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Abstract

Heart failure is a significant cause of morbidity and mortality. The purpose of this study is to analyze
the factors related to the prevalence of heart disease in Indonesia, including the percentage of obesity;of
dailysmokers;and of people not getting enough physical activity and having a habit of eating fat-and
cholesterol-richfoods and fried foods> one time/day.The study used secondary data from the 2018 Indonesian
Basic Health Survey. Meanwhile, the researchersobtained samplesfrom all provinces. Bivariate data used a
scatter plot with SPSS 25 software. The results showed that the higher the percentage of obesity in a region,
the higher the prevalence of heart disease in that province; the higher the rate of daily smokers in a region,
the higher the prevalence ofheart disease in that province; the higher the percentage of the population with
less physical activity in an area, the higher the prevalence of heart disease in that province; and the higher
the percentage of peoplein the habit of eating fat- and cholesterol-rich foods and fried foods> one time/
dayin an area, the higher the prevalence of heart disease in that province. This study concluded that the
four independent analyzed variables hadan excellent relationship with the prevalence of heart disease in

Indonesia.
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Introduction

Heart failure is a significant cause of morbidity
and mortality, especially for the elderly. It affects and
kills many people!. According to the World Health
Organization (2020), heart disease causes 16% of total
world deaths. Since 2000, the disease caused the largest
increase in deaths, increasing from more than 2 million
to 8.9 million deaths in 20192. Currently, the incidence
of heart and blood vessel disease continues to grow from
year to year.In Indonesia, people with heart disease have
a prevalence of 1.5%—at least 15 out of 1000 people
or about 2,784,064 people. This figure shows that
individuals in Indonesia suffer from heart disease and
are at risk of lowering their health status’.
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Heart attacks occur suddenly without the patients
realizing it, so they are vulnerable to sudden death if not
treated properly. Risk factors for heart disease must be
aware of genetic factors (heredity) such as families with
premature coronary artery disease, age,and gender—
men over 45 years and women over 55 years and over or

menopausal women*.

Some of the causes of heart disease includebeing
overweight or obese. In particular, obesity is associated
with diabetes mellitus, coronary heart disease, some
cancers, and breathing problems while sleeping’. Obese
people need many blood vessels to supply nutrients
to body tissue, especially tofat tissue.Obesity causes
the heart to pump blood at a high frequency which
can cause the heart to work very hard. In the long run,
the heart experiences problems and can trigger heart
disease?®. The next cause is the pollution ofsmoking
habits. Novice smokers and experienced smokersare
prone to heart disease®. The lack of physical activity can
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cause low HDL and high LDL,sometimes followed by
an increase in glucose. As a result, the body and heart
become unhealthy*’. An unhealthy diet can increase the

risk of heart disease®.

The prevention of heart disease is to minimize
destructive lifestyles such as smoking, exercising lazily,
eating fewer vegetables and fruit, eating more meat,
having prolonged stress, and increasing blood sugar and
cholesterol levels. Besides, the most important thing
is to carefully monitor heart health and cardiovascular
conditions by consulting a cardiologist®. Based on this
background, this study aims to ecologically analyze the
factors associated with the prevalence of heart disease
in Indonesia.

Materials and Methods

Study Design

The authors designed the study with an ecological
approach. Ecological studies focused on comparisons
between groups (not individuals). The analyzed data
was aggregate data at a particular group or level,which,
in this study, was obtained from the provincial level.
Variables in the ecological analysis could be aggregate,

environmental, or global measurements *°.

Data Source

The study used secondary data from the 2018
Indonesian Basic Health Survey. The report was
officially issued by the Ministry of Health of the

Republic of Indonesia. The unit of analysis in this study

wasa province. The authors analyzed all provinces(34

regions) in Indonesia as the sample.
Data Analysis

The dependent variable in this study was the
prevalence of heart disease in Indonesia. Heart disease
was recorded based on the health history of all ages in
allprovinces in Indonesia. In addition to the dependent
variable, there werefour independent variables analyzed
in this study—the percentage of obesity, the percentage
of daily smokers, the percentage of the population
with less physical activity, and the percentage of
the populationhaving a habit of consuming fat- and
cholesterol-rich foods and fried foods> one time/day".

Bivariate data used a scatter.The study used a linear
suitability line as the basis for determining the trend of
the relationship between heart disease prevalence and
the independent variables. The study carried out the
analysis with SPSS 25 software.

Results and Discussion

Table 1 presents the prevalence of heart disease
and other variables analyzed in this study. The given
information shows that the lowest prevalence of heart
disease is 0.70%, while the highest prevalence is 2.20%.
Meanwhile, the range of prevalence or percentage of
other variables also looks relatively high. For example,
the percentage of the population who habitually
consumefat- and cholesterol-rich foods and fried foods>
one time/dayranges from 10.30% to 58.1%.

Table 1. Descriptive Statistics of Prevalence of Heart Disease and Related Variables by
Province in Indonesia, 2018

Percentage of Percentage of population who
.. Prevalence . . .
Descriptive of heart Percentage | Percentage of | the population have a habit of consuming fat-
Statistics . of obesity | daily smokers | with less physical | and cholesterol-rich foods and
disease .. . .
activity fried foods > one time/day
N 34 34 34 34 34
Mean 1.4382 21.7029 23.4941 34.8794 33.3265
Median 1.4500 21.0500 23.3500 33.9500 33.2000
Mode 1.30a 18.70a 22.10a 33.70 10.30a
Std. Deviation 0.34990 4.28008 2.60139 5.79199 11.15579
Range 1.50 19.90 9.30 22.60 48.10
Minimum 0.70 10.30 18.80 25.20 10.30
Maximum 2.20 30.20 28.10 47.80 58.40

Source: The 2018 Indonesian Basic Health Survey
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Figure 1. Scatter Plot of Percentage of Obesity and Prevalence of Heart Disease by Province in Indonesia,
2018

Source: The 2018 Indonesia Basic Health Survey

Figure 1 shows the distribution of heart disease
prevalence and obesity percentage according to
provinces in Indonesia. The figure shows that the two
variables show a positive relationship. The result means
that the higher the percentage of obesity in a province,

the higher the prevalence of heart disease.

Figure 2 shows the distribution of heart disease
prevalence and the percentage of daily smokers by
provinces in Indonesia. The scatter plot shows that the
two variables show a positive relationship. The results
mean that the higher the percentage of daily smokers in
a province, the higher the heart disease prevalence.
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Figure 2. Scatter Plot of Percentage of Daily Smokers and Prevalence of Heart Disease by Provincein
Indonesia, 2018
Source: The 2018 Indonesia Basic Health Survey
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Figure 3 shows the distribution of heart disease prevalence and the percentage of inadequate physical activity
by provinces in Indonesia. The result indicates that the two variables show a positive relationship. The analysis
result means that the higher the percentage of the population with less physical activity in a province, the higher the
prevalence of heart disease.
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Figure 3. Scatter Plot of Percentage of the population with less physical activity and Prevalence of Heart
Disease by Province in Indonesia, 2018
Source: The 2018 Indonesia Basic Health Survey

250
Marth Kalimartan
L
The Special Region o
. ; . L
200 Central Sulaw Si. Special Capital Regi Gorortalo
West Kalimartan -
Morth Sulawesi
Aceh I =il Ii Sumatera West Java Central Java
South Sulawesi
=0.91+0.02*
*  Riau lsland ‘/ s ¥ Eastlava © -
1.50 Earka-Befturme# - - .
v = =)

MNest Sulawesi

o ~ Banten
. [ ]
ran

Southeast Sulawe:

Bali South Kalimartan
Morth Sumatera ® - W a9
Rigkulu Central Kalimantan Lampung

- - &
/ ‘West Papua South Sumatera Morth Maluku
L L
RiaLl

Prevalence of heart disease

1.00 Papua West Musa Tenggara
- -
Jambi
East biuza Tenggara
-
A0
10.00 20.00 30.00 40.00 20.00 G0.00

Percentage of population who have a habit of consuming fat- and cholesterol-rich foods and fried
foods > =1x/day

Figure 4. Scatter Plot of Percentage of population who have a habit of consuming fat- and cholesterol-rich
foods and fried foods > one time/day and Prevalence of Heart Disease by the province in Indonesia, 2018

Source: The 2018 Indonesia Basic Health Survey
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Figure 4 shows the distribution of the prevalence
of heart disease and the percentage of the population
who habitually consume fat- and cholesterol-rich
foods and fried foods > one time/day by provinces in
Indonesia. Figure 4 shows that the two variables show
a positive relationship. The result means that the higher
the percentage of fat- and cholesterol-rich foods and
fried foods > one time/day in a province, the higher the
prevalence of heart disease.

The results of this study indicated that this study
is in line with several previous research. The studies
showed that obesity or overweight, smoking every day,
lack of physical activity,cholesterol-and fat-rich foods,
and fried foods increase the risk of heart!!~!8 Research
by Rinkuniene et al. (2009) informed that conventional
diabetes,
hypertension—increase chronic heart disease risk by
80% to 90%°.

factors—smoking, hyperlipidemia, and

All the factors mentioned above result from a poor
diet and lifestyle,resulting in the impairment of heart
function. If one of the characteristics is in a person, he is
at risk of developing heart disease.

It is evident from the research results using
secondary data from the 2018 Indonesian Basic Health
Survey that in Indonesia, the lowest prevalence of
heart disease is 0.70%, while the highest prevalence is
2.20%. The percentage of the population with a habit
of consuming fat- and cholesterol-rich foods and fried
foods > one time/day, a bad eating habit rangesfrom
10.30% to 58.1%. This figure shows that individuals
in Indonesia suffer from heart disease and are at risk of
lowering their health status.

A heart attack, also known as myocardial infarction,
is characterized by a build-up of plaque on the arteries’
walls. The situation is causing the artery walls to thicken
and lose their flexibility, so that blood flow is obstructed.
If allowed, this results in the death of heart tissue. One of
the diseases that can arise from a heart attack is a shock.
Shock occurs due to a lack of blood flow to body tissues,
so the supply of oxygen, gas, and nutrients is reduced.
The results in obstruction of the transport of metabolic

products, which threatens the survival of body tissues®.
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The research with this ecological analysis has
limitations. Research carried out using an ecological
analysis method has disadvantages in its use as a policy
basis because aggregated data at the regional level are
used. More research is needed at the personal level to
obtain more accurate information on intervention policy
decisions?*2!, Still, this study’s informationis useful for
the government in providing policy direction to reduce
heart disease prevalence in Indonesia??. The government
must encourage people to have a healthy lifestyle, do
adequate physical activity, not smoke, andreduce
cholesterol- and fat-rich food and fried foods to the safe
limit recommended by health workers.

Heart attacks are prone to causing sudden death if
not treated properly. The prevention of heart disease can
be done in a preventive and curative manner. Preventive
changes can be made by changing from a bad diet and
lifestyle to a healthy diet and lifestyle, such as avoiding
cholesterol-containing  foods,

quitting ~ smoking,

exercising diligently, consulting withcardiologists,
and following developments related to heart disease.
Curativeapproaches , one of which is by taking care after
the occurrence of heart disease in accordance with heart
disease management as regulated in Health services,are

directed at the treatment after the event of heart disease®.

The lifestyle changes, the treatment of heart disease,
including the need for cardiologists, the need for health
facilities, and the information systems regarding the
development of heart disease in the community, require
all parties’ participation. The prevention and control
of heart disease in the community urgently needs
support and cooperation among stakeholders, including
government, academia, society, and others,to improve
Indonesia’s health status.

Conclusion

Based on the research results, the authors concluded
that the four independent variables analyzed ecologically
have a positive relationship with the prevalence of heart
disease in Indonesia. The independent variables are the
percentage of obesity, the percentage of smokers every
day, the percentage of the population with less physical
activity, and the percentage of the people who habitually
consumefat- and cholesterol-rich foods and fried foods
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> one time/day.
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