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Background:  The frequency of conventional risk factors for acute coronary syndrome differs in women compared to men, 

both in the general population and in patients with acute coronary syndrome. 

Objective:  To find out the frequency of conventional risk factors in patients with acute coronary syndrome in males and 

females that exists in Pakistani patient population. 

Design:  Cross-sectional survey. 

Material and Methods:  A total of one hundred patients with acute coronary syndrome who presented in the Cardiology 

Department, Mayo Hospital Lahore were interviewed between May, 2008 and March 2009. Patients were enquired about the 

presence of hypertension and diabetes mellitus. Information was also obtained regarding smoking and history of ischemic 

heart disease in their first degree relatives. Lipid profile was recorded from the investigation chart of every patient. 

Results:  91% of subjects had at least one risk factor out of four conventional factors. When comparing men and women, 

more women were hypertensive and diabetic (p = 0.003 and 0.009 respectively). None of the females had ever smoked as 

compared to 34% of males (P = <0.001). 

Conclusion:  Women with acute coronary syndrome, when compared to men, have more prevalence of diabetes and hyper-

tension, and less prevalence of smoking. Further research is needed to better understand the gender differences in various 

aspects of ischemic heart disease that exist in our population. 
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Introduction 
Acute coronary syndrome (ACS) comprises unstable angina, 

ST-segment elevation myocardial infarction and non-ST-

segment elevation myocardial infarction. ACS is the major 

manifestation of ischemic heart disease (IHD) which in turn 

is a major part of cardiovascular diseases.
1
 In women, car-

diovascular diseases are under-estimated although they are 

the leading cause of death in females.
2
 More women than 

men die due to cardiovascular causes each year. In the year 

2004, 32% of women died of cardiovascular diseases world-

wide as compared to 27% of men.
3
 In Pakistan IHD is the 

2nd leading cause of death at all ages contributing to 11% of 

all deaths.
4
 However, IHD is the commonest cause of death 

worldwide in both genders.
3
 

 Ischemic heart disease in women is not the same as it is 

in men. Important gender differences exist in almost every 

aspect of this disease complex. IHD develops 10-20 years 

later in women compared to men. Incidence of IHD in men 

is several times of that in age-adjusted pre-menopausal 

women.
5
 Various explanations have been given for this 

observation but accepted one is that serum levels of high 

density lipoprotein cholesterol (HDLc) are higher in pre-

menopausal women due to the protective effect of oestra-

diol. HDL is protective against CHD and as its level falls 

after menopause due to oestradiol deficiency, the incidence 

of IHD in women rises.
6
 Although women are less likely to 

develop IHD than men, they are more likely to die of it
7
. In 

a recent study, women with ACS were found to have worse 

outcomes at six month interval compared with men
8
. 

Moreover, gender differences regarding IHD also exist in 

clinical presentation, therapeutic response and rates of com-

plication.
2
 

 Hypertension, diabetes mellitus, smoking, and hyper-

cholesterolemia are called the conventional or major risk 

factors for IHD. They are called conventional because majo-

rity of patients with IHD have one or more of these risk fac-

tors.
9
 A recent cohort study found that development of more 

than 80% of myocardial infarction in the general population 

is attributable to these conventional factors and physical in-

activity.
10

 Their prevalence differs in women compared to 

men, both in general population and in patients with IHD. In 

this study we have examined the gender differences in the 

frequency of conventional risk factors in patients with ACS. 

There is little work done so far regarding sex differences in 

Pakistan and our study will contribute to a better under-

standing of gender differences that exist in our patients with 

acute coronary syndromes. 

 

Material and Methods 
Design, Setting and Participants 

Our study was a cross-sectional survey of 100 patients with 

acute coronary syndrome who presented in the Cardiology 

Department, Mayo Hospital, Lahore from May, 2008 to 

March 2009. Only those patients were eligible for this study 

who had had their diagnoses confirmed through clinical 

evaluation, echocardiography, and cardiac enzymes investi-
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gations. Patients without recent lipid profile report were 

excluded from the study. 

 

Data Collection and Variables 

A short structured questionnaire was prepared and patients 

were interviewed in the ward after taking verbal consent. In 

addition to collecting basic demographic details, patients 

were asked about the presence of chronic hypertension and 

diabetes mellitus. Information was also obtained regarding 

smoking history and history of ischemic heart disease in 

first degree relatives. Ever smoking was defined as smoking 

at least 100 cigarettes during lifetime.
11

 

 The serum levels [in mg/dl] of total cholesterol, triacyl-

glycerol (TAG), high density lipoprotein cholesterol (HD-

Lc), and low density lipoprotein cholesterol (LDLc) were 

recorded from the investigation chart of every patient. 

Hypercholesterolemia was defined as serum total choles-

terol of ≥ 200 mg/dl, and hyperlipidemia as serum TAG 

levels of ≥ 150 mg/dl based on guidelines of American 

Heart Association.
12

 

Ethical Issues 

Because the study was non-invasive and did not touch the 

sensitive barriers of religion and social norms, so a formal 

ethical approval was not taken. But the possible ethical con-

cerns were fully discussed with the senior faculty members 

of the Department of Pathology, King Edward Medical Uni-

versity, Lahore. 

 

Statistical Analysis 

Both descriptive and inferential statistical analyses were 

done in Statistical Package for Social Sciences (SPSS) ver-

sion 16.0. The presence of the four conventional risk fac-

tors, hypertension, diabetes, smoking, and hyperlipidemia, 

was coded as ‘1’ and ‘0’ if otherwise. A new variable was 

computed by adding the values a person had for the four 

conventional risk factors. It corresponded to the number of 

risk factors a patient had out of four conventional factors. 

The variable was further dichotomized as < 2, and ≥ 2. Pro-

portions were calculated for categorical variables, and mean 

± 2S D for continuous variables. To compare men and 

women regarding categorical variables, chi-square test was 

 

Table 1: Characteristics of men and women regarding age, diagnosis, and 

risk factors. 
 

Variables 

All Men Women 

p-value
* 

N = 100 

% 

N = 67 

n (%) 

N=33 

n (%) 

Age ≥ 45 years 83 54 (80.6) 29 (87.9) 0.413 

Diagnosis     

MI 85 59 (88.1) 26 (78.8) 0.244 

USA 15 8 (11.9) 7 (21.2)  

Hypertension 54 29 (43.3) 25 (75.8) 0.003 

Diabetes Mellitus 41 21 (31.3) 20 (60.6) 0.009 

Smoking
† 

34 34 (50.7) 0 0.000 

Family History 34 25 (37.3) 9 (27.3) 0.374 

Hypercholesterolemia
‡ 

28 20 (29.9) 8 (24.2) 0.640 

Hyperlipidemia
§ 

86 56 (83.6) 30 (90.9) 0.377 

Risk Factors ≥ 2 55 35 (52.2) 20 (60.6) 0.523 

 
*
All p-values are calculated by χ2 test at 1degree of freedom 

†
Smoking is defined as smoking at least 100 cigarettes during ones lifetime 

‡
Hypercholesterolemia is defined as total serum cholesterol levels of ≥200 

mg/dl 
§
Hyperlipidemia is defined as serum triacylglycerol levels of ≥150 mg/dl 

MI=Myocardial Infarction (includes both ST-segment elevation and non-ST-

segment elevation myocardial infarction), USA=Unstable Angina 

done and p values were calculated. P < 0.05 

was considered significant. 

 Before comparing men and women for 

difference in continuous variables, a histo-

gram for every continuous variable, sepa-

rate for both genders, was created. These 

histograms were critically analyzed to 

verify the assumption of normal distribu-

tion. Age was normally distributed, so t-test 

for two independent samples was carried 

out to know the significance of difference 

between mean ages of men and women. 

 Serum levels of total cholesterol, TAG, 

LDLc, and HDLc had skewed distribution, 

so t-test was not appropriate for them. To 

compare men and women regarding these 

variables Mann-Whitney U test was done 

and p value calculated. Like chi-square test, 

p<0.05 was considered significant for both 

t-test and Mann-Whitney U test. 

 

Results 
Out of 100 patients 67 were male and 33 

were female. No subject had missing value 

for any of the variables analyzed and des-

cribed here. Myocardial infarction was the 

diagnosis in 85% of subjects and unstable 

angina in 15%. More females than males 

had unstable angina but the difference was 

not statistically significant (Table 1). 

 Mean age in men was 53.18 ± and 

mean age in women was 53.73 ±. Mean 

ages of men and women did not differ sig-

nificantly (t-statistic = 0.245, p = 0.807) 

Majority of subjects, both male and female,
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were ≥ 45 years of age. 

 91% of subjects had at least one 

risk factor out of four conventional 

factors. 60% of women had ≥ 2 risk 

factors as compared to 52% of men. 

Overall, the most common risk factor 

was hyperlipidemia; but out of four 

conventional factors, hypertension 

was the most common one. When 

comparing men and women, more 

women were hypertensive and dia-

betic (p = 0.003 and 0.009 respec- 

tively). None of females had ever 

smoked as compared to 34% of 

males (Table 1). 

 Results of the Mann-Whitney U 

test for continuous variables that had 

skewed distribution are presented in 

 

Table 2. Characteristics of men and women regarding lipid profile 
 

Variable 

Men Women 
Mann-Whitney 

U Statistic 

P value 
N = 67 

Mean Rank 

N = 33 

Mean Rank 
 

Total cholesterol 47.1 55.76   932 0.203 

TAG 47.63 56.33   913 0.158 

LDLc 49.16 53.23 1015 0.509 

HDLc 52.07 47.30 1000 0.437 
 

TAG = Triacylglycerol, LDLc = Low Density Lipoprotein Cholesterol, 

HDLc = High Density Lipoprotein Cholesterol 

 

table 2. Men and women did not differ significantly regar-

ding total serum cholesterol, TAG, LDLc, and HDLc. 

 

Discussion 
We found that majority of patients (91%) with acute 

coronary syndrome had at least one conventional risk factor. 

The proportion of ACS patients with at least one risk factor 

is variable in previous studies. In 2003, Khot et. al. analyzed 

data of patients enrolled in 14 randomized clinical trials of 

coronary heart disease. Out of 122458 patients, majority had 

ACS. They found that at least one of four conventional 

factors was present in 84.6% of women 80.6% of men
9
. 

Similar high proportions were observed in Hammoudeh et. 

al.
13

 and Greenland et. al.
14

. In our study more women than 

men had coexistence of risk factors but it was not statisti-

cally significant. Many studies have shown that women, 

compared to men, had higher combined prevalence of car-

diovascular risk factors.
8,9

 Another important observation 

was that serum TAG was elevated in 86% of patients while 

serum cholesterol was elevated in only 26% of patients. 

 We found that hypertension and diabetes were more 

prevalent in women with ACS than in men. This observa-

tion has been consistently found in literature both for youn-

ger and older patients.
15,16,9

 

 In our study more male patients had ever smoked than 

females. This finding has been observed in many previous 

studies.
15,16,9

 Although our results about smoking prevalence 

in women were in the expected direction but we cannot 

confidently say that no female in our study had ever smo-

ked. This may be explained by fear of disclosure of their 

smoking habits and hesitation. We found no difference bet-

ween men and women regarding hyperlipidemia. This find-

ing is in contrast with previous studies which demonstrated 

that hyperlipidemia was more prevalent in women with  
 

ACS than in men.
17,9

 

 High prevalence of hypertension and diabetes in 

women and smoking in men can be explained in two ways. 

First, as these are major risk factors for ischemic heart dise-

ase, so their gender –related distribution in general popula-

tion will be reflected in their gender-related prevalence in 

patients who develop IHD. Recently Jafar et. al
11

 have 

presented cross-sectional analysis of a sample of subjects 

recruited in a randomized trial of strategies to control hyper-

tension. The sample consisted of 3143 adults aged ≥ 40 

years residing in Karachi, the largest city of Pakistan. They 

found that diabetes, hypertension and hyperlipidemia were 

significantly more prevalent in women than in men, while 

smoking was more prevalent in men. 

 National Health Survey of Pakistan (1990-1994) made 

an excellent contribution in understanding the health status 

of Pakistani people. Additional results from this survey have 

been published recently. According to these results, 28.6% 

of men aged ≥ 15 years in the general population were smo-

kers compared to 3.4% of women
18

. 

 Second, men and women are at different risk of deve-

loping IHD if they have these conventional risk factors.
19

 

Howard et al showed that overall prevalence of myocardial 

infarction was higher in men than in women but diabetic 

women had significantly higher prevalence of MI than 

diabetic men.
20

 Moreover, diabetic women with ACS had 

worse outcome compared with diabetic men
7
. Given  the 

gender-related prevalence of a risk factor is different in 

population at risk (general population), this difference will 

be augmented in IHD patients if that factor poses different 

risk for women compared to men. 

 Our study had some limitations. First, the sample size 

was small but even with this sample size we were able to 

demonstrate the same gender differences in prevalence of 

conventional risk factors in Pakistani patients that were 

observed in western countries using very large sample sizes. 

This shows that these gender differences are significant eno-

ugh that they can be demonstrated using a small sample. 

 Second, except for hypercholesterolemia, the decision 

of whether or not a patient had hypertension, diabetes, and 

history of ever smoking was based on self-report of the pati-

ent. Although it is not the best method but it is reliable. We 
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assumed that using self-reporting for measuring these vari-

ables would not generate results much different from those 

obtained using more sophisticated techniques e.g. physical 

examination and laboratory studies. 

 

Conclusion 
Majority of patients with acute coronary syndrome have at 

least one of four conventional risk factors. Women have 

higher combined prevalence of cardiovascular risk factors 

although it was not statistically significant. Women with 

acute coronary syndrome, as compared to men, have more 

prevalence of diabetes and hypertension, and less preva-

lence of smoking. Further research is needed to better unde-

rstand the gender differences in various aspects of ischemic 

heart disease that exist in our population. 
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