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ABSTRACT

Introduction: Heart attack and stroke are two diseases causing four out of five patients with cardiovascular disease 
to experience early death at the age of below 70 years old. Coronary heart disease is caused by two factors, namely 
modifiable factors and non-modifiable factors. This study aimed to determine factors related to coronary heart dis-
ease in the productive age groups in Indonesia. Methods: This study used data from the Indonesia Family Life Survey 
(IFLS) 5. The total sample in this study was 24,199 with productive age (15-59 years old). The data were analyzed 
using multiple logistic regressions to analyze the risk factors for coronary heart disease. Results: This study found that 
coronary heart disease prevalence was 1.30%. Most of the respondents in this study were females (52.30%), had a 
normal body mass index (40.75%), had moderate physical activities (39.33%), had no smoking habit (64.59%), and 
consumed no fast-food (88.34%). The result showed that older age (AOR =1.06 95%CI=1.05-1.07), female (AOR 
=1.93, 95%CI=1.32-2.83), vigorous physical activity (AOR = 0.72, 95%CI=0.53-0.96), and fast-food consumption 
(AOR =1.68, 95%CI=1.22-2.31) had higher odds to experience coronary heart disease. Conclusion: Older age, 
female, vigorous physical activities, fast-food consumption were the risk factors of coronary heart disease at a pro-
ductive age in Indonesia. 
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INTRODUCTION

Around 17.9 million fatalities annually in the world 
were caused by cardiovascular disease that was a group 
of heart and blood vessel disorders, including rheumatic 
heart disease, cerebrovascular disease, coronary heart 
disease, and other conditions. Cardiovascular disease 
was at the first rank for the disease that causes mortality 
in the world. Heart attack and stroke were the cause for 4 
out of 5 fatalities in patients with cardiovascular disease. 
Those might cause early death in people at the age of 
below 70 years old. Those cases reached one-third of 
the total fatalities caused by cardiovascular disease (1).

Based on the result from the Basic Health Research in 
2013, the prevalence of CHD based on the physician’s 
diagnosis or symptoms was 1.5%, while based on the 
physician’s diagnosis was 0.5% (2). Coronary heart 
disease caused an increased rate of disability-adjusted 

life years (DALYs) from 85 million (DALYs) in 1990 to 
150 million in 2020. It led to a massive disability so that 
the world might lose productivity (3). 

Based on the profile of the non-infectious disease in 
2016, it was found out that, in Indonesia, CHD frequently 
happened to people at the age group of above or equal to 
60 years old and the age group of 35-59 years with 2,228 
cases and 1,934 cases respectively(4). Meanwhile, the 
patient with CHD in the hospital inpatient care facility 
were mostly people at the age group of 45-64 years old 
with 29,074 cases in total, and people at the age group 
of above or equal to 65 years with 14,733 cases in total 
(5). 

Young people (<45 years) had the potential to experience 
symptoms of obstructive coronary atherothrombosis 
lesions or commonly called premature coronary heart 
disease (6). Coronary heart disease generally occured 
in old age, but at a young age it was the beginning of 
the process of coronary heart disease. The occurrence 
of coronary heart disease at old and young age was 
different, this was due to differences in prognosis, 
clinical profile and risk factors (7). In addition, CHD was 
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through the Institutional Review Boards (IRBs) from the 
U.S. and Universitas Gadjah Mada from Indonesia (16). 

CHD status was measured by interviewing the 
respondents related to the condition of coronary 
heart disease they suffered according to the diagnosis 
by the doctors, paramedics, nurses, or midwives. 
The respondents could answer yes or no.  Age was 
determined from the respondent’s age report at the time 
of the interview, while sex consisted of two categories, 
namely female and male. 

In this study, body mass index was collected from 
the measurement of body weight (kg) divided by the 
respondent’s squared height (m2). The EB1003-Camry 
scale and Seca 213 Portable Stadiometer Height were 
used to measure the respondent’s body weight and 
height. This measurement was performed by the officers 
that had been trained to do the physical measurements 
during the training. 

In the body mass index data, the researcher divided 
them into four categories, namely underweight, 
normal, overweight, and obesity. The respondents were 
categorized as underweight if their body mass index 
was below 18.5 kg/m2, categorized as normal if their 
body mass index was 18.5-22.9 kg/m2, categorized as 
overweight if their body mass index was 23-24.9 kg/
m2, and categorized as obesity if their body mass index 
was above or equal to 25 kg/m2 (17–19).The smoking 
habit was collected by asking “Do you have a habit to 
chew tobaccos, to smoke tobacco using pipes, to smoke 
the self-rolled tobacco leaves, or to smoke cigarettes/
cheroots?”. In the smoking habit data, the researcher 
divided them into two categories, namely smoking and 
not smoking. 

The physical activities data were collected by asking 
respondents about their physical activities during the last 
7 days. This variable was divided into three categories 
based on scoring measurement of the International 
Physical Activity Questionnaire (IPAQ), namely light 
physical activity, moderate physical activity, and 
vigorous physical activity. The score of below 600 
was categorized as light physical activity, the score of 
around 600-2900 was categorized as moderate physical 
activity, and the score of equal to 3000 or above 3000 
was categorized as vigorous physical activity (20). The 
fast-food consumption data were collected by asking 
respondents about their history of consuming fast food 
(KFC, burger, etc) during the last week. Respondents 
were categorized into consuming fast-food and not 
consuming fast-food. 

Descriptive analysis was used to describe each of studied 
variables. The data were analyzed using multiple logistic 
regressions assisted by STATA 14 software. Covariate 
variables that had a relationship with coronary heart 
disease status with p-value of <0.25 were included in 

associated with decreased productivity of the working 
age population (8).

The potential for impaired life productivity as well as 
increased use of health care throughout life was the 
impact of coronary heart disease at a young age so 
this was an important health problem to address (9). In 
addition, coronary heart disease at a young age also had 
an impact on the patient’s financial condition and the 
sufferer’s family and also had an impact on the sufferer’s 
psychological (10).  

Several studies found that the prevalence of coronary 
heart disease at a young age had increased significantly 
(11). Young people had a lifestyle that is at risk of causing 
coronary heart disease, namely alcohol consumption, 
smoking habits and sleep duration (12). Several studies 
had shown that smoking was the most common risk 
factor for coronary heart disease at a young age, this 
was because the prevalence of smoking at a young age 
was greater than that in old age (13). 

There were modifiable factors and non-modifiable 
factors that could cause of CHD. The modifiable factors 
included lacking physical activities, overweight, and 
obesity, stress, excessive consumption of alcohol, 
unhealthy dietary program, smoking, dyslipidemia, 
hypertension, and diabetes mellitus. Meanwhile, the 
non-modifiable factors were ethnicity, gender, and 
age (14). Many studies had investigated the risk factors 
of CHD in Indonesia; however, the most frequently 
investigated variables were the elderly group and all 
age groups. Only a few studies in Indonesia investigated 
the dominant factors of CHD at a productive age; 
therefore, the researcher was interested in investigating 
factors related to CHD at a productive age in Indonesia 
utilizing data from the Indonesia Family Life Survey 
(IFLS) 5 The IFLS was a longitudinal and sustainable 
survey of socioeconomic and health status that collected 
data about individuals, families, households, and the 
communities, including the health and educational 
facilities they used (15).
 
MATERIALS AND METHODS

This study used the data take from the Indonesia Family 
Life Survey (IFLS) 5. In this study, we only analyzed the 
IFLS 5. IFLS 5 was conducted at the end of 2014 to the 
beginning of 2015. The sample of this study was 24,199 
respondents aged 15-59 years old who were successfully 
interviewed and had the completed data  on all variables 
studied. We excluded data the respondents from analysis  
due to incomplete information. The IFLS sample used 
represents 83% of the Indonesian population living 
in 13 of Indonesia’s 26 provinces. Samples were 
selected randomly from the sample frame used in the 
1993 SUSENAS (15). This study had already obtained 
the informed consent from all respondents and been 
reviewed by the Research And Development (RAND) 
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(AOR= 0.72; 95%CI=0.53-0.96; p-value=0.027). The 
respondents with a habit of consuming fast food had 
68% higher  odds of experiencing coronary heart disease 
than the respondents with no habit of consuming fast 
food after controlling for other variables (AOR=1.68, 
95%; CI=1.22-2.31; p-value=0.001) (Table II).
 

the initial multivariable analysis to allow for a possibility 
that insignificant covariates in the unavailable analysis 
might become significant when adjusted by other 
variables.

RESULTS

As many as 24,199 respondents fulfilled the criteria 
to be analyzed. Most of the respondents in this study 
were females (52.30%), had a normal body mass index 
(40.75%), had moderate physical activities (39.33%), 
had no smoking habit (64.59%), and consumed no fast-
food (88.34%) (Table I). 

This study found that CHD prevalence was 1.30%. The 
prevalence of CHD was higher in females (1.60%) than 
males (0.98%). Compared with other BMI categories, 
the proportion of CHD was higher in obese respondents 
(1.84%).  More respondents were light physical 
activities (1.47%), had no smoking habit (1.38%), 
and consumed fast-food (1.67%) suffered from CHD. 
Table 2 showed that every 1 year increase in age, the 
risk of coronary heart disease would increase by 1.06 
times after controlling for other variables (AOR=1.06; 
95%CI=1.05-1.07; p-value<0.001). The female 
respondents had 93%  higher odds of experiencing 
coronary heart disease than the males after controlling 
for other variables (AOR=1.93; 95%CI=1.32-2.83; 
p-value=0.001). The respondents with vigorous 
physical activities had  28% lower risk of experiencing 
coronary heart disease than respondents with the light 
physical activities after controlling for other variables 

Table II: The relationship between age, sex, body mass index, physical activity, smoking habit and fast-food consumption with the incidence of 
coronary heart disease in Indonesia

Variables
CHD Bivariate analysis

OR (95%CI)
Multivariate analysis 

AOR (95%CI)
p-value

Yes % No %

Age 1.06 (1.05-1.07)** 1.06 (1.05-1.07)** <0.001

Sex

Male 113 0.98 11431 99.02 Ref Ref

Female 202 1.60 12453 98.40 1.64 (1.30-2.07)** 1.93 (1.32-2.83)** 0.001

BMI

Normal 99 1.00 9762 99.00 Ref Ref

Underweight 28 0.97 2846 99.03 0.97 (0.64-1.48) 1.21 (0.79-1.85) 0.380

Overweight 46 1.23 3687 98.77 1.23 (0.87-1.75) 0.98 (0.67-1.40) 0.928

Obesity 142 1.84 7589 98.16 1.85 (1.42-2.39)** 1.28 (0.98-1.68) 0.068

Physical activity

Light 87 1.47 5836 98.53 Ref Ref

Moderate 128 1.34 9390 98.66 0.91 (0.70-1.20) 0.83 (0.63-1.09) 0.183

Vigorous 100 1.14 8658 98.86 0.77 (0.58-1.03) 0.72 (0.53-0.96)* 0.027

Smoking habit

Yes 99 1.16 8471 98.84 0.83 (0.66-1.06) 1.38 (0.93-2.05) 0.109

No 216 1.38 15413 98.62 Ref Ref

Fast-food consumption

Yes 47 1.67 2775 98.33 1.33 (0.98-1.82) 1.68(1.22-2.31)** 0.001

No 268 1.25 21109 98.75 Ref Ref

* Significantly associated at p-value < 0.05, ** Significantly associated at p-value ≤ 0.001

Table I: Distribution of respondents according to age, sex, body mass 
index, physical activity, smoking habit and fast-food consumption in 
Indonesia

Variables Frequency or Mean±SD 
(n=24,199)

(%)

Age 34.31 ± 11.83

Sex

Male
Female 

11544
12655

47.70
52.30

BMI

Normal
Underweight
Overweight
Obesity

9861
2874
3733
7731

40.75
11.88
15.43
31.95

Physical activity

Light
Moderate
Vigorous

5923
9518
8758

24.48
39.33
36.19

Smoking habit

Yes
No

8570
15629

35.41
64.59

Fast-food consumption

Yes
No 

2822
21377

11.66
88.34

Cardiovascular disease

Yes
No

315
23884

1.30
98.70
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DISCUSSION

The result showed older age, female, vigorous physical 
activities, and fast-food consumption were significantly 
associated with coronary heart disease after controlling 
for other variables.

Coronary heart disease is caused by many factors so it 
was known as a multifactorial disease. This disease was 
caused by genetic factors and different environmental 
responses (21). Age significantly influenced the 
occurrence of coronary heart disease. The older person, 
the risk of having various diseases including coronary 
heart disease, was also higher (22). Sex led to coronary 
heart disease due to the hormonal difference owned by 
females and males (23). Physical activity was also the 
predictor of coronary heart disease. People who often 
did physical activities were more protected from the risk 
of coronary heart disease (24). Fast-food consumption 
was correlated with an increased risk of getting coronary 
heart disease. People who consumed fast food in large 
quantities might have a risk of several chronic diseases, 
including coronary heart disease (25).

In this study, it was found that age had 1.06 times higher 
risk as the factor causing coronary heart disease. This 
finding was in line with a study conducted by Otaki et 
al., (2013), stating that age had 1.05 times higher risk 
as a factor causing coronary heart disease (26). A study 
conducted by Popa et al., (2020) also stated that age 
had 1.063 times higher risk as a factor causing coronary 
heart disease (27). 

The increased risk of coronary heart disease was 
associated with increased age. It happened since the 
organ function decreased as the people got older. 
Decreasing body organ function caused a person to be 
more susceptible to get several diseases, such as coronary 
heart disease (28). In elders, the signs and symptoms of 
coronary heart disease were often identified. As people 
get older, the total cholesterol levels get higher. A person 
with an excessive fat level in the blood may suffer from 
coronary heart disease and the increased blood level 
due to the cholesterol accumulation in blood vessel 
walls (29). Older adults above the age of 40 had higher 
prevalence of coronary heart disease than young adults. 
Young adults had a lower total of symptomatic coronary 
heart disease and myocardial infarction. The study 
showed that the total coronary heart disease cases in 
young adults were lower than that of the patients at the 
age of 40 years old, namely around 3% (30).

Several factors caused coronary heart disease in young 
adults, namely coronary segments with non-significant 
stenosis and a non-classified plaque showing a positive 
remodeling. Coronary heart disease in young adults 
was also caused by blood coagulation from other 
places that spread to normal arteries (5%), congenital 
disorders of coronary arteries (4%), the failure in the 

blood coagulation system causing an increased risk of 
the formation of a blood clot (5%). The other 6% of the 
factors of coronary heart disease in young adults were the 
misuse of cocaine, amphetamine, and other drugs, chest 
trauma, stiffness or coronary artery inflammation, and 
radiotherapy for chest trauma (31). A study conducted 
by Sinha and Bhardwaj (2016) stated that there was a 
significant relationship between people at the age of 
above 45 years old with the coronary heart incident 
(p-value=<0.001)(32). The retrospective cohort study 
conducted by Xia et al., (2018) also stated that there was 
a significant relationship between age and the coronary 
heart incident (p-value=<0.001) (33).

In this study, it was found that women had a risk of 1.93 
times higher to experience coronary heart disease than 
the men did.  The study conducted by Pradono and 
Werdhasari (2018)  in Indonesia also reported a similar 
finding.  The risk of CHD in women was almost two 
times greater than in men (34). However, this finding 
was different from a study conducted in Southern Iranian 
by Tabei et al (2014) and in Turkey by Akboga et al. 
(2016). Those studies stated that men had a higher risk 
of CHD than women (21,35).  A possible explanation for 
the different findings with other studies is the difference 
in the diagnostic tools used in determining CHD. CHD 
in Indonesian studies was determined based on a self-
report of a previous diagnosis by medical personnel and 
the results of an ECG test, while studies conducted in 
other countries used angiographic results to determine 
CHD status. ECG examination in women has lower 
sensitivity and specificity than other diagnostic tools (36). 
Overdiagnosis might occur because there is no gender-
specific criteria for ECG interpretation (37), although 
women have a higher heart rate with longer QT intervals 
than men. Misdiagnosis by ECG examination may occur 
in younger groups of women because endogenous 
estrogen levels can cause ECG changes mimic ischemia 
(38)

Diabetes was a factor that can explain the risk differences 
of presenting CHD between women and men (39,40). 
Previous meta-analysis study found that women with 
diabetes had a 50% greater risk of CHD than men (39). 
Women tend to have a lower glycemic control than men 
as a result of inadequate diabetes management that was 
received (41). This condition triggered a disturbance in 
the vascular system that increased the risk of CHD (39).

Differences in cholesterol levels between women and 
men might also explain this finding. Reduced high-
density lipoprotein cholesterol (HDL) and high total 
cholesterol levels had a greater effect on increasing 
the risk of CHD in women (42). Since menopause, the 
cholesterol levels in women tend to be higher than men 
(37,43). It elevated the risk of developing CHD in women 
(37). Hypertension, dietary pattern, psychosocial factors, 
and other women-specific factors, such as pregnancy 
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coronary heart disease and type 2 diabetes might 
be caused by fast food consumption that had poor in 
terms of nutrition (52). People who frequently consume 
fast food may have health problems, such as the risk 
of cardiovascular disease, diabetes mellitus, increased 
body weight, and insulin resistance (53). The study 
conducted by Yang et al., (2013) in 292 young patients 
reported that there was a significant relationship 
between consuming high-fat food and the mortality 
due to coronary heart disease (p-value=<0.000). People 
who consumed high-fat foods had 1.35 times higher risk 
causing death due to coronary heart disease than the 
people who did not consume high-fat foods (54).

The limitation of this secondary data analysis is related to 
data availability. The primary data collected did not aim 
to test the hypotheses determined by the study so that 
some covariates were not available for analysis, such 
as total cholesterol levels and HDL cholesterol levels. 
There was no cholesterol measurement in IFLS5 (55). 
Omitted those important covariates can cause residual 
confounding. 

CONCLUSION

Older age, female, vigorous physical activities, fast-food 
consumption were the risk factors of coronary heart 
disease at a productive age in Indonesia.. Therefore, it 
is important to provide education about the importance 
of a healthy lifestyle such as doing physical activity and 
consuming healthy foods to prevent coronary heart 
disease, especially in the older age group and women. 
In addition,  Integrated Development Post (POSBINDU) 
activities can be optimized to carry out early detection 
of risk factors and monitoring of non-communicable 
diseases such as coronary heart disease.  
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