty Life Style or Heredofamilial 
or Both. Annals. 13. Apr.- Jun 2007.

32.	 Ali J ,Hafizullah M,  Qureshi S,  Fawad A, Hussain 
C,  Irfan M, et al How aware are the educators of 
cardiovascular risk factors? Pakistan heart journal; 
42:3—4 July - December 2009.

33.	 Levy D, Kannel WB. Cardiovascular risks; new insight 
from Framingham. Am heart j 1988; 116:266-72.

34.	 S. P. Iqbal, S. Dodani, R. Qureshi Risk Factors and 
Behaviours for Coronary Artery Disease (CAD) 
amongAmbulatory Pakistanis J Pak Med Assoc ;54: 
May 2004.

35.	 Khan S B, Noor L, Hafiz-u-rehman, Hameedullah, 
Hafeezullah M, Awan Z A et al. Prevalence of hy-
pertension among obese and non-obese patients 
with coronary artery disease. J Ayub Med Coll 2010; 
22:130-33.

36.	 Hafeez S, Javed A, Kayani AM. Clinical profile of 
patients presenting with acute ST elevation myocar-
dial infarction. J Pak Med Assoc March 2010. Vol. 
60:190-93.

37.	 Fawad A,  Hafizullah M,  Saqib M ,  Gul A M, Jan H,  
Faheem M. Prevalence of risk factors for cardiovas-
cular disease among journalists in Peshawar -The 
Peshawar Heart Study. J Postgrad Med Inst 2010; 
24: 46-51.

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

39.	 Akinboboye O ,  Idris O and  Akinkugbe O. Trends in 
coronary artery disease and associated risk factors 
in sub-Saharan Africans. Journal of Human Hyper-
tension  2003 ; 17: 381–387.

40.	 Safdar M H K, Fazal I, Ejaz A and Awan Z I. Risk 
profile in young patients  with acute myocardial 
infarction .Pakistan armed forces medical journal. 
2010; 2: Month: June.

ONLINE SUBMISSION OF MANUSCRIPT
It is mandatory to submit the manuscripts at the following website of KJMS. It is quick, 
convenient, cheap, requirement of HEC and Paperless.
Website: www.kjms.com.pk
The intending writers are expected to first register themselves on the website and follow the 
instructions on the website. Author agreement can be easily downloaded from our website. 
A duly signed author agreement must accompany initial submission of the manuscript.


