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ABSTRACT 

Background & objective: Coronary Artery Disease (CAD) is a devastating life-threatening condition which varies 
with respect to age and sex. In Bangladesh a large number of patients currently undergoes coronary angiography for 
a variety of indications. Due to physiological changes after menopause, the females are more prone to develop CAD. 
So, the risk factors and pattern of CAD in female are subject change with changing ages. The objective of this study 
was to compare the risk factors and pattern of CAD in female patients of different age groups.

Methods: This cross-sectional analytical study was conducted at Ibrahim Cardiac Hospital & Research Institute 
(ICHRI), Dhaka, Bangladesh between September 2005 to August 2016. All female patients (n = 7,627) who 
underwent coronary angiography during the period were included. They were identified from ICHRI dedicated Cath-lab 
Database. The patients were divided into three groups based on their age (Group-I ≤45 years, Group-II from age 46 
to age 60 and Group-III from age 60 years onwards). A stenosis of ≥ 70% in any of the three major coronary arteries 
like Left Anterior Descending (LAD), Right Coronary Artery (RCA) and Left Circumflex Artery (LCX) was considered as 
significant stenosis, while a stenosis of ≥ 50% in left main stem (LMS) was considered significant for left main disease. 
The data pertaining to their risk factors and angiographic profile were compared among the three age groups to find 
the association of risk factors and angiographic pattern of the CAD at different age groups. 

Result: All the risk factors (diabetes, hypertension, dyslipidaemia and CKD) demonstrated their significant presence 
in Group II and III compared to those in Group I, while they were almost identical between Group II and III. More than 
40% of the patients were overweight in all age groups and around 20% were obese including a negligible proportion 
with morbid obesity. ST-segment elevation MI, NSTEMI (Non-ST-elevation myocardial infarction), prior MI (Myocardial 
infarction), and ALVF (Acute left ventricular failure) were significantly higher in Group III than the two other groups 
had. However, unstable angina was significantly higher in age-group I & II and atypical chest pain in Group I. Incidence 
of Single vessel disease (SVD) was considerably higher in group II. Double vessel diseases DVD), Triple vessel disease 
(TVD), LM disease was significantly higher in group III compared to two other groups. Normal CAG (Coronary 
angiography) finding was higher among group I, although it was not significantly different from other two groups.

Conclusion: The study concluded that the prevalence of conventional risk factors including overweight/obesity is 
almost similar between middle-aged and elderly women, while they are significantly lower in early middle-aged group.  
The elderly women usually present with STEMI (ST-elevation myocardial infarction), non-STEMI, stable CAD, ALVF, 
while middle-aged women commonly present with UA (Unstable Angina) and early middle-aged women with atypical 
chest pain. Severe CAD including and LM disease is relatively common in elderly women than those in their early 
middle-aged and middle-aged cohorts. Coronary artery disease advances with advancing age. Health-care providers 
should not underestimate the cardiac health of women. 
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INTRODUCTION:

Coronary artery disease (CAD) is a global health 
problem reaching an epidemic proportion in both 
developed and developing countries and is the 
leading cause of mortality and morbidity 
worldwide. It accounts for about one-third of all 
deaths in individuals over the age of 35 years.1-3 
By 2030 the world’s population will grow to 8.2 
billion and 33% of all deaths will be caused by 
coronary artery disease.4 Cardiovascular disease 
is eight times more responsible for female death 
compared to breast cancer. Previously it was 
thought that CAD primarily affects men. Now it is 
reported that 1 out of 3 women dies of 
cardiovascular diseases in the United States 
compared to 1 in 25 who dies breast malignancy.5

The exact prevalence of CAD in Bangladesh is yet 
unknown.6 Some recent data indicated CAD 
prevalence between 1.85%.7 and 3.4%.8 in rural 
area and 19.6% in urban.6,9,10 Despite marked 
disparity in prevalence statistics among different 
studies, there seems to be a rising prevalence of 
CAD in Bangladesh.6 However, a study from rural 
Bangladesh demonstrated a 30-fold increase in 
CVD deaths from 1986 to 2006 (from 16 deaths 
per 100,000 population in 1986 to 483 deaths per 
100,000 in 2006) among males and 47-fold (from 
7 deaths per 100,000 to 330 deaths per 100,000) 
in females.6,9,11,12 

There has been a substantial rise in the proportion 
of women undergoing coronary angiography over 
the last few years.13 The reason for this 
evolutionary change may be multifactorial. The 
annual mortality rate of women from CAD is also 
going up.14 In Indian populations it has reached 
epidemic proportion and accounts for 1 out of 3 
women deaths regardless of the race or ethnicity.15 
The large INTERHEART Cohort Study conducted 
on more than 52000 individuals with myocardial 
infarction16 demonstrated that CAD is delayed by 
approximately 10 years in females and occurs 
most commonly after menopause, although the 
role of menopause on coronary artery disease is 
yet not clear. It is believed that withdrawal of 

estrogen after menopause alters cardiovascular 
function & metabolism favoring the development 
atherosclerosis and CAD.17 However, existing data 
regarding the protective role of oestrogen against 
coronary artery disease is conflicting. Women 
have poorer prognosis and more severe outcome 
than men after myocardial infarction, 
percutaneous coronary intervention and coronary 
artery bypass grafting. Mortality from CAD among 
women is increasing more rapidly than that in 
men. Moreover, for survivors among female 
patients there is higher risk of recurrent MI, heart 
failure or death.18 In Framingham heart study the 
one-year mortality following an MI was 44% in 
women.19 The overall CAD mortality following an 
MI are about 40% higher in women after 
adjustment for age and other risk factors.14 
Mortality and morbidity related to CAD have risen 
significantly among women of Asian country as 
evidenced data from India and China.20-23 That 
purpose the present study was intended to 
compare the risk factors and angiographic pattern 
of CAD in Bangladeshi female patients of different 
age groups.

METHODS:

This retrospective study was conducted at Ibrahim 
Cardiac Hospital & Research Institute, Dhaka, 
Bangladesh between September 2005 to August 
2016. All female patients who underwent coronary 
angiogram during the period were consecutively 
included (n = 7627). They were identified from 
ICHRI dedicated catheterization laboratory or 
Cath-lab Database. Consent had been taken from 
the patients’ near relatives before the procedure, 
Angiogram with or without Percutaneous coronary 
intervention (PCI). Complying with the Helsinki 
Declaration of Research Involving Human Subjects 
1964, last amended in 2013 prior permission was 
taken from the Hospital Ethical Review Committee. 

The patients were divided into three groups based 
on their age (Group-I ≤ 45 years, Group-II from 
age 46 to age 60 and Group-III from age 60 years 
onwards). The data pertaining to risk factors and 
angiographic profile were obtained and were 
compared among the three groups to find the 
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associated risk factors and angiographic pattern of 
the CAD at different age groups. Coronary 
angiogram was done by right femoral or radial 
route. A Joint Committee of Consultants reported 
the coronary lesions (stenosis). A stenosis of ≥ 
70% in any of the three major coronary arteries 
(LAD, RCA and LCx) was considere d as significant 
stenosis, while a stenosis of ≥ 50% in left main 
stem (LMS) was considered significant for left 
main disease. Single vessel disease, DVD and TVD 
were noted down.

Data were processed and analyzed using SPSS 
(Statistical package for social science), version 25 
(SPSS Inc., Chicago, IL, USA). The test statistics 
used to analyze the data were Chi-square (χ2) 
Test. While the categorical data were compared 
between groups using Chi-square (χ2) Test, the 
data presented on continuous scale were 
compared between groups using Unpaired t-Test. 
The level of significance was set at 0.05 and 
p-value < 0.05 was considered significant.    

RESULTS:

The distribution of risk factors among the three 
study groups is illustrated in Table I. All the risk 
factors (diabetes, hypertension, dyslipidaemia 
and CKD) demonstrated their significant presence 
in Group II and III compared to those in Group I 
(p < 0.001, p < 0.001, p = 0.001 and p < 0.001 
respectively), while they were almost between 
Group II and Group III. More than 40% of the 
patients were overweight in all age groups and 
around 20% were obese (p < 0.001) including a 
negligible proportion with morbid obesity (Fig 1). 
Provisional cardiac diseases or symptoms for 
which Coronary Angiogram (CAG) was indicated 
are depicted in Table II. Comparison of indications 
among the study groups revealed that STEMI, 
NSTEMI, prior MI, and ALVF were significantly 
higher in Group III (> 60 years) than the two 
other groups (p < 0.001, p < 0.001, p < 0.001 
and p < 0.001 respectively). However, unstable 
angina was significantly higher in age-group I & II 
and atypical chest pain in Group I (p < 0.001 and 
p = 0.015 respectively). Double vessel disease, 
TVD, LM disease and past history of coronary 

artery bypass graft and stenting were significantly 
higher in group III compared to two other groups 
(p < 0.001, p < 0.001, p < 0.001, p < 0.001 & p 
< 0.001 respectively). Single-vessel disease was 
identical in all the study groups (p = 0.290) (Table 
III).

Group
Risk factors 

Table I. Comparison of risk factors in female patients of
di�erent age groups

Diabetes mellitus 834(58.2) 2865(70.7) 1510(70.5) < 0.001

Hypertension 948(66.2) 3233(79.8) 1713(79.9) < 0.001

Dyslipidemia 363(25.3) 1235(30.5) 614(28.7) 0.001

CKD 17(1.2) 134(3.3) 101(4.7) < 0.001

Group I 
(n = 1432)

Group II 
(n = 4052)

Group III 
(n = 2143)

p-value

Figures in the parentheses indicate corresponding %; 
*Chi-squared Test (χ2) was done to analyzed the data.

Fig 1: Comparison of BMI among di�erent age groups 

Figures in the parentheses indicate corresponding %; 
*Chi-squared Test (χ2) was done to analyzed the data.

Group
Indication of CAG

Table II. Comparison of Indication of CAG between the study groups 

STEMI  125(8.7) 334(8.2) 252(11.8) <0.001

NSTEMI  104(7.3) 499(12.3) 372(17.4) <0.001

UA (Unstable Angina)  568(39.7) 1622(40.0) 725(33.8) <0.001

SCAD   361(25.2) 1001(24.7) 555(25.9) 0.586

Prior MI  59(4.1) 237(5.8) 161(7.5) <0.001

Atypical chest pain 30(2.1) 49(1.2) 22(1.0) 0.015

ALVF  64(4.5) 259(6.4) 247(11.5) <0.001

Group I 
(n = 1432)

Group II 
(n = 4052)

Group III 
(n = 2143)

p-value
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DISCUSSION:

The rising incidence of CAD in women is a currently 
a topic of considerable interest, particularly in the 
developing countries. The importance & severity of 
CAD are underestimated in women. Although the 
process is delayed 7 to 10 years later in women 
than in men it is still the major cause of death in 
women over the age of 65 years.18 

In the present study the prevalence of all the 
conventional risk factors was almost similar 
between middle aged (46-60 years) and elderly 
(> 60 years), while they were significantly lower 
in early middle aged (45 years or less). The early 
middle-aged cohort was also more likely to be 
overweight and obese. Kandoria and associates24 
demonstrated that the risk burden of CAD to be 
lesser in premenopausal women (mean age 42 ± 
4 years) compared to that in postmenopausal 
women (mean age 59 ± 8 years). Several other 
studies also documented increased prevalence of 
risk factors of CAD after menopause.24-27 These 
findings indicate that the risk factors of CAD in 
women begin to rise from age of 45 onwards, 
probably because of withdrawal of protective 
factor estrogen due to menopause. Estrogen 
withdrawal is considered detrimental to 
cardiovascular function & metabolism.17 Women’s 
Ischemia Syndrome Evaluation (WISE) study 
demonstrated that young women with 

endogenous oestrogen deficiency carry more than 
sevenfold increased risk of CAD.28 Oestrogens 
exert a regulating effect on several metabolic 
factors, such as lipids, inflammatory markers and 
the coagulant system. They also expedite a direct 
vasodilatory effect through the a and b receptors 
in the vessel wall,29 which is further fortified by 
decline in flow-mediated vasoreactivity by 
brachial artery measurements with the time 
elapsed since menopause. Women have similar 
magnitude of atherosclerosis like that of men, but 
their plaque characteristics and function are 
known to differ in comparison to males possibly 
due to estrogen or genetic related reasons.30,31 
After menopause atherosclerotic plaque 
composition changes into more vulnerable lesions 
with inflammatory factors involved.18

These different plaque characteristics and 
different mechanisms of plaque formation result in 
different clinical presentations of CAD in women of 
different age groups which is well-reflected in our 
study. The present study demonstrated that the 
elderly women (age > 60 years) generally present 
with STEMI, non-STEMI, stable CAD, ALVF, while 
middle-aged and late middle-aged women (from 
46 – 60 years) commonly present with UA and 
early middle-aged women (≤ 45 years) with 
atypical chest pain. Kandoria and colleague24 also 
found premenopausal women more likely to 
present with atypical chest pain and 
postmenopausal women more often with STEMI. 
Two previous studies also reported that young 
women with CAD more frequently present with 
atypical chest pain.24,32,33 As angiographic profile 
of the study patients was analyzed, it was evident 
that DVD, TVD and LM diseases were frequently 
common in elderly women than those in their 
early middle-aged and middle-aged & late-middle 
aged counterparts. Consequently, the incidences 
of receiving coronary artery bypass surgery and 
stenting were also common in the elderly women.  
These findings indicate that as age advances the 
CAD becomes more complex with increase in the 
number of vessels affected. Consistent with these 
findings previous angiographic studies in women 
have also noted a rise in DVD and TVD as the age 
advances.13,24  This can partly be explained by 

Age Groups (years)
Angiographic
�ndings 

Table III. Comparison of angiographic �ndings in Female patients
between di�erent age groups

SVD 507(35.4) 1527(37.7) 804(37.5) 0.290

DVD 152(10.6) 694(17.1) 414(19.3) <0.001

TVD 96(6.7) 716(17.7) 514(24.0) <0.001

LMD  36(2.5) 144(3.6) 116(5.4) <0.001

CABG (Coronary Artery 
Bypass Grafting)  8(0.6) 56(1.4) 53(2.5) <0.001

Stenting 40(2.8) 160(3.9) 154(7.2) <0.001

Normal coronary 
arteries 426(29.7) 1189(29.3) 592(27.6) 0.275

Group I 
(n = 1432)

Group II 
(n = 4052)

Group III 
(n = 2143)

p-value

Figures in the parentheses indicate corresponding %; 
*Chi-squared Test (χ2) was done to analyzed the data.
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increase in the prevalence of CAD risk factors 
(diabetes, hypertension and dyslipidaemia) with 
age. Several studies held similar view13,24,34,35 in an  
attempt to study the angiographic prevalence and 
pattern CAD observed a higher prevalence of DVD 
& TVD in elderly group (≥ 55 years), while normal 
coronaries were prevalent young group (< 55 
years).  

Before summarizing the findings of the study to 
arrive at a conclusion, it would be worthwhile to 
discuss the strengths and limitations of the study. 
The strength of the study lies in its sample size 
which is large enough to ensure the validity of the 
findings. Another strength is that it is the first 
study which analyzed the distribution of risk 
factors and angiographic pattern of CAD among 
three different age groups which helped better 
observing the vulnerable ages of females for CAD 
risk factors and angiographic severity of disease. 
However, it suffers from lack of documentation of 
smoking data. This is because smoking habit in 
female population in our country is so rare that 
taking history of smoking from them is usually 
ignored. However, chewing tobacco with betel leaf 
is sporadically found in rural women, which should 
have to be documented.  

CONCLUSION:

The study concluded that the prevalence of 
conventional risk factors including overweight/ 
obesity is almost similar between middle-aged 
and elderly women, while they are significantly 
lower in early middle-aged group. The elderly 
women usually present with STEMI, non-STEMI, 
stable CAD, ALVF, while middle-aged women 
commonly present with UA and early middle-aged 
women with atypical chest pain. Severe CAD 
including and LM disease is relatively common in 
elderly women than those in their early 
middle-aged & middle-aged cohorts. The findings 
indicate that with the advance of age, the CAD 
also progresses with increasing number of vessels 
affected. So, female after menopause should be 
more careful about their cardiovascular health and 
health care providers also should not overlook 
their cardiac ailments. 
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