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Introduction: Cardiovascular disease (CVD) is the leading cause of death worldwide and is the number one mortality cause in 
Indonesia. The highest percentage of its prevalence occurs in the elderly population. This research aims to assess the determinants of 
CVDs in the elderly population in Indonesia based on the Indonesian Family Life Survey 5 (IFLS-5), a sub-nationally representative 
survey data, in 2014–2015.
Methods: A national cross-sectional population-based survey was conducted using multicenter data from approximately 13 provinces 
in Indonesia in 2014–2015. We included elderly subjects aged 60 years old and above with complete data on sociodemographic, 
smoking habits, obesity, dietary pattern, and physical activity and diagnosis data on hypertension, diabetes mellitus (DM), and 
hypercholesterolemia. Multivariate logistic regression was performed to estimate odds ratio (OR) and corresponding 95% confidence 
interval (95% CI) and p-value.
Results: We included complete data from 2873 respondents. The determinants associated with CVDs in the elderly population in 
Indonesia included college background (OR 6.26 [95% CI 2.690–14.613], p < 0.001), unemployment (OR 1.88 [95% CI 1.294–2.75], 
p = 0.001), urban population (OR 2.11 [95% CI 1.427–3.114], p < 0.001), obesity (OR 1.59 [95% CI 0.842–3.02], p = 0.152), low and 
medium physical activities (OR 2.34 [95% CI 1.335–4.121], p = 0.003 and OR 2.54 [95% CI 1.449–4.486], p = 0.001, respectively), 
hypertension (OR 4.25 [95% CI 2.945–6.137], p < 0.001), DM (OR 2.77 [95% CI 1.683–4.591], p < 0.001), and hypercholesterolemia 
(OR 2.99 [95% CI 1.860–4.812], p < 0.001).
Conclusion: The determinants of CVDs in the elderly population in Indonesia based on Indonesian Family Life Survey (IFLS)-5 data 
are hypertension, hypercholesterolemia, DM, lower physical activity, higher educational background, urban population, unemploy-
ment, and obesity. The findings of this current study highlight that more appropriate control measures such as tailored intervention by 
policymakers and healthcare providers for those at high risk should be initiated and implemented.
Keywords: determinants, risk factors, CVD, Indonesia, elderly population, IFLS

Introduction
According to the World Health Organization (WHO), cardiovascular diseases (CVDs) are the leading causes of death 
globally, accounting for fatalities of 17.9 million people in 2019. Heart attacks and strokes cause approximately 85% of 
these deaths. More than three-quarters of deaths from CVDs occur in low- and middle-income countries.1 According to 
data obtained from the Institute for Health Metrics and Evaluation, ischemic heart disease and stroke in 2019 became the 
first and second highest causes of death in the elderly population in Indonesia.2 Between 1990 and 2016, the life 
expectancy of Indonesian increased by eight years to 71.7 years. This alteration changes the age structure within the 
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population, with approximately 65% of the population is now in productive years, and the elderly population aged 60 
years above is growing.3 Simultaneously, Indonesia also faces changing patterns in morbidity, mortality, and disability. 
This epidemiological transition has caused a burden, especially in the increasing number of non-communicable diseases 
such as CVDs.3 The highest prevalence of CVDs in Indonesia occurs in the elderly, primarily those aged 65–74 years.4

A total of approximately 31% of deaths are caused by CVDs globally, mainly coronary heart disease (CHD) and 
cerebrovascular accidents.5 Aging is considered as one of the critical risk factors in influencing cardiovascular home-
ostasis. A prior study mentioned that the cost of CVD treatment in the age group of 65–79 years is three times greater 
than that in the age group of 45–64 years.6 It is estimated that by 2030, approximately 20% of the population will be aged 
65 and over.7 Additionally, according to a report from Statistics Indonesia, in 2020, there was approximately 
26.82 million elderly population in Indonesia, accounting for approximately 9.92% of the total population. It is projected 
that the number will increase to 19.9% in 2045.8 Based on the current trend, this increasing prevalence will be estimated 
to indirectly account for approximately 40% of deaths caused by CVDs.7

Various risk factors have been found to be linked with CVDs, including unhealthy diet, lack of physical activity, 
smoking, and alcohol consumption.1 In addition, increased blood pressure, blood fat levels, obesity, and diabetes mellitus 
(DM) are included in the known risk factors for CVDs.9 Some social factors also affect the event of CVDs, such as low 
socioeconomic status, including low levels of education, low income, and poor living environment describing the quality 
of a person’s diet.9,10 A previous study suggested that poor social relationships are associated with an increased risk of 
coronary heart disease (CHD) by 29% and stroke by 32%.11 Additionally, physical activity has been known to be 
associated with reduced risk of CVDs and mortality.12 Exercise every twice a week, such as walking up and down stairs 
and standing up from sitting to an upright position, resulting in a significant decrease in systolic blood pressure that could 
potentially prevent CVDs in the elderly population, as shown by a previous study.13

Previous studies have suggested that high preventable cardiovascular risks such as hypertension, obesity, dyslipide-
mia, and active smoking habits are common in the adult Indonesian population aged 40 years and above.14–16 Although 
CVD prevalence remains high in the elderly population above 60 years old, studies investigating the non-modifiable and 
modifiable determinants among this age group in this specific setting are currently sparse. Thorough information on 
specific determinants of developing CVDs can be used to plan targeted early interventions to help modify the risk factor 
in adults and potentially reduce the burden of CVDs when the cohort reaches the elderly age. The Indonesian Family Life 
Survey (IFLS) is an ongoing longitudinal survey in Indonesia. Secondary data obtained from IFLS can represent 83% of 
the Indonesian population consisting of more than 30,000 individuals living in 13 provinces.17 The study aims to assess 
the determinants of CVD events in the elderly population based on IFLS-5 data.

Materials and Methods
Study Design and Participants
This cross-sectional population-based national study was conducted by analyzing data obtained from the demographic 
household survey data from the fifth wave of IFLS performed in 2014–2015. IFLS-5 used a multistage stratified sampling 
design that represents 83% of the Indonesian population conducted in 13 provinces in Indonesia, including North 
Sumatra, Yogyakarta, West Sumatra, East Java, South Sumatra, Bali, Lampung, West Nusa Tenggara, Jakarta, South 
Kalimantan, West Java, South Sulawesi, and Central Java.18 The data are publicly available online at https://www.rand. 
org/well-being/social-and-behavioral-policy/data/FLS/IFLS.html. The subjects of this study were the elderly group of 60 
years and above19 with complete data on sociodemographic, smoking habits, obesity, dietary pattern, and physical 
activity and diagnosis data on hypertension, DM, and hypercholesterolemia.

IFLS is a longitudinal survey, and IFLS-5 obtained its sample from IFLS1, IFLS2, IFLS2+, IFLS3, and IFLS4 
participants. The IFLS sampling scheme was stratified on provinces and urban/rural location and then randomly sampled 
within these strata. The 13 provinces selected were to maximize the representation of the population and capture the 
cultural and socioeconomic diversity of Indonesia. Within each of the 13 provinces, 321 enumeration areas (EAs) were 
randomly selected from a nationally representative sample frame used in the 1993 SUSENAS, a socioeconomic survey in 
Indonesia. Within a selected EA, households were randomly selected based on the 1993 SUSENAS listings obtained 
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from the regional Badan Pusat Statistik (BPS) office. Finally, 20 households were selected from each urban EA, and 30 
households were selected from each rural EA.

The IFLS-5 re-contact participants were listed below:

1. 1993 main respondents.
2. 1993 household members born before 1968.
3. Individuals born since 1993 in origin 1993 households, also in split-off households if they are children of 1993 

IFLS household members.
4. Individuals born after 1988 if they were residents in an origin household in 1993.
5. 1993 household members who were born between 1968 and 1988 if they were interviewed in 2007.
6. Twenty percent random sample of 1993 household members who were born between 1968 and 1988 if they were 

not interviewed in 2007 [15].

Study Variable and Measurement
The dependent variable in this study was CVD (heart attack, CHD, angina, or other heart problems) diagnosis status. The 
risk factors associated with CVD status were classified as modifiable and non-modifiable factors. Smoking habits, physical 
activity, and dietary patterns were categorized as modifiable factors. Alternatively, non-modifiable factors consisted of 
sociodemographic data such as gender, education, working status, and residential status. Anthropometric measurements 
included measurement on height and weight. Body mass index (BMI) was calculated as weight in kilograms divided by 
height in meter squared and classified according to obese (≥30 kg/m2) and not obese (<30 kg/m2) based on the obesity 
criteria from the Western Pacific Region of WHO.20 Smoking habit was assessed with a question, “Have you ever chewed 
tobacco, smoked a pipe, smoked self-enrolled cigarettes, or smoked cigarettes/cigars?” (Yes, No).

In addition, physical activity data were collected on the amount of time of respondent’s activities during the last 7 
days and then converted into Metabolic Equivalent of one Task—minute per week (MET m/w), and the questions were 
referred to the International Physical Activity Questionnaire (IPAQ)—short version. The data were categorized into high, 
moderate, and low levels of physical activity. High levels of physical activity included heavy lifting, digging, plowing, 
aerobics, fast bicycling, cycling with load, etc. Meanwhile, moderate level of physical activity comprised carrying light 
loads, bicycling at a regular pace, or mopping the floor. Low levels of physical activity involve walking at work and at 
home, walking to travel from place to place, and any other walking that might be done solely for recreation, sport, 
exercise, or leisure. We calculated the MET m/w by multiplying the days when respondents engaged in physical activity 
by the assigned intensity value (3.3, 4, and 8 METs for walking, moderate intensity, and vigorous intensity, respectively). 
Then, we calculated the total of each MET m/w and categorized by criteria of each category based on the IPAQ scoring 
protocol. Dietary pattern was assessed with a question, “How many days in a week did you eat [food type] in the last 
week?”. Foods included sweet potato, egg, fish, meat, dairy, green leafy vegetables, banana, papaya, carrot, and mango. 
The respondent’s answers were then converted as Food Consumption Score (FCS) as developed by the World Food 
Programme. In addition, the FCS was then categorized into the Food Security category and characterized as an unhealthy 
diet and as a healthy diet.21,22 Hypertension, DM, hypercholesterolemia, and CVD as self-reported chronic conditions 
were assessed with a question, “Have you been diagnosed of hypertension/diabetes mellitus (DM)/hypercholesterolemia/ 
CVD by a doctor, nurse, paramedic, and trained mid-wife?” (Yes, No).18 Although the researchers were not able to 
confirm those conditions, there was additional information such as who diagnosed the condition (doctor, paramedic, 
nurse, mid-wife) and whether they are taking prescribed medication on a weekly basis currently or not.

Statistical Analysis
All analyses were conducted with STATA software version 16.0 (Stata Corporation, College Station, TX, USA). 
Descriptive statistics were used to describe the characteristics of subjects. Bivariate analyses were conducted to assess 
the difference between having reported CVD diagnosis and each independent variable, based on a chi-squared test for 
categorical variables. Variables with a p-value of <0.25 in bivariate analysis were included in the initial multivariate 
model. Multivariate logistic regression analysis was used to assess the determinants of CVDs with manual backward 
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elimination and to obtain odds ratio (OR) with 95% confidence interval (CI) and p-value. p-values were set at 0.05 for 
determinants included in the final model.

Results
Table 1 presents the characteristic and descriptive statistics of the participants in this study. The total respondents 
interviewed in IFLS-5 were 50,148; the total 60+ respondents interviewed were 4007. After the exclusion of 1134 
respondents due to incomplete and missing data, the total 60+ respondents who completed all variables and were 
included in this analysis were 2873 (mean ± standard deviation of age = 67.37 ± 6.31). From the results, 48.21% were 
male, and 51.79% were female. A total of 20.41% of the population received no formal education, and almost half of the 
population was working (47.58%) and lived in rural areas (45.66%). In addition, approximately 28.75% was diagnosed 
with hypertension, and only a small percentage was diagnosed with DM (6.72%) and hypercholesterolemia (7.37%). 
Overall, 44.41% of the population had a smoking habit, 44.41% of the population had a healthy dietary pattern, 25.44% 
of the population had a high physical activity, and only 5.74% were classified as obese with a BMI of ≥30 kg/m2. Table 1 
also provides the result from bivariate analysis. Educational background, working status, residential status, obesity, 
dietary pattern, physical activity, hypertension, DM, and hypercholesterolemia were the included variables in multivariate 
analysis with a p-value of <0.25.

Table 2 shows the OR from the multivariate logistic regression analysis that assessed the determinants of CVDs among the 
elderly population in Indonesia. The results suggested that several non-modifiable and modifiable factors were the significant 
determinants of CVDs. Among the non-modifiable factors, college background appeared to have the highest OR compared to 
other categories (OR 6.26 [95% CI 2.690–14.613], p < 0.001). In addition, unemployment (OR 1.88 [95% CI 1.294–2.752], 
p = 0.001) and urban population (OR 2.11 [95% CI 1.427–3.114], p < 0.001, were also found to be significantly associated 
with CVDs among the elderly population in Indonesia. Moreover, modifiable determinants including comorbidities such as 
hypertension (OR 4.25 [95% CI 2.945–6.137], p ≤ 0.001), DM (OR 2.77 [95% CI 1.683–4.591], p < 0.001), and 
hypercholesterolemia (OR 2.99 [95% CI 1.860–4.812], p < 0.001) were found to have a significant result as determinants 

Table 1 Characteristics of the Study Participants, Stratified by Cardiovascular Disease Event (n = 
2873)

Variable Cardiovascular Disease Event p-value

Yes No

Non-modifiable factor

Gender

Male 63 1322 0.747
Female 64 1424

Educational background

None 9 553 <0.001*
Elementary school 65 1503

Junior high school 16 274
Senior high school 22 269

University 15 147

Working status

Working 42 1325 0.001*
Not working 85 1421

Residential status
Rural 37 1275 <0.001*
Urban 90 1471

(Continued)
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Table 1 (Continued). 

Variable Cardiovascular Disease Event p-value

Yes No

Modifiable factor

Smoking habit

Smoking 51 1225 0.323
Not smoking 76 1521

Obesity

Obese 11 154 0.148*
Not obese 116 2592

Dietary pattern

Healthy 64 1212 0.165*
Unhealthy 63 1534

Physical activity

Low 56 1067 0.003*
Moderate 55 964

High 16 715

Hypertension

Diagnosed with hypertension 78 748 <0.001*
No hypertension 49 1998

Diabetes mellitus

Diagnosed with DM 20 173 <0.001*
No DM 107 2573

Hypercholesterolemia

Diagnosed with hypercholesterolemia 23 189 <0.001*
No hypercholesterolemia 104 2557

Total n (%) 127 (4.42) 2746 (95.57)

Notes: p < 0.25; *Variables included in the initial multivariate regression logistic model.

Table 2 OR of Determinants Associated with Cardiovascular Diseases Among the Elderly 
Population in Indonesia (n = 2873)

Variable OR [95% CI] p-value

Non-modifiable factors

Educational background None Reference

Elementary school 2.65 [1.314–5.372] 0.007

Junior high school 3.58 [1.565–8.223] 0.003

Senior high school 5.03 [2.283–11.062] <0.001

University 6.26 [2.690–14.613] <0.001

Working status Working Reference

Not working 1.88 [1.294–2.752] 0.001

(Continued)
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for CVDs in the elderly population. Other modifiable factors that were found to increase the odds of CVDs were low and 
medium physical activities (OR 2.34 [95% CI 1.335–4.121], p = 0.003 and OR 2.54 [95% CI 1.449–4.486], p = 0.001, 
respectively), and obesity (OR 1.59 [95% CI 0.842–3.024], p = 0.152). However, the association between obesity and CVDs 
was found to be not statistically significant.

Discussion
Our findings showed that several individuals and demographic-related variables are the potential modifiable and non- 
modifiable determinants of CVDs in the elderly population in Indonesia. Modifiable variables including comorbidities 
such as hypertension, hypercholesterolemia, and DM increased the risk of developing CVDs. Other modifiable risk 
factors included lower physical activity and obesity. Non-modifiable variables that contribute to CVD risk include higher 
educational background and unemployment. This study also highlighted that people living in urban areas are at a greater 
risk of CVDs than those in rural areas.

The results suggested that the population with a history of higher education (college) had higher risk (OR 6.26 [95% 
CI 2.690–14.613], p < 0.001) than those with lower educational background, such as high school, junior, and elementary 
school. This result was unexpected and in contrast to previous studies; for instance, a study in China showed that the 
elderly population with a lower educational background was 2.7 times more at risk for CVD.23 It might be due to the 
assumption that individuals with higher educational background may understand knowledge about health better.23 The 
results of these conflicting studies were possibly due to several factors, such as lifestyle that included diet, physical 
activity, and income of respondents that may have an effect on the results of the study. A previous study in Indonesia 
suggested a similar pattern indicating the high CVD burden in the population with higher income and education levels.24

Working status was also shown to be significantly associated with an increased risk of developing CVDs in the elderly 
population, where individuals who were not working were more at risk than those who work (OR 1.88 [95% CI 1.294–2.752], 

Table 2 (Continued). 

Variable OR [95% CI] p-value

Residential status Rural Reference

Urban 2.11 [1.427–3.114] <0.001

Modifiable factors

Obesity Obese 1.59 [0.842–3.024] 0.152

Not obese Reference

Physical activity Low 2.34 [1.335–4.121] 0.003

Moderate 2.54 [1.449–4.486] 0.001

High Reference

Hypertension Diagnosed with hypertension 4.25 [2.945–6.137] <0.001

No hypertension Reference

Diabetes mellitus Diagnosed with DM 2.77 [1.683–4.591] <0.001

No DM Reference

Hypercholesterolemia Diagnosed with 
hypercholesterolemia

2.99 [1.860–4.812] <0.001

No hypercholesterolemia Reference

Note: p < 0.05. 
Abbreviations: OR, odds ratio; CI, confidence interval.
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p = 0.001). This was in line with previous research that suggested that unemployed respondents with low incomes were more 
at risk of having a stroke than those who have jobs (OR 1.03 [95% CI 1.00–1.07], p = 0.04) [22]. This trend potentially 
occurred because individuals with low incomes or no income tend to be more likely to experience stress.25

Elderly population living in urban areas showed to be at greater risk for CVD events than those living in rural areas (OR 
2.11 [95% CI 1.427–3.114], p < 0.001). The result was expected and supported by previous research that suggested that the 
prevalence of CVD risk factors is high among urban areas. Prior studies also indicated that the population living in urban 
areas were 1.14 times more at risk of cardiovascular events than those living in rural areas.26 This might be associated with 
the possibility of decreasing green areas in urban areas, thus increasing the chance for pollution.26 The higher the green area 
in the region, the higher the environment for physical activity, where it plays an important role in cardiovascular health. In 
addition, the green space can lower environmental temperatures and improve air quality so as to reduce pollution levels.27

Obesity has often been associated with higher risk of cardiovascular events, and the results of the current study also 
suggested a similar trend.28 Obesity was associated with increased risk of CVD events, although the association was not 
statistically significant (OR 1.59 [95% CI 0.842–3.024], p = 0.152). Obesity has been often related with low physical 
activity and dietary pattern.28 Additionally, the intensity of physical activity for elderly was also considered in this 
analysis. This study found that those with low and moderate activity habits were at higher risk for CVD than those with 
intense activity habits (OR 2.34 [95% CI 1.335–4.121], p = 0.003 and OR 2.54 [95% CI 1.449–4.486], p = 0.001, 
respectively). The intensity of physical activity was measured by calculating the MET value m/w, where the total minutes 
spent on physical activity in the past week is multiplied by the number of days spent on physical activity and multiplied 
by the MET value. Furthermore, the total of MET m/w is categorized into low, moderate, and high intensities according 
to the categories required by IPAQ.

Due to the importance of investigating comorbidities, we also investigate hypertension, DM, and hypercholesterolemia. The 
results suggested that hypertension was associated with an increased risk of CVDs (OR 4.25 [95% CI 2.945–6.137], p < 0.001). 
The results of this study are supported by previous research that stated that elderly people with a history of hypertension in China, 
India, and the Russian Federation are 1.79, 1.32, and 3.8 times at greater risk for angina than those with no history of 
hypertension.28 Furthermore, DM was found to be significantly associated with higher risk of CVDs (OR 2.77 [95% CI 
1.683–4.591], p < 0.001). A previous study showed that history of DM has an association with the incidence of CVD, as 
much as 60% at risk of developing CHD.29

Another prominent comorbidity that was found to be associated with an increased risk of CVD was hypercholester-
olemia (OR 2.99 [95% CI 1.860–4.812], p < 0.001). Previous studies stated that elderly people with dyslipidemia were at 
increased risk of CVD events.30,31 Hypercholesterolemia increases the atherosclerosis process leading to the deposition 
of cholesterol and fatty acids in artery walls, making it at risk for the development of CVD.32

Our findings highlight the need for policymakers and healthcare providers to develop tailored interventions targeted at 
the elderly population. Some of the determinants are modifiable; therefore, preventive measures such as lifestyle 
management should be initiated early. Additionally, early screening and appropriate therapy for conditions associated 
with increased risk of CVD, for example, hypertension, DM, and hypercholesterolemia, should be promoted and 
implemented. Due to the high burden of CVD, the Indonesian government currently responds to the situation by 
arranging policy strategies for preventing and managing CVD through advocacy and also strengthening the healthcare 
system.33 The government has initiated health promotion for the prevention of non-communicable diseases (NCD) 
through several public health programs in Indonesia, one of which was to encourage community participation in the 
prevention, early detection, and monitoring of risk factors for NCD called Pos Pembinaan Terpadu (Posbindu) through 
integrated and routine training for the community.34 Additionally, another current program with the aim to manage and 
improve clinical outcomes and patient’s quality of life and to prevent disease exacerbation and complication initiated by 
the government was a non-communicable and chronic disease management program named as Indonesian Chronic 
Disease Management Program (PROLANIS) with the main focus on DM and hypertension.35 Although the current 
programs are not explicitly designed to prevent CVD in the elderly population, the determinants identified in this study 
can navigate the introduction and implementation of more targeted intervention in the future.

Moreover, while CVDs are one of the leading causes of public health and economic problems associated with 
morbidity and mortality in Indonesia,2,24,36 studies that assess the potential determinants of these diseases, especially in 
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the elderly population, are currently limited. To date, to the best of our knowledge, this study is one of the first analyses 
that utilize the multicenter data involving a large sample size that assess the potential determinants of CVDs in this 
specific group of population, which is the main strength of our study. However, this study has its limitations. The data 
used in the study were collected in a way that respondents were asked to recall when answering the question asked, and 
this might result in potential recall bias. Moreover, we only included complete data according to our pre-determined 
selection criteria for participants, which resulted in a reduced sample size and potentially may lead to selection bias. In 
addition, we used the secondary data obtained from IFLS-5 that was a publicly available data; therefore, pertinent 
information such as other potential risk factors such as other comorbidities, alcohol consumption, and salt intake was not 
available. A stepwise approach with manual backward elimination was conducted in the analysis to decide which 
variables to include in the model, which may be prone to chance findings. Future studies must justify the choice of 
potential variables included in the model based on the literature. Furthermore, the study was unable to provide causal 
inferences regarding the association between modifiable and non-modifiable risk factors related to the occurrence of 
CVD due to its cross-sectional design. Although IFLS-5 represents 83% of the Indonesian population, yet, our findings 
cannot be generalized to the eastern part of Indonesia. However, a thorough systematic assessment has been followed in 
the methodology, and we believe that these limitations do not compromise the validity of the analysis.

Conclusion
Several modifiable and non-modifiable determinants associated with CVDs in the elderly population in Indonesia are 
hypertension, hypercholesterolemia, DM, lower physical activity, higher educational background, urban population, 
unemployment, and obesity. The more appropriate control measures by both policymakers and healthcare providers 
are prominent for high-risk groups.
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