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Research Paper 
Epidemiology and Risk Factorsof Patients with Acute 
Coronary Syndrome

Background and Aim: Cardiovascular disease (CVD) is the most important cause of death 
worldwide. The incidence and outcome of risk factors differ by type of acute coronary syndrome 
(ACS). The aim of the present study was to determine the epidemiology and risk factors of 
patients with ACS in Iran.

Materials and Methods: This is a cross-sectional descriptive study, which was conducted at 
the Heart Center Hospital, Iran on patients presenting with ACS for a period of one year. An 
interviewer collected data using an administered data collection form, and epidemiological 
patterns and risk factors were analyzed by SPSS. One-way analysis of variance (ANOVA) and 
Chi-square test were used to analyze the hypothesized patterns.

Results: The sample included 710 patients diagnosed with ACS, with Mean±SD age of 
60.4±10.27 years, of whom 509 cases (71%) were men and 201 cases (29%) were women. 
Regarding the type of ACS, 51% of patients were diagnosed with unstable angina (UA), 22% 
with non-ST elevation myocardial infarction (NSTEMI), and 27% with ST-elevation myocardial 
infarction (STEMI). Nearly, 37% of cases with STEMI diagnosis, 22.6% with NSTEMI 
diagnosis, and 16.3% with UA diagnosis were smokers, which indicates a significant association 
between smoking and STEMI diagnosis (P=0.003). According to the body mass index, a large 
percentage of the patients were overweight (49%) and only 20.7% had normal body weight. 
Almost 60% of cases with UA diagnosis, 57% with NSTEMI diagnosis, and 50.5% with STEMI 
diagnosis had hypertension (HT) (P=0.455), indicating no significant association between 
hypertension and UA, NSTEMI, and STEMI. About 59% of patients with NSTEMI, 53.2% of 
patients with UA, and 52% of patients with STEMI had dyslipidemia (P=0.569), indicating no 
significant association between dyslipidemia and UA, NSTEMI, and STEMI. About 40% of cases 
with NSTEMI, 37% with STEMI, and 33% with UA diagnosis had diabetes mellitus (P=0.508), 
indicating no significant association between diabetes mellitus and UA, NSTEMI, and STEMI.

Conclusion: Regarding the occurrence and effect of risk factors, there are three types of ACS. 
It is necessary to plan to enhance the health level of these patients. Therefore, patients with ACS 
need special attention in order to be identified and treated as soon as possible.
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1. Introduction

ardiovascular disease (CVD), especially 
acute coronary syndrome (ACS), is the 
most important cause of death worldwide 
[1-3]. About 70% of CVD deaths happen 
in low- and middle-income countries. One 
reason is that people living in these coun-

tries are more exposed to risk factors, such as smoking 
and alcohol. At the same time, they often do not have the 
knowledge of prevention programs compared to people in 
high-income countries. In addition, they have less avail-
ability to equitable well-being care services that meet 
their needs. As a result, many people in countries die from 
CVDs and other non-communicable diseases, diseases at 
young ages, often in their productive years [4, 5].

About 25 million people died due to CVD in 2020 [6]. 
In the USA, about five million patients go to the emer-
gency to check for chest pain and other relevant symp-
toms every year [7]. Also, 10% of patients have myo-
cardial infarction and 50% have unstable angina (UA) 
[8]. CVD is the most common cause of mortality and 
accounts for about 46% of deaths [9]. In Iran, CVD 
prevalence is increasing [10]. CVDs pose a high burden 
on the health systems worldwide and these diseases are 
one of the most preventable human non-communicable 
diseases [11]. ACSs affect different physical, social, and 
economic aspects of patients’ life [12]. Several studies 
have shown that South Asians experience higher mortal-
ity rates [13, 14].

ACS is a spectrum of clinical signs and symptoms of 
coronary heart failure, including non-ST elevation myo-
cardial infarction (NSTEMI), ST-elevation myocardial 
infarction (STEMI), and UA [15, 16].

ACS is a term used to describe a range of conditions 
associated with sudden, reduced blood flow to the heart. 
Such a condition is a heart attack (myocardial infarc-
tion) — when cell death results in damaged or destroyed 
heart tissue. Factors, such as the family history of heart 
disease and advanced age have been identified as non-
modifiable risk factors, and factors, such as smoking, 
hypertension, diabetes, and obesity have been identified 
as modifiable risk factors [17].

Awareness about ACS leads to understanding rational 
prioritization and more suitable planning by the health 
system [18, 19]. The aim of the present study was to 
determine the epidemiology and risk factors of patients 
with ACS in Iran.

2. Materials and Methods

Study type

A cross-sectional descriptive study was performed 
among patients diagnosed with ACS presenting to the 
medical ward, Heart Center Hospital, in 2019.

Study population, inclusion, and exclusion criteria

The study population consisted of a total of 710 patients 
(aged between 40 and 90 years), who received inpatient 
with ACS during 2019. This disease was diagnosed and 
classified according to the American College of Cardi-
ology American Heart Association and was categorized 
into three types of NSTEMI, STEMI, and UA [20, 21].

Data analysis

The data were coded and entered into an excel datasheet 
and analyzed using SPSS software v. 20.2. A univariate 
analysis was conducted initially and for selected vari-
ables, a bivariate analysis was conducted subsequently. 
The X2 test for nominal scale data was used to identify 
statistical significance. One-way analysis of variance 
(ANOVA) was used to compare differences in age be-
tween three ACS groups. As the P-value was non-signif-
icant, no post hoc tests were used. A probability of less 
than 0.05 was used to ascertain statistical significance.

3. Results

The total sample consisted of 710 patients presenting 
with ACS, with Mean±SD age of 60.4±10.27 years. Of 
the total of 710 patients diagnosed with ACS, 363 cases 
(51%) had UA, 155 cases (22%) had NSTEMI, and 192 
cases (27%) had STEMI. In NSTEMI patients, 102 cases 
(66%) were men whereas 142 cases (74%) of the STEMI 
patients were men and 265 cases (73%) of UA patients 
were men. Thus, the male sex showed a higher associa-
tion with three types of ACS (Figute 1 and Table 1).

One-way analysis, bChi-square test

The highest percentage of UA (39.3%) and NSTEMI 
(37.8%) patients belonged to the 60–69 age group. 
Also, the highest percentage of STEMI patients (44.3%) 
aged between 50 and 59 years (Figure 2). The higher 
Mean±SD age was 62±10.3 years in NSTEMI patients, 
61±9.4 years in UA patients, and 56.8±10.7 years in 
STEMI patients with a significant statistical difference 
(P=0.002) (Table 1).
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Out of 710 patients, 165 were regular smokers. More-
over, 37% of STEMI, 22.6% of NSTEMI, and 16.3% of 
UA patients were smokers, which indicates that smoking 
is a risk factor for STEMI compared to NSTEMI and 
UA (P=0.003) (Figure 3).

According to body mass index, 79.3% of ACS pa-
tients weighed more than normal limits; with 49% be-
ing overweight (49.7% of NSTEMI, 49.5% of STEMI, 
and 47.6% of UA patients, P=0.296) and 30.3% being 
obese (31.3% of STEMI, 30.3% of NSTEMI, and 29.5% 
of UA patients, P=0.459). Only 20.7% of patients were 
considered to be of normal weight (22.9% of UA, 20% 
of NSTEMI, and 19.2% of STEMI patients, P=0.174).

Among 710 patients, 403 cases (56%) had HT, 384 cases 
(55%) had dyslipidemia, and 252 cases (36.5%) had DM. 
Also, 60% of UA patients, 56.8% of NSTEMI patients, 
and 50.5% of STEMI patients had HT (P=0.455); there 
was no significant association between HT in the three 
types of diagnosis. About 53% of patients with UA, 58.4% 
with NSTEMI, and 52% with STEMI had dyslipidemia 
(P=0.569) without any significant association between 
dyslipidemia and three types of diagnosis. Around 33% of 
UA, 40% of NSTEMI, and 37% of STEMI patients had 
DM (P=0.508); indicating no significant association be-
tween DM with UA, NSTEMI, and STEMI (Table 1).

Table 1. Patient baseline characteristics by type of ACS

Characteristics
Mean±SD/No.(%)

UA NSTEMI STEMI P

Number of patients 363(51%) 155(22%) 192(27%) -

Gender
Men 265(73%) 102(66%) 142(74%) -

Women 98(27%) 53(34%) 50(26%) -

Age (y) 61±9.4 62±10.3 56.8±10.7 0.002a

Current smoker 59(16.3%) 35(22.6%) 71(37%) 0.003b

BMI (kg/m2)

Normal weight 83(22.9%) 31(20%) 37(19.2%) 0.174b

Overweight 173(47.6%) 77(49.7%) 95(49.5%) 0.296b

Obese 107(29.5%) 47(30.3%) 60(31.3%) 0.459b

Comorbidity history

Hypertension 218(60%) 88(56.8%) 97(50.5%) 0.455b

Dyslipidemia 193(53.2%) 91(58.7%) 100(52%) 0.569b

Diabetes mellitus 119(32.8%) 62(40%) 71(37%) 0.508b

BMI: body mass index; UA: unstable angina; NSTEMI: non-ST elevation myocardial infarction; STEMI: STelevation myocardial infarction.

Figure 1. Gender distribution by type of diagnosed Acute Coronary Syndrome
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Figure 2. Age distribution of the study population by the type of diagnosed Acute Coronary Syndrome
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Figure 3. Association of smoking with the type of Acute Coronary Syndrome
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Figure 4. Distributionof Patients with Acute Coronary syndrome by age and sex
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The distribution of the patients by age and sex is shown 
in Figure 4. The highest percentage of men presenting 
with an ACS was in the 50-59 and 60-69 age groups, 
while the highest percentage of women was in the 60-69 
age group. A total of 82.7% of patients with STEMI in 
this study underwent reperfusion therapy (medical reper-
fusion and mechanical reperfusion). Medical reperfusion 
was used to treat 29.5% of patients with STEMI, while 
only 53.2% of STEMI patients were treated with me-
chanical reperfusion and17.3% of STEMI patients were 
treated with CABG.

Coronary angiography was performed in 71.6% of ACS 
patients during their hospitalization (72% of men and 
71.2% of women). Furthermore, coronary angiography 
was performed in 59% of men and 52% of women with 
UA, in 68.5% of men and 78.9% of women with NSTEMI, 
and in 89% of men and 82.8% of women with STEMI. 

The mean duration of hospitalization for ACS pa-
tients was 7.5 days. The mean hospital stays for UA and 
NSTEMI patients were 9.6 days and 8.1 days, respec-
tively, while patients with STEMI were hospitalized for 
a significantly shorter duration, with a mean duration 
of 5.6 days. No deaths were recorded among patients 
younger than 59 years. The mortality rate of STEMI and 
NSTEMI was 2% and 1.6%, respectively. The death rate 
for UA patients was 1.5%. 

Aspirin was prescribed to 86% of patients, statins to 
84.2%, pantoprazole to 69.8%, clopidogrel to 61.5%, an-
giotensin-converting enzyme (ACE) inhibitors to 59.3%, 
β-blockers to 51.7%, and diuretics to 29% of patients. 

4. Discussion

The present study analyzed the epidemiological and 
clinical characteristics, as well as the in-hospital course 
and therapeutic approach of inpatients with ACS in Iran, 
during a one-year period. Epidemiological and risk fac-
tor studies in Asian countries have led to important con-
clusions regarding the type of presentation and the treat-
ment of ACS [13, 14, 22-27].

The ACCESS group showed that 46% of ACS cases in 
developing countries are STEMI and 54% are NSTEMI/
UA [28]. Ralapanawa et al. in 2014 showed that 25.7% 
of ACS cases were STEMI, 36.7% were NSTEMI, and 
37.7% were UA [24], while our study in 2019 showed 
that 27% of ACS cases were STEMI, 22% were NSTE-
MI, and 51% was UA.

Sharma et al. pointed out a higher Mean±SD age of 
60.07±10.47 years among cases with NSTEMI com-
pared to 57.76±11.44 years for STEMI cases with no 
statistically significant difference (P=0.103) [29]. Our 
study showed a slightly higher Mean±SD age for NSTE-
MI (62±10.3 years) and UA (61±9.4 years) compared to 
STEMI (56.8±10.7 years) but with a statistically signifi-
cant difference (P=0.002).

In the present study, nearly 71% of patients with ACS 
were men, and the male gender was strongly associated 
with all three types of ACS compared to the female gen-
der. Also, a study in Nepal showed a strong association 
between ACS and male gender (75.7%) [30]. This male 
preponderance was seen in an Interheart study (76%) and 
was also observed in the South Asian cohort (85%) [31]. 

In our study, the highest proportion of patients with 
NSTEMI (37.8%) and UA (39.3%) aged 60-69 years, 
and the highest percentage of STEMI patients (44.3%) 
aged 50-59 years. Medagama et al. reported no signifi-
cant difference in the age distribution of patients, with 
the majority being between 51 and 70 years [23].

Smoking is a risk factor for heart disease and about 
30% of all deaths from inpatients were found to be attrib-
uted to smoking [32]. In our study, out of 710 patients, 
165 cases (25%) were regular smokers. Our study fur-
ther showed smoking (P=0.003) to be more significantly 
associated with STEMI than NSTEMI and UA. Simi-
larly, Medagama et al., Sharmaet al., and Ralapanawa et 
al. also showed that smoking is more common in STEMI 
patients [23, 24, 29]. Multivariate analysis showed that 
current smoking and increased apolipoprotein B100/
apolipoprotein A-I ratio, followed by a history of DM, 
HT, and psychosocial factors were the two strongest risk 
factors. Rare novel risk factors were high inflammatory 
markers and homocysteine levels [33].

According to the body mass index, a large percentage 
of the patients were overweight or obese (79.3%) and 
only 20.7% had normal body weight. The prevalence of 
these risk factors among the ACS population in the study 
was similar to the Cyprus population with ACS [34].

Hypertension was a risk factor with 403 (56%) patients 
being hypertensive. In a study, the prevalence of hyper-
tension in the South Asian cohort was 31.1%, which is 
much lower than our study. Also, a study in India [22] 
reported 48.8% of cases with HT and another study re-
ported 44.7% of cases with HT [24]. The results of our 
study were approximately similar to the findings of both 
studies, which showed ACS to be hypertensive.
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Diabetes was found in 36.5% of the study population 
compared to a study in India reported 35.5% and another 
study in Sri Lanka reported 29% of diabetes prevalence 
among the population [22, 24]. Diabetes did not show a 
significant association with the type of ACS in our study in 
contrast to Sharma et al.’s study, which showed DM to be 
significantly associated with NSTEMI. Similar to Ralap-
anawa et al.’s study, our study showed no significant as-
sociation between diabetes with the type of ACS [24, 29].

Our study showed that 55% of ACS patients had dys-
lipidemia, whereas an Indian study showed that almost 
38% of ACS patients had dyslipidemia. In addition, a 
study in Sri Lanka showed 18% of ACS patients with 
dyslipidemia [24].

A total of approximately 83% of patients with STEMI 
in this study underwent reperfusion therapy. Specifically, 
29.5% of STEMI patients were treated with medical re-
perfusion, and 53.2% with mechanical reperfusion. A 
study on the reperfusion treatment of STEMI in 30 Eu-
ropean countries showed that overall reperfusion therapy 
(thrombolysis or primary angioplasty) was utilized for 
37% to 92% of patients [35].

Coronary angiography was performed on 71.6% of 
ACS patients during their hospitalization (72% of men 
and 71.2% of women). Antoniades et al. also showed 
that coronary angiography was utilized for 69.1% of 
ACS patients with 72.8% of them being men and 44.2% 
being women [34].

The percentage of patients receiving aspirin and statins 
at discharge showed a similar percentage to that in the 
HELIOS study (86% vs. 88% and 84.2% vs.82%, respec-
tively). While the β-blockers were prescribed for a lower 
percentage of patients in our study than in the HELIOS 
study (51.7% vs. 69.8%) [36]. In our study, the mortality 
rate was 1.7%, and the mean hospital stay was 7.5 days. 
Ralapanawa et al. in 2014 reported two deaths (0.7%) 
and the average hospital stay to be 4.2±1.3 days [24].

5. Conclusion

The incidence and outcome of risk factors differ by 
type of ACS. Smoking is significantly associated with 
STEMI. A large percentage of the patients were over-
weight and obese. Patients with UA and NSTEMI had 
higher rates of hypertension. Patients with NSTEMI suf-
fered more from dyslipidemia and diabetes mellitus in 
comparison to the patients with STEMI or UA. More 
studies are required to understand the epidemiology and 

risk factors of ACS, particularly at regional levels as they 
can differ from one region to another.
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