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Introduction 
Myocardial infarction (MI) is one of the main and best-

known causes of disease burden in developed and 
developing countries.1 More than 20% of Iranian people 
over 30 years old have some signs or symptoms of 
cardiovascular disease, and more than 70% of them have 
at least one cardiovascular risk factor.2–4 Currently, the 
multifaceted basis of cardiovascular disease prevention is 
based on the principles of identifying and controlling 
modifiable cardiovascular risk factors such as smoking, 
hyperlipidemia, hypertension, high blood glucose, 
overweight, and obesity. Due to limited resources for the 
management of cardiovascular disease in low- and middle-
income countries, it is important to develop and 

implement cost-effective preventive programs.5,6 
Deciding on the type of population-based interventions 

and prevention strategies requires access to evidence-
based information. Population Attributable Fraction 
(PAF) is one of the important epidemiological indicators 
in public health that measures the effects of risk factors 
contributing to public health and assesses the potential 
impact of preventive interventions on community 
health.7,8 The PAF is a proportion of disease or death 
incidence in the population that is attributed to a specific 
risk factor and can be potentially prevented if exposure to 
the risk factor is eliminated. The PAF index, especially in 
studies addressing the role of several risk factors in the 
development of a disease, shows the role of eliminating the 
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most effective risk factor in reducing disease and death.9 
Although numerous global studies have been conducted 

to estimate the Population Attributable Fraction (PAF) for 
risk factors for cardiovascular disease, knowledge of the 
risk factors for these diseases is derived from the situation 
in developed countries, and the impact of these factors on 
cardiovascular risk in most parts of the world, especially in 
developing countries, is unknown. Due to the difference in 
the prevalence of risk factors in different populations, an 
important risk factor in one community, due to its low 
prevalence in other communities, may account for a low 
PAF. Therefore, PAF estimates for a community cannot be 
generalized to other communities, and PAF should be 
calculated for each population.10-13  

 
Objectives 

The aim of this study was to examine the modifiable risk 
factors for cardiovascular disease, including hypertension, 
high blood glucose, smoking, overweight, and obesity, 
with the aim of calculating the population attributable 
fraction (PAF) of myocardial infarction risk factors in 
West Azerbaijan province, Iran.  
 
Methods 

The study was performed on the preventable risk factors 
for myocardial infarction (MI) using the comparative risk 
assessment method in the community. Considering the 
possibility of accessing data related to exposure and effect 
size, the selected risk factors for analysis were: 

Smoking: daily consumption of any tobacco substance 
(cigarettes, pipes, or hookahs) 

Hypertension: The mean systolic/diastolic blood 
pressure is equal to or above 140/90 as a result of two 
measurements at intervals of 5 minutes or the use of 
antihypertensive drugs according to national guidelines. 

High blood glucose: fasting blood glucose (FBS) equal to 
or higher than 126 mg/dL or taking medication 

Overweight and obesity: Body Mass Index (BMI) is equal 
to or more than 25 kg/m2. 

In the analysis by comparative risk assessment, the 
number of deaths that can be prevented is estimated. The 
number of deaths is reduced if the risk factor is eliminated 
or the previous exposure to the risk factor is decreased. 

Requirements for data analysis include: 
Prevalence of risk factors 
The prevalence of risk factors is determined using data 

from the 2016 national study of Iran's noncommunicable 
diseases care system (NCD risk factors surveillance 
system) and considering World Health Organization 
(WHO) recommendations to obtain valid and comparable 
data. The study of non-communicable disease risk factors 
was performed to determine the level of major preventable 
risk factors and the trend of major preventable risk factors 
for non-communicable diseases by age and sex groups. 

Etiological effects of risk factors 
In this study, the effect size for each pair, including a risk 

factor and a disease, was extracted from previous studies. 
The effect size for smoking was derived from a study by 
Katanoda et al.,14 which involved 296,000 participants in 
Japan. To estimate the effect size of hypertension, the study 
of Spanloo et al.,15 which involved 50,000 participants, was 
considered. The effect size of high blood glucose was 
estimated using the study by Woodward et al.,16 in the 
Asia-Pacific region, which involved 161,000 participants. 
The effect size of BMI was measured using the study by 
Chen et al.,17 in Asia, which involved 835,000 participants 
in East Asia and 289,000 people in South Asia. 

Death from disease 
Data on the number of deaths by age, sex, and underlying 

cause were obtained from the death registration system. 
The number of deaths due to myocardial infarction 
(ICD10 code: I20-I25) in 2012 and 2013 in West 
Azerbaijan province was included in the study, according 
to the International Classification of Diseases 10th 
Revision. 

Risk factors for death 
For each disease with a causal relationship with that risk 

factor, a reduction in the number of deaths by disease is 
calculated to completely eliminate exposure to the risk 
factor.18 In this method, the population-attributable 
fraction was calculated using the following formula: 

PAF =
Pe(RR − 1)

Pe(RR− 1) + 1 

 
where RR is the effect size of the risk factor and Pe is the 

prevalence of the risk factor in the population. 
Furthermore, the fatalities attributable to each risk factor 
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were estimated individually by gender using the formula: 
AM=PAF M, where M is the number of deaths attributable 
to a given cause and AM is the mortality attributable to the 
risk factor. 

Sensitivity analysis for PAF 
A sensitivity analysis was done utilizing the upper and 

lower limits of the effect size and prevalence of risk 
variables to determine the uncertainty in PAF and the 
number of fatalities attributed to risk factors owing to 
sampling variability. 

In this study, the PAF and deaths attributed to the risk 
factors were calculated using Excel software 
Ethical considerations 

The study was conducted in accordance with the 
Declaration of Helsinki. Institutional Review Board 
approval was obtained.  
 

Results 
According to the results of the study, in 2012 and 2013, 

4948 deaths due to myocardial infarction (MI) were 
registered in the death registration system in West 
Azerbaijan province, Iran, for people 18 years old and 
older. Of these, 2696 cases (54.5%) were in men. The most 
population-attributable fraction (PAF) for death for the 
risk factors in men was smoking and high blood glucose, 
while in women, it was high blood glucose, overweight, 
and obesity. In men, the most deaths from MI were 
attributed to smoking, high blood glucose, hypertension, 
being overweight, and obesity, respectively. The highest 
attributed mortality rates were observed in women for 
high blood glucose, overweight, obesity, hypertension, and 
smoking, respectively. The greatest number of deaths due 
to MI was attributed to smoking (895 cases) in men, while 
the greatest number of deaths due to MI was attributed to 
high blood glucose (525 cases) in women. The most 
uncertainty in men's estimates for PAF and deaths was 
related to smoking, while in women's estimates, it was 
related to high blood glucose [Tables 1 and 2]. 

 

Table-1. Population attributed fraction (PAF) and mortality attributed to preventable risk factors for death from MI in men of 
West Azerbaijan province in 2012–2013 

Risk factor Risk ratio * 
(95% CI) 

Prevalence § 
(95% CI) 

PAF (%) 
(Uncertainty 95%) 

Death (n) Attributed death 
(95% uncertainty) 

Smoking  2.81 
(2.28-3.46) 

5.12 
(5.08-5.2) 

8.5 
(6.1-11.3) 

2252 
 

191 
(137-254) 

High blood glucose 4.38 
(4.63-7.31) 

8.99 
(7.2-10.8) 

23.3 
(20.7-40.5) 

2252 
 

525 
(466-912) 

Overweight 1.38 
(1.29-1.47) 

74.94 
(72.2-77.6) 

22.2 
(17.3-26.7) 

2252 
 

500 
(390-601) 

Hypertension  1.85 
(1.6-2.14) 

27.92 
(25.1-30.7) 

19.2 
(13.1-25.9) 

2252 
 

432 
(295-583) 

* Risk ratio of the results of Katanoda et al.,14 Woodward et al.,16 Chen et al.,17 and Spanlow et al.,15 
§ Prevalence estimates from the results of the national study of the non-communicable diseases care system in 2016 
 

Table-2. Population attributed fraction (PAF) and mortality attributed to preventable risk factors for death from MI in women 
of West Azerbaijan province in 2012-2013 

Risk factor Risk ratio * 
(95% CI) 

Prevalence § 
(95% CI) 

PAF (%) 
(Uncertainty 95%) 

Death (n) Attributed death 
(95% uncertainty) 

Smoking  2 
(1.65-2.42) 

49.8 
(46.7-52.9) 

33.2 
(23.3-42.9) 

2696 
 

895 
(628-1157) 

High blood glucose 4.38 
(4.63-7.31) 

11.43 
(9.4-13.4) 

27.8 
(25.4-45.8) 

2696 749 
(685-1235) 

Overweight 1.38 
(1.29-1.47) 

59.96 
(56.9-62.9) 

18.6 
(14.2-22.8) 

2696 501 
(383-615) 

Hypertension  1.85 
(1.6-2.14) 

26.82 
(24.1-29.5) 

18.6 
(12.6-25.2) 

2696 501 
(340-679) 

* Risk ratio of the results of Katanoda et al.,14 Woodward et al.,16 Chen et al.,17 and Spanlow et al.,15 
§ Prevalence estimates from the results of the national study of the non-communicable diseases care system in 2016 
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Discussion 
The severity of the effect of risk factors can vary 

significantly in the population due to differences in 
prevalence. This study calculates the population-
attributable fraction (PAF) of risk factors for myocardial 
infarction (MI) in West Azerbaijan province in 2012 and 
2013. However, comparing the results of PAF studies has 
some limitations. The use of different computational 
methods can lead to major changes in the PAF.19 
Additionally, the use of different population groups in 
terms of age, sex, and ethnicity, entering a different set of 
risk factors into the calculations, and different definitions 
and cutting points for the variables make it difficult to 
compare the results of these studies. Furthermore, due to 
significant differences in the prevalence of risk factors in 
different communities, the calculation of PAF should be 
done using a representative sample of the target 
community. In this study, like in other studies, smoking, 
high blood glucose, hypertension, and overweight were 
examined as major modifiable risk factors for MI. 

In the present study, smoking is the primary risk factor 
for death in patients with MI, accounting for 33.2% of 
deaths in men. The burden of smoking in women was less 
than in men due to the decrease in the prevalence of 
smoking in the women's community. A similar result by 
Khalili et al. in Tehran city showed that smoking, with a 
PAF of 7%, was the main risk factor for MI.20 The WHO in 
2005 announced smoking as a major risk factor for MI in 
14 different regions of the world based on age and sex.21 In 
2010 in Japan, tobacco use with a risk of 36.8%,22 in 2006 
in the United States with a risk of 30.9%,23 and in Iran with 
a risk of 13.6%,24 were reported as the first and most 
important risk factor for cardiovascular risk. 

In the present study, the first risk factor associated with 
MI in women was high blood glucose (23.3%). A similar 
finding was reported in previous studies. In a study by 
Mohammadi et al. in Yazd,25 high blood glucose was the 
main risk factor for heart disease (PAF=12.3%). In another 
study by Danaei et al.,26 diabetes and high blood glucose 
were reported as a very important cause of cardiovascular 
disease and death, and at least 53% of all cardiac deaths 
were attributed to diabetes. In a study by Moran et al.,27 in 
the United States, diabetes (PAF=19.8%) was the number 

one risk factor for cardiovascular disease. 
In the current study, overweight with a PAF of 22.2% was 

the second most common risk factor in women. A similar 
finding is reported in a study by Peter et al., where 
overweight with a PAF of 15% in women was the second 
leading risk factor for acute MI.28 Additionally, another 
study by Wendy Brown et al.,29 in the Australian female 
population found that physical inactivity in women aged 
30 to 90 years old was a major risk factor for MI. 

In addition, in the present study, hypertension in both 
genders is the third most important risk factor for MI. A 
study by Khalili et al.,20 in Tehran in 2014 found that 
hypertension was the first risk factor for MI for women 
(17%) and men (9.7%). Another study by Medrano et al.,30 
in 2007 in Spain suggested that hypertension, after 
smoking and diabetes, was an important risk factor for 
heart disease (PAF=8.9%). 

This is the first study in the province of West Azerbaijan 
to estimate the risk of PAF and the number of deaths 
attributed to some modifiable risk factors for MI using the 
comparative risk assessment method. While it has some 
limitations, it is essential to consider that since a separate 
size effect for women and men has not been performed in 
the present study in calculating the PAF of risk factors for 
MI, the causation for generalizing current findings should 
be approached with caution.  
 
Conclusions 

The current findings demonstrate that some modifiable 
factors, such as hypertension, high blood glucose, 
smoking, being overweight, and obesity, are involved in 
the incidence of MI and related deaths. Therefore, it can be 
mentioned that planning to control these modifiable risk 
factors in West Azerbaijan province can reduce the 
number of deaths due to MI. Thus, by reducing the 
prevalence of smoking and high blood glucose in men and 
by reducing the prevalence of high blood glucose, 
overweight, and obesity in women, a significant number of 
deaths due to MI can be prevented.  
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