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Introduction
Coronary Artery Disease (CAD) for long has been called “men’s 
disease”; however these days an increasing trend of CAD is 
observed in women [1,2]. There are major differences in the 
prevalence of various risk factors such as diabetes mellitus, 
hypertension, family history of CAD, dyslipidaemia, obesity and 
cigarette smoking probably because of advanced age of women 
at presentation and greater co-existence of co-morbidities 
such as diabetes and hypertension as compared to men. The 
presenting symptoms also differ as women are more likely to 
present with atypical chest pain, neck pain, nausea, fatigue and 
dyspnoea making the diagnosis more difficult subjecting women 
to suboptimal and less aggressive care [3-5]. 

This often leads to a higher mortality after the first episode of 
myocardial infarction and a greater incidence of complications 
among women necessitating a gender specific approach to 
primary and secondary prevention [4-7].

aim
Through this study, we try to evaluate the differences in clinical 
presentation, risk factor profile and angiographic disease pattern 
among women and men presenting with acute myocardial 
infarction in North Indian population.

Materials and methods
A cross-sectional observational study was conducted in Tagore 
Hospital and Heart Care Center, Jalandhar, Punjab for a duration of 
one year period from July 2012 to June 2013. The study included 
50 consecutive men and 50 consecutive women presenting with 



Acute Myocardial Infarction (AMI) in the emergency department. 
The study was approved by institutional human ethical committee. 
AMI was diagnosed on the basis of symptoms, ECG changes 
and elevated serum biochemical markers of myocardial necrosis. 
Patients  with  previous  history of myocardial infarction, throm
bolysis, percutaneous angioplasty or coronary artery bypass 
grafting or with structural, valvular or congenital heart disease 
were excluded. A detailed history was obtained from the patients 
after obtaining informed written consent including the symptoms, 
their duration, history of DM, hypertension, smoking, dyslipidaemia 
and family history of CAD. Diabetes, hypertension, dyslipidaemia, 
obesity and significant stenosis on angiography were defined 
using most recent criteria. Hypertension was defined as systolic 
BP >139 mmHg or diastolic BP >89 mmHg or history of treatment 
for hypertension. Diabetes was defined as fasting blood glucose 
>126mg/dl or 2 hour post load blood glucose >200mg/dl or 
history of treatment of diabetes. Dyslipidaemia was defined as LDL 
cholesterol ≥100mg/dl, HDL cholesterol ≤40 mg/dl, TGL levels 
≥150 mg/dl. History of smoking was considered if consumption 
of tobacco in form of cigarettes or beedis was present since 
past 6 months or more. BMI was obtained by dividing the weight 
in kilograms by the square of height in meters. And the cut off 
for overweight was taken as BMI >23kg/m2; and obese as BMI 
>25kgm2 according to current Asian standards. On angiography, 
significant disease was defined as stenosis of more than 50% in 
the involved coronary artery.

Patients were subjected to a general and systemic examination 
and laboratory tests including ECG, random blood sugar (at the 
time of admission), cardiac enzymes (CPK-MB, Troponin I), lipid 
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ABSTRACT
Introduction: Coronary Artery Disease (CAD)  among women 
presents atypically with atypical chest pain, neck pain, nausea, 
fatigue and dyspnoea. Co-existing co-morbidities such as 
Diabetes Mellitus (DM) and hypertension along with difference 
in risk factor prevalence makes it necessary to have a gender 
specific approach.

Aim: To study gender specific differences in diagnosing and 
treating Acute Myocardial Infarction (AMI) in North Indian 
population.

Materials and Methods: Fifty consecutive men and women 
presenting with AMI were studied. A detailed history including 
symptoms, history of DM, hypertension, smoking and dyslipida
emia was obtained. ECG, evaluation of cardiac enzymes (CPK-
MB, Troponin I), RBS, lipid profile, two dimensional transthoracic 
echocardiography and coronary angiography were performed. 
The data was statistically analysed.

Results: Among 100 patients (50 males and females each), we 
found a later age at presentation (62 y vs 56.5 y) and higher 
prevalence of diabetes (52% vs 24%, p=0.004) and hypertension 
(46% vs 28%) among females but more dyslipidaemia (34% vs 
26%), smoking (44% vs 0%, p=0.0) and higher BMI (25.58 vs 
23.74, p=0.019) among males. More females presented with 
atypical symptoms (16% vs 6%) and were detected to have 
insignificant CAD (14% vs 2%) than males. 

Conclusion: North Indian women with presentation at a later age, 
with atypical symptoms, more incidences of risk factors such 
as diabetes and hypertension along with lesser dyslipidaemia 
and BMI than males need a higher index of suspicion while 
evaluating them for CAD. Misdiagnosis is more likely because 
of atypical presentation. A milder disease on angiography and a 
lower incidence of multiple vessel disease is a common finding. 
We recommend more and larger Indian studies to acquire more 
data so that this growing prevalence of CAD in women can be 
curbed.
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profile and two-dimensional transthoracic echocardiography. 
Coronary angiography was performed on all the patients. The data 
was statistically analysed using Chi-Square test and ANOVA test.

Results
Out of the 100 patients studied, on comparing the age at 
presentation, we found that average age of presentation in male 
patients was 56.5 years compared to 62 years among females, 
indicating a later age of presentation in females. On comparing the 
prevalence of risk factors between both sexes we found a higher 
prevalence of diabetes, hypertension and family history of CAD 
among females as compared to males with a significant difference 
in the prevalence of diabetes (p=0.004) [Table/Fig-1]. Among males 
smoking was a major risk factor contributing to coronary artery 
disease (p=0.00). When taken according to Asian standards, we 
found that mean body mass index (BMI) among males was 25.58 
kg/m2, SD 3.937as compared to 23.74 kg/m2, SD 3.767 among 
females. (p=0.019) [Table/Fig-1].

Comparing the lipid profiles, we found that mean HDL levels were 
lower in females (47.3 mg/dl, SD 11.431) as compared to males 
(52.98 mg/dl, SD 43.223) while, mean LDL and mean serum 
triglyceride (TGL) was higher among male patients than females 
[Table/Fig-2]. The difference is, however, not significant. Both 
men and women showed similar higher TGL values. However, the 
difference in terms of lipid profiles in the two groups was non- 
significant. 

Chest pain was the most frequently reported symptom at pre
sentation in both men and women. As compared to 6% of male 
patients, 16% of females presented with atypical symptoms such 
as epigastric pain, neck pain, arm pain, dyspnoea, indigestion and 
vomiting. On coronary angiography, single vessel disease was the 
most common lesion found (58% in males vs. 56% in females), 
while multiple vessel disease was found in 40% males as compared 
to 30% females [Table/Fig-3]. Normal coronaries/insignificant CAD 
were found in 14% females as compared to 2% males, with a p-value 
of 0.059, suggesting an insignificant difference. More females having 
multiple vessel disease were found to have co-morbid conditions 
like diabetes as compared to males (66% vs 30%).

Risk Factors Male (N=50) Female (N=50) p-value

HTN 28% 46% p=0.062

DM 24% 52% p=0.004

Family History of CAD 20% 30% p=0.248

Smoking 44% 0% p=0.000

BMI
Mean 25.58kg/m2, 

SD 3.937
Mean 23.74kgm2, 

SD 3.767
p =0.019

[Table/Fig-1]: Differences in the risk factors among males and females.

Type of lipid Male (N=50) Female (N=50) p-value

HDL 
Mean 52.98 mg/dl, 
SD 43.223

Mean 47.32 mg/dl, 
SD 11.431

p =0.373

LDL 
Mean 117.22 mg/dl, 
SD 38.102

Mean 108.04 mg/dl, 
SD 35.378

p =0.215

TGL 
Mean 144.66 mg/dl. 
SD 62.548

Mean 130.16 mg/dl, 
SD 41.214

p =0.174

[Table/Fig-2]: Lipid profile among male and female patients.

Angiographic Study Male (N=50) Female (N=50) p-value

Single Vessel Disease 29/50 28/50 p=0.840

Multiple Vessel Disease 20/50 15/50 p=0.295

Insignificant/Normal Coronaries 1/50 7/50 p=0.059

[Table/Fig-3]: Coronary angiographic profile of males and female patients.

Hence, it was found that most significant risk factor among 
males was smoking whereas among females it was diabetes. 

Clinically females presented at a later age and with atypical 
symptoms. 

Discussion
Our study showed that women with AMI were on an average 5.5-
year-older than men. This observation is consistent with previous 
studies [8-11]. This difference in the age of presentation varies 
in various studies between 5-10 years. The later age in women 
could be because of exposure to endogenous oestrogens before 
menopause. Since, oestrogens regulate metabolic factors like 
lipids, mediators of coagulation and inflammatory cytokines as well 
as the α and β receptors in the vessel wall leading to vasodilatation 
during the fertile period of life, this delays the manifestation 
of atherosclerotic disease in women [12]. Furthermore, signs 
of subclinical atherosclerosis, as visualised by intima-media 
thickness measurements, can already be found in women before 
menopause, especially when several CHD risk factors are present 
[13]. 

In our study, we also found that risk factors like Diabetes and 
Hypertension are more prevalent among women presenting 
with CAD than men. 52% of our female patients were diabetic 
as compared to just 24% of male patients. Two Indian studies 
conducted by Gupta and Anand respectively [14,15] have 
reported higher incidence of diabetes and hypertension in 
men as compared to women. However, our data shows higher 
prevalence of diabetes and hypertension in women which is in 
concordance with the data reviewed from the West and China 
[16,17]. This disparity may be explained by higher prevalence of 
diabetes and hypertension in females in the studied population of 
Punjab. Women with diabetes are at greater risk for cardiovascular 
complications than their male counterparts [12]. In a meta-analysis 
of 37 prospective cohort studies, the risk of fatal CHD is 50% 
higher in women with diabetes compared with male diabetics 
[18]. This happens because of more involvement of inflammatory 
factors, small coronary size and less aggressive treatment of 
diabetes in women [12].

46% of our female patients were found to be hypertensive as 
compared to 28% of males which is similar to the studies from 
West where hypertension on an average was 25% more common 
in females [19,20]. The declining oestrogen levels increased plasma 
rennin activity due to up-regulated rennin-angiotensin system, 
increased salt sensitivity with sympathetic activity with menopause 
are few factors which lead to a steep rise in blood pressure in 
peri-menopausal and post menopausal women [21].  Moderate or 
borderline hypertension (<140/90 mmHg) causes more endothelial 
dysfunction and cardiovascular complications in women than in 
men [22]. 

On comparing the BMI, more males were found to be obese with 
a BMI of 25.58 kg/m2 as compared to females (BMI 23.74 kg/
m2), whereas Butala NM et al., found a higher BMI in females than 
males [19]. Dyslipidaemia was more common among male patients 
as compared to female patients. This, too, is in concordance with 
most of the previous studies [20,23]. 

Smoking was the most common risk factor in the male patients 
presenting with acute myocardial infarction in our hospital and was 
totally absent in the female patients. This is because of the cultural 
and social factors in Punjab where very few women smoke. This 
is consistent with studies conducted in different populations 
across other states and countries [14,15,17] where smoking is 
less common among female patients, though, in our study it was 
totally absent. Hence smoking is a very significant risk factor in 
men presenting with CAD. 

Regarding atypical presentation, we share similar findings with 
other studies where women presented more frequently with neck 
pain, back pain and indigestion as compared to men [5,7,19]. 
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On angiography, we found that single vessel disease was equally 
prevalent among men and women (58% vs.56%), while multiple 
vessel disease was more common in men as compared to women 
(40% vs. 30%). Females were also found to have insignificant 
coronary artery disease or normal coronaries. This is in concordance 
with study conducted by Mega JL et al., and Rosengren A et al., 
[24,25].	

Limitation 
The main limitation of our study was the small sample size. The 
small sample size prevented us from obtaining sufficient data 
among men and women to study the significant differences 
between the two genders. The second limitation is age matching 
between the two groups, which would substantiate the difference 
in risk factor profile even more significantly. These findings need 
to be replicated in larger populations with age matched controls 
and removal of confounding factors to understand the exact 
etiopathogenesis and factors influencing the varied presentations 
in two populations.

Conclusion
North Indian women present with CAD on an average 5.5 years 
later than men. Incidence of diabetes in Indian women presenting 
with CAD is significantly more than in men while smoking and 
obesity are the significant risk factor among men. Incidence of 
hypertension is more in women and that of dyslipidaemia is more 
in men, however, the differences are not statistically significant. 
Women have significantly milder disease on angiography with 
lower incidence of multiple vessel disease in-spite of higher 
incidence of diabetes and hypertension than men. Women more 
commonly present with atypical symptoms and are more likely to 
be misdiagnosed; hence, a higher index of suspicion is required 
while evaluating women with CAD. Larger Indian studies are 
required to acquire more data so that this growing prevalence of 
CAD in women can be curbed.
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