
Introduction

Cardiovascular diseases (CVDs) are a leading cause 
of morbidity and mortality throughout the world both 

1in males and females.  According to a recent report 
issued by World Health Organization (WHO), there are 
17.9 million deaths every year due to Cardiovascular 
Diseases, an estimated 32% of all deaths worldwide. 
A recent study conducted in Karachi, Pakistan, shows 
that one in five middle aged adults in urban Pakistan 

2
may have some form of underlying CVDs.  A Major 
proportion of these CVDs associated deaths is contri-
buted by Coronary Heart Diseases (CHDs). CHDs are 

group of disorders caused by occlusion of coronary 
arteries leading to compromised blood supply and 
oxygen availability to the cells which in turn causes 
pain of angina and myocardial infarction. A major mani-
festation of CHDs is Acute Coronary Syndrome which 
is comprised of Unstable Angina, ST-segment Elevation 

3MI, and Non-ST-segment elevation MI.

Acute coronary syndrome is comparatively more common 
in males, that’s why it is often referred to as disease of 
the males and is one of the reasons to underestimate 
CHDs in females despite of the fact that more women 
(35%) than men (32%) die of CHDs according to a 
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4
survey in 2013.  Previous studies have shown consi-
derable discrepancies in the age of onset, presentation 
of the disease, its risk factors and even in the treatment 
strategies for acute coronary syndrome in males and 

5
females.  On average, women get the disease 10 years 

6
later than their male counter-parts.  Framingham’s 
Heart study is well known for describing the risk factors 
of CHDs among general population but very little data 
are available about the prevalence of these risk factors 
in our community and especially about the gender diffe-
rences of risk factors 

This study aims to determine this difference in the fre-
quency of various risk factors of ACS in males and 
females. Once we are able to highlight more prevalent 
risk factors in our study settings and their gender diffe-
rences, policies can be devised to modify and reduce 
the intensity of those risk factors to delay the onset of 
the disease beforehand.

Methods

This is a comparative cross sectional study that was 
conducted on the population of Lahore. The study lasted 
for 6months (from 1st Feb 2019 to 31st July 2019.) 
Patients from five tertiary care hospitals were included 
in the study. These included Mayo hospital, Sir Ganga 
Ram hospital, Sheikh Zayed hospital, Jinnah hospital 
& Punjab institute of cardiology. A total of 95 patients 
of ACS were studied. The inclusion criteria for patients 
were past diagnosis of ACS by Clinical evaluation, 
Electrocardiography or Cardiac Enzymes Assays. Criti-
cally ill patients and patients on ventilators, who were 
unable to answer the questions asked according to the 
structured questionnaire, were excluded from the study.  

Data Collection 

A cross sectional study was conducted in the above 
mentioned study settings using a short structured ques-
tionnaire which was specifically designed to inquire 
about possible risk factors of acute coronary syndrome. 
Questionnaire was pre-tested on a few patients for 
assessment of its validity for the collection of desired 
data. Patients were interviewed in the wards after 
formally taking written as well as verbal consent and 
explaining briefly the purpose of this study. 

Patients were asked about basic demographic details 
and disease specific details. Leading questions were 
asked about presenting complaints, Hypertension, 
Diabetes Mellitus, Smoking history (active smoking 
as well as passive smoking), history of Ischemic heart 

stdisease in family members or 1  degree relatives, phy-
sical activity and dietary habits. Record of lipid profiles 
was attained from investigation files of the patients. 
Patients’ heights and weights were measured using 
height scales and weighing machines respectively, 

available in the wards and BMI was calculated. Women 
were asked about history of menstruation and meno-
pause. All the parameters asked in the questionnaire 
were made measurable in accordance with the interna-
tional guidelines for every parameter. Later on, an online 
Google response form was designed on the same pattern.

Data Analysis

Both descriptive and inferential statistical analyses 
were done in statistical package for social sciences 
version 25. The presence of 7 risk factors, hypertension, 
diabetes mellitus, dyslipidemia, smoking, family history, 
physical activity, body mass index and one additional 
risk factor, menopause in females only, was coded as 
1 and absence was coded as 0. A new variable was 
computed by adding the values a person had for these 
8 risk factors. It corresponded to the number of risk 
factors a patient had out of these 8 risk factors. This 
variable was further dichotomized as ≤ 2, and ≥ 3. Propor-
tions were calculated for categorical variables and mean 
± SD for continuous variables. To compare men and 
women regarding categorical variables, chi-square 
test was done and p-values were calculated. P < 0.05 
was considered significant.

Results

A total of 95 patients were studied including 67 males 
and 28 females with mean age for males being 57.30 ± 
1.336 years and being 54.57 ± 1.941 years for females 
with all the patients lying in an overall age limit of 23 
to 80 years old. Myocardial infarction was a more 
common diagnosis (p=0.023). Though just one fifth 
of the total patients had a diagnosis of unstable angina 
yet it was relatively more prevalent in females (p = 
0.048). Almost eighty percent of the patients had presen-
ted in emergency department and just a very few presen-
tations in the outdoor patient departments. 3/4th of the 
patients (57 males, 19 females) were presented with 
the typical presenting complaints of typical chest pain, 
pain radiating to jaw, shoulder and left arm and profuse 
sweating while remaining 1/4th of the patients (10 
males, 9 females) were presented with atypical presen-
tation, not directly suggestive of ACS – thus making 
atypical presentation a more common finding in females 
(32.1%) than in males (14.9%). Atypical symptoms 
such as nausea, vomiting, shortness of breath and appre-
hension were strongly associated with typical disease 
presentation. Similarly, atypical disease presentation 
was associated with profuse sweating – traditionally 
considered to be a feature of typical disease presentation. 

Out of 8 risk factors assessed in this study, 93 patients 
had at least one risk factor, ranging from minimum of 
zero to maximum of seven risk factors present in a single 
patient. Only two female patients had no measurable 
risk factor out of these 8. More than two third of the 
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Table 1:  Comparison of variables

Variables

All

N=95

%

Men

N = 67

n (%)

Women

N = 28

n (%)

p-

Value*

Age ≥ 45 years 84 61 23 0.216

Mode of Admission 0.330

OPD 15 9 (13.4) 6 (21.4)

Emergency 80 58 (86.6) 22 (78.6)

Diagnosis 0.023

MI 79 59 (88.1) 20 (71.4)

USA 16 8 (11.9) 8 (28.6)

Presentation 0.056

Typical 76 57 (85.1) 19 (67.9)

Atypical 19 10 (14.9) 09 (32.1)

Hypertension 45 26 (38.8) 19 (67.9) 0.010

Diabetes Mellitus 40 25 (37.7) 15 (53.6) 0.143

Dyslipidemia 70 49 (94.2) 21 (100) 0.261

Decreased HDL 57 39 (81.3) 18 (85.7) 0.653

Raised LDL 21 17 (34.7) 04 (20.0) 0.229

Hypercholesterolemia 23 18 (34.6) 05 (23.8) 0.368

Hyperlipidemia 33 24 (46.2) 09 (42.9) 0.798

Smoking 38 35 (52.2) 03 (10.7) 0.000

Family History 47 32 (47.6) 15 (53.6) 0.606

Low/No Physical 

Activity

18 17 (25.4) 01 (3.6) 0.001

BMI ≥ 25.1 46 27 (40.3) 19 (67.8) 0.001

Risk Factors ≥ 3 67 42 (62.7) 25 (89.3) 0.010

patients had a combined prevalence of three or more 
risk factors while rest of the patients had only one or 
two measurable risk factors. Combined prevalence of 
risk factors was strongly associated with female gender 
than in males (p = 0.010).

Dyslipidemias were overall the most common risk factor 
in our study population (95.9%), precisely speaking – 
decreased levels of HDL were more common of all 
dyslipidemias (82.6%). Hypertension (p = 0.010) and 
obesity (p = 0.001) were very strongly associated with 
female gender whereas smoking (p = 0.000) and low 
physical activity (0.001) are strongly associated with 
male gender. Though rest of the risk factors are also 
more common in one gender than the other but haven’t 

th
been proven statistically significant. More than 3/4  
of the females were menopausal with mean age of 
menopause being 49.17 ± 3.86 years for our study popu-
lation and the minimum and maximum ages for meno-
pause were 40 years and 57 years respectively.

Discussion

This study has found out that there is significant diffe-
rence in the gender distribution of various risk factors 

of acute coronary syndrome identified by Framingham’s 
heart study. Certain risk factors i.e. hypertension and 
obesity are more prevalent in females (p = 0.010 and p 
= 0.001 respectively) whereas smoking and lack of 
physical activity are more prevalent risk factors in 
males (p = 0.000 and p = 0.001 respectively). These 
findings are not exactly the same as shown by a previous 
studies, which had shown higher prevalence of diabetes 

(3)mellitus and hypertension in females.  A randomized 
control trial was conducted in Karachi including 3143 
study subjects, that had also concluded diabetes mellitus, 
hypertension and hyperlipidemia being more preva-
lent in females whereas smoking as a common risk 

2 factors amongst males.

Exclusion of diabetes mellitus from this list shows a 
trend shift over the passage of time most probably due 
to a better awareness among masses about diabetes 
mellitus and a better and timely management approach. 
Although our results for smoking were in the right 
direction, but it’s very unlikely that no female has ever 
smoked or been in an environment of passive smoking. 
According to the national health survey of Pakistan 
(1990 – 1994) 28.6% of men aged equal to or greater 
than 15 years in general population were smokers 
whereas 3.4% of the women were documented to be 
smokers.4 Prevalence of different risk factors among 
men and women suggests difference in the onset of 
disease, course of the disease and management strategies 

5,6 of IHD in both men and women.

Though dyslipidemia still remains the most common 
risk factor in our study population, which is a consistent 
finding with the previous studies, however previous 
studies show increased TAG levels as the most common 
form of dyslipidemia whereas our study shows it’s the 

3
low levels of HDL and not the hypertriglyceridemia.  
However we have found no significant difference in 
dyslipidemia among males and females which is a 

7,8
finding in contrast to the previous studies.  This shows 
a trend shift over the passage of time.

Among our study subjects, 97% of the subjects had at 
least one risk factor, which is the same finding as shown 
in a study by Aymon J. Hammoudeh 9 in 2003, Khot 
et. al. analyzed 14 RCTs having 122448 patients with 
Coronary Heart disease and concluded that at least one 
of the four conventional risk factors is present in 84.6% 
of women and 80,6% of men.10 This study shows that 
the combined prevalence of risk factors is more common 
in females than in males (p = 0.010) and this is a consis-

11,12 tent finding as in the previous studies.

Conclusion 

Majority  of  the  patients  with  acute  coronary synd-
rome  have  at  least  one  of  the  risk factors  described 
in Framingham’s  Heart Study. Women have higher 
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combined prevalence of cardiovascular risk factors. 
Smoking  and  low  physical  activity  are  major risk  
factors  for  males  whereas  hypertension and obesity  
are major ones for females. Diabetes Mellitus, dyslipide-
mias and family history are not statistically significant  
in terms of their different frequencies and prevalence  
in males and females. Atypical presentation is more 
common in females. Further research is needed for the 
better understanding of this gender based difference 
in prevalence of risk factors.

Limitations: The reporting of risk factors and symptoms 
may be subject to some degree of recall bias. The study 
comprises of observations made on a relatively small 
group of patients. Hence the power of study to detect 
some differences might be suboptimal. Moreover, non-
affordability regarding lipid profile testing in some 
patients prevents us to generalize the findings to a larger 
population. Effective data base access with better avail-
ability of resources can help us expand our research 
with better results
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