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Abstract
Introduction: Heart disease is still a global health problem and the highest cause of death in Indonesia. 
This study aims to analyze the influence of demographic factors and metabolic disease on heart disease. 
Methode: It is quantitative research with cross-sectional design. The data came from the results of 
the 2018 Basic Health Research survey. Data analysis uses logistic regression. The population was all 
households in Indonesia. The sample was population aged 15 years. Results: Community characteristics 
and metabolic disease factors significantly affected the P value of the Wald’s test (Sig) < 0.05. Based 
on the value of Nagelkerke R Square (Pseudo R-Square), demographic factors have an influence of 
3% and metabolic disease factors have an influence of 6% on heart disease. Conclusion: Community 
characteristics and metabolic disease factors have a significant effect on heart disease. Therefore, it is 
necessary for health workers to socialize government policies regarding guidelines for preventing heart 
and blood vessel disease correctly and comprehensively.
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Introduction

Non-infective disease control is performed 
comprehensively, efficiently, and effectively, 
integrative, and sustainable (1). Heart disease 
constitutes the highest mortality cause in Indonesia 
despite government efforts to decrease the morbidity 
and mortality rate by establishing the National Cardio 
cerebrovascular Disease Prevention Committee(2). 
Indonesian Republic Health Ministry has made a 
particular program to prevent these heart disease 
risk factors, consisting of primary and secondary 
preventions. Primary prevention aims to reduce the 
number of first-time events, and secondary prevention 
aims to reduce the recurrence of events in patients 
treated for heart disease(3). Although cases of heart 
disease can be prevented, there are still many cases 
in the community because there are still many people 
who do not know the characteristics of heart disease 
and the factors that cause it(4).

Mortality due to non-infective disease increases 
15% globally, and heart disease is found most, 
reaching 81.100.000 cases in the world. The increased 
heart disease is due to general lack of understanding 
about risk factors to cause heart disease(5)(6); in fact, the 
disease can be prevented by an early detection system 
and risk factor control, according to the heart disease 
control manual that has been set by the government(7).

According to Huma, S et al. 2012 in Budiman et 
al. 2015(8), risk factors co cause heart and blood vessel 
diseases include 1) biological factors such as family 
history, age, gender, race/ethnic background, and 
2) modifiable factors such as hypertension, diabetes 
mellitus, obesity, smoking, alcohol consumption, 
physical activity, diet, food and beverage consumption 
and stress(8),(7). Other causing factors are hereditary, 
geography, atherosclerosis, peripheral artery disease, 
stroke, and dyslipidemia(6).
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	 Metabolic diseases such as hypertension, 
diabetes mellitus (DM), and stroke belong to deadly 
diseases other than heart disease and cancer. Stroke 
ranks third as deadliest disease after heart disease(9). 
Patients with DM risk 2 to 4 folds to have heart 
disease(10), and hypertensive persons risk 2.7 folds 
higher to have heart disease. Today, heart disease is 
no longer specific to find in elderly aged >60 years 
old but, but now it has attacked under 40 years to 15 
years, this is due to modern lifestyle patterns such as 
consuming fast food(6) (11)(12). 

Based on the description above, that heart disease 
as dadly non-communicable disease. However, it can 
be prevented by doing control and knowing the risk 
factor heart disease. Therefore it is crucial problem to 
conduct a study to analyze the effect of demographic 
factors and metabolic disease on heart disease in 
Indonesia. This research aimed to analyze the effect of 
demographic and metabolic disease on heart disease 
in Indonesia.

Methode

Data Source

The study employed secondary data from the 
2018 Indonesian Basic Health Survey. The 2018 
Indonesian Basic Health Survey was a cross-sectional 
survey at the national level.

Variables

The limitation of analysis and discussion in this 
study is to only use data on community characteristics 
such as: age, latest education, and employment. 
The study also employed metabolic disease (stroke, 
hypertension, and diabetes mellitus) and heart disease 
as variables. The dependent variable was heart disease 
with a nominal scale where code response 1 = Yes 
(suffering), and 2 = No. Respondents who suffer a 
stroke, hypertension, and diabetes mellitus diseases 
also have a nominal scale (code 1 = Yes (suffering), 

code 2 = No (Not Suffering). Gender is coded by 
1 = male and 2 = female. According to WHO, age 
category refers to age division where 1 = elderly aged 
≥ 60 years old and 2 = non-elderly (15 to < 60 years 
old). Education was coded by 1 = higher education 
(respondents have higher education certificate at least 
D1 and up to a doctoral degree) and 2 = senior school 
schole and under. Workers is coded by 1 = working in 
the governmental institution (Civil Servant, Military, 
Police, State Owned Company) and 2 = private-sector 
workers.

Definition of heart disease, stroke, hypertension, 
and diabetes mellitus refers to the 2018 Indonesian 
Basic Health Survey research guide. Heart disease 
is defined as all abnormality in heart including 
coronary heart, heart failure (decompensatio cordis), 
valve abnormality, heart muscle swelling etc that are 
diagnosed by general. Stroke is defined as failure in 
brain characterized by sudden, progressive and fast 
appearance due to non traumatic impeding blood 
circulation in brain. Hypertension or high blood 
pressure is defined as condition where blood pressure 
in arteries is chronically higher than normal. Diabetes 
mellitus is defined as metabolic disease with set of 
symptoms which occur due to increased blood glucose 
beyond normal value (13).

Data Analysis 

The study analyzed data by binary logistic 
regression since the dependent, becouse independent 
variables have a nominal scale, with confident Interval 
(CI) was 95%, and significance degree α 5%. H0 
would be rejected if the variable in the equation table 
showed p- value of wald test (Sig) < 0.05, indicating 
that each independent variables has significant effect 
on Y (dependent). The effect rate was shown by EXP 
β or odds ratio (OR) and direction of effect is based on 
Beta Natural Algorithm Analysis (β) result. 
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Ethical Approval

The 2018 Indonesian Basic Health Survey Ethic 
has passed the ethical test. The 2018 Indonesian 
Basic Health Survey Ethic received ethical clearance 
from the National Institute of Health Research and 
Development, the Republic of Indonesia’s Ministry 

of Health (No LB.02.01/2/KE.024/2018).

Results 

Total respondents (n) are 193,126,724, who suffer 
from heart disease due to demographic and metabolic 
factors as follows :

Table 1. Percentage between healthy individuals and those who suffer heart disease according to 
community characteristics and metabolic data

Variables
Heart Disease

No Yes *p-value

Community characteristics

1. Gender 98,2 1,80 0.000

•	 Male 49,03 0,80

•	 Female 49,17 1

2. Age group 98,2 1,80 0.000

•	 15 – 59 87,16 1,28

•	 ≥ 60 11,04 0,52

3. Education Level 98,2 1,80 0.000

•	 Senior high school and under 89,73 1,62

•	 Higher educatioan 8,47 0,18

4. Work type 98,2 1,80 0.000

•	 Governmental institution 95,28 1,72

•	 Privat sector 2,92 0,08

•	 Penyakit Metabolik No Yes

1. Hypertensi 98.2 1.8 0.000

•	 No 91.0 1.3

•	 Yes 7.2 0.5

2. Diabetes Mellitus 98.2 1.8 0.000

•	 No 96.3 1.6

•	 Yes 1.9 0.2

3.Stroke 98.2 1.8 0.000

•	 No 97.2 1.7

•	 Yes 1.0 0.1

Note: n sample  are 193,126,724,∗p < α (0.05); Confidence Interval (CI) 95%.
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Based on demographics, the highest heart disease 
rate is found women have a higher prevalence with 
1.00% where men have 0.80%. Age group <60 years 
old has 1.28% or higher than age group ≥ 60 years 
old with 0.53%, while senior high school and under 
score 1.62%  or higher than high education graduates 
with 0.18 and governmental institution have 1.72% or 
higher than respondents who work in private sector 
workers with 0.08%. Heart disease is more common 
in urban communities, female gender, age <60, not 
graduated from college, government employees. 
Based on table value of variable in the Equation, 
respectively show P value of wald test (Sig) < 0,05.  
Nagelkerke R Square value (Pseudo R-Square)  3%, 
hence demographic factors have 3% effect on heart 
disease incidence.

Analysis in three metabolic diseases suffered by 
respondents (n=193,126,724) showed 10.9% from 
total respondents who suffer illness like hypertension 
7.7%, but those who have heart disease 0.5%, diabetes 

mellitus 2.1% and those who have heart disease 0.2%, 
and stroke 1.1% and those who have heart disease 
0.1%, while respondents without these diseases 
metabolic were 89.1%. Highest metabolic disease 
to cause heart disease is hypertension with 0.5% 
followed by diabetes mellitus of 0.2% and the lowest 
is stroke with 0.1%. The percentage of heart disease 
is greater in respondents with hypertension, diabetes 
mellitus and stroke. The effect of metabolic disease 
factors on heart disease, according to the table value 
of Variables in The Equation, each of which shows 
the P value of the Wald test (Sig) < 0.05. The value 
of Nagelkerke R Square (Pseudo R-Square) is 6%, so 
that demographic factors have a 6% influence on the 
occurrence of heart disease.

Analysis result binary logistic regression to total 
respondents (n=193,126,724) among heart disease 
patients with the factors that influence both according 
to demographic factor group and metabolic deseases 
group, the result as follows :

Table 2. The results of binary logistic regression, between heart disease with the community 
characteristics and metabolic factors.

Predictors

Heart Disease

p-value
Exp (β) 

(Odd Ratio / OR)  

95% CI

Lower 
Bound

Upper 
Bound

Gender (female with male) 0.000 1,221 1,218 1,224

Age (ages ≥ 60 years old with 15-59 years) 0.000 3,353 3,345 3,361

Education (higher education with senior high school 
and under) 0.000 1,140 1,136 1,145

Workers type  (Governmental institution  with privat 
sector) 0.000 1,607 1,598 1,616

Betwen hypertension with  no hypertension 0.000 3.392 3.384 3.401

Betwen diabetes Mellitus:with No diabetes Mellitus 0.000 3,103 3.091 3.115

Betwen stroke with No stroke 0.000 2.044 2.033 2.054

Note: n sample  are 193,126,724,∗p < α (0.05); Confidence Interval (CI) 95%.
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Community characteristics factors according to 
gender, age, aducation, and work group that shows 
significant effects p < α (0.05) with  Confidence 
Interval (CI) 95%. Gender effect between female and 
male shows EXP β is 1.221 with  CI 95% (1.218-
1.224), so that female has heart disease risk 1.221 
time higher than male. Age factor effect between  ≥ 
60 years old with 15-59 years old shows the result 
of EXP β = 3.353 and CI 95% ( 3.345-3.361), so that 
≥ 60 years old are more at risk of heart disease 3.43 
fold higher than 15- 59 years old. Education factor 
between higher education with senior high school and 
under has EXP β =1.140 and CI 95% (1.136-1.145), so 
that the individuals with higher education have heart 
disease risk 1.14 fold higher than senior high school 
and under background. Workers factor between 
Governmental institution  and privat sector has EXP β 
= 1.607 and CI 95% (1.598-1.616), so that working in 
governmental institution have heart disease risk 1.61 
higher than private sector..

Analysis result binary logistic regression to 
metabolic patients show metabolic disease factor like 
hypertension, diabetes mellitus and stroke in table 
Variable in the equation indicates significant effect of 
wald test  result P value < 0.05, pada  CI 95% on heart 
disease. Result of Nagelkerke R Square value in table 
of Model Summary is 0.06 (6%), hence metabolic 
disease can explain its effect on heart disease of 6%. 
Effect of hypertensive individual to have heart disease 
shows Exp (β) = 3,392 and  CI 95% (3.384-3.401), 
and risk to have heart disease is 3.92 folds higher 
than non hypertensive. Effect of diabetes mellitus 
patients on heart disease has EXP β = 3.103 and CI 
of 95% (3.091-3.115), hence diabetes mellitus (DM) 
individuals risk 3.103 folds higher than non diabetes 
mellitus individuals to have heart disease. Effect of 
stroke individuals shows EXP β = 2.044 and CI 95% 
(2.033-2.054), hence have risk to have heart disease 
2.044 folds higher than non stroke individuals. 

Discussion 

Heart disease, in spite of its lethality and 
expensive, but heart disease is a type of disease that 
can be prevented by early detection and control of 
risk factors(6). Heart disease control in Indonesia is 
conducted in comprehensive (promotion, preventive, 
curative and rehabilitative), efficient, effective, 
integrated and sustainable way(1). Prevention of 
heart disease in the community can work well, if the 
community understands the guidelines for controlling 
heart disease well and applies them correctly(7).

In addition to community characteristics such 
as gender, age, education and occupation, several 
previous studies have explained that people who live in 
urban areas will have a 1.35 times higher risk of heart 
disease than those who live in rural areas.(14). Heart 
disease in urban communities is triggered by a lot of 
pollution, stress, unhealthy behavior, as happened in 
Nepal, India, which triggers heart disease(15), as well 
as the urban people’s diet which generally contains 
high fat, high protein, low carbohydrates and low 
fiber is also a risk trigger. heart disease(16).

Based on age and gender, the binary logistic 
statistic test indicated a significant effect on heart 
disease. Women are easier to have heart disease 
than men, and the age group > 45 years old is more 
accessible to have heart disease than those in the 
lower age group(5). According to age, morbidity and 
mortality rate due to heart disease increase, and 4 of 5 
patients with heart disease aged 65 years old or more 
were died(17). Overweight is found higher in those at 
40 years old age group, and this is the trigger for the 
high cases of heart disease in that group(15). Another 
factor states that heart disease is also significantly 
influenced by gender and duration of diabetes(10). 
Heart disease is more common in women(5).

The older you are, the more likely it is that rust 
will stick to the walls, and this is one of the early 
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blood flow disorders in the body that can trigger 
heart disease. Age 20 years old or above, both in 
men and women who live in American rural areas, 
show increased mortality due to heart disease, but the 
difference is found in another region (14).

Education and occupation are part of the 
demographic factors, which determine a person’s 
socioeconomic status. The higher a person’s 
education, the easier it will be to get a decent job 
and income, such as a government employee(11). 
The relationship between the type of work and heart 
disease shows that work as government employees 
and retired civil servants has a higher percentage 
of heart disease than other types of work. Higher 
income in urban society causes change in diet since 
in general they often consume fast food with high 
fat, high protein, low carbohydrate and low fiber. It 
causes urban society have obesity problem which 
lead to heart diseasWorking with the government 
generally earns decent income, if life behavior is not 
controlled and tends to follow modern behavior such 
as fast food habits that are high in fat, high in protein, 
low in carbohydrates and low in fiber. This is one of 
the reasons why many well-paid employees such as 
government employees are obese. Obesity is a risk 
factor for heart disease(16).

Good public knowledge of heart disease shows 
a significant relationship to heart disease prevention 
pencegahan(18). Those with low education generally 
work in the open and due to low knowledge, they 
also smoke more. Though smoking can trigger stroke 
and heart disease. Therefore, low education and low 
employment will be the dominant factors causing 
heart disease(19)(6)

Hypertension is a disease caused by persistently 
increased blood pressure above the normal limit 
exceeding a systolic blood pressure of less than 
140 mmHg and a diastolic blood pressure of less 
than 90 mmHg. The impact of high blood pressure 

continuously causes damage to the arterial vascular 
system and hardening occurs due to fatty deposits 
on the artery walls, thereby narrowing the lumen 
contained in blood vessels, this is what triggers heart 
and blood vessel disease(20).

Increased systemic blood pressure due to 
hypertension can increase resistance on blood pumping 
from left ventricle adding to heart workload (11) .It is 
in accordance with this research result proving that 
hypertension has significant effect on heart disease 
and also in accordance with other result(6). That 
hypertension constitutes one dominant factor on heart 
disease case. The high incidence of hypertension 
and inadequate knowledge about diet and physical 
activity among urban poor community cause they risk 
2-3 folds higher to have heart disease(3).

Diabetes mellitus (DM) in public is known as 
sweet urine and among practitioners it is known as 
“The Mother of Diseases”, a metabolic disease which 
lasts in chronic and progressive way characterized by 
increased blood sugar concentration which lead to 
more complicated and serious disease and stroke(21). 
If not treated well, diabetes mellitus will have serious 
effect to patient and his/her family like role change in 
family, psychological disturbance, economy problem, 
change in social habit, productivity and lifestyle(22).

Indonesia ranks fourth as country with most DM 
patients after United States, China, and India. DM in 
this research shows 3.1 times higher risk exposing 
heart disease. It is in accordance with the result of 
research that DM becomes one disease that can be 
causing factor for heart disease. DM patients who are 
not treated comprehensively will lead to be causing 
factor for heart disease(10)(23).

The metabolic disease of stroke shows as a 
dominant factor for heart disease. The proportion 
of stroke is more in those who have heart disease 
than those without heart disease(6). Stroke remains 
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be global health problem since it causes paralysis, 
permanent neurological damage, become heart disease 
causing factor and in some countries it ranks second 
as mortality cause after ischemic heart disease (24)(25).

In Indonesia, stroke case is 12,1 per 1000 (mil) and 
stroke case rate tend to increase along with increased 
age both in men and women. From South East Asian 
Medical Information Centre (SEAMIC) data, it 
is found that among ASEAN countries, Indonesia 
ranks highest for stroke patient rate compared 
with Philipines, Singapore, Brunei, Malaysia, and 
Thailand. (26)(27) 

Conclusion 

Heart disease constitutes non infective disease 
which causes highest mortality in Indonesia. Risk factor 
to affect heart disease is community characteristics   
factors (gender, education and employment) and 
metabolic diseases (hypertension, diabetes mellitus 
and stroke). Heart disease and blood vessel diseases 
in women are higher than in men, individuals at 
age ≥ 60 years old risk higher than adult, higher 
education graduate risk higher than lower education 
graduate, government employees risk higher than non 
governmental employees, hypertensive individual 
risk than non hypertensive, individuals with diabetes 
mellitus risk higher than non diabetes mellitus 
individuals and individuals with stroke risk higher 
than non stroke individuals.  Suggestions that can 
be conveyed are important for healthcare staff to 
socialize policy of Decree of the Minister of Health of 
the Republic of Indonesia, No.854/2009 about Heart 
and Arteries Diseases Control Guide in Indonesia 
so public is knowledgeable that heart disease is a 
preventable disease.
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