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Abstract. Non-communicable diseases (NCDs) are the leading cause of death
and a major contributor to the burden of disease worldwide, including Indonesia.
The pattern of diseases in Indonesia has undergone become an epidemiological
transition over the last two dekade, mainly hypertension and diabetes. Modifiable
behaviours, such as tobacco use, physical inactivity, unhealthy diet and the harmful
use of alcohol, all increase the risk of NCDs. An important way to control NCDs
is to focus on reducing the risk factors related with these diseases. Objective: The
study aimed to analyze the relationship between NCDs and its related factors in
Yogyakarta. Research Design: This was descriptive analytic method with a cross-
sectional approach involving 415 patients with NCD’s enrolled in the Primary
Health Center (PHC) of Sleman district Yogyakarta. The sample were 100 patients
by using purposive sampling. Data were extracted from medical records of the
Primary Health Centers from January-December 2019. The analysis data used
the non-parametric Kendall Tautest. Result: The prevalence of NCD’s is high and
the type of diseases are Diabetes Mellitus 42%, Hypertension 38% and Heart
Failure 18%. The results of statistical tests showed that there was a relationship
between smoking (p= 0.021) and obesity (p= 0.036)with the incidence ofNCDs.
Conclusion:The incidenceofNCDs inSlemanYogyakarta is highwhere aswomen
above the age more than 40 years are in the highest risk. It is suggested that the
Sleman Primary Health Center to focus and improve the control and prevention
of NCDs by advocating, promoting, strengthening capacity and strengthening
surveillance.
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1 Introduction

Globally, non-communicable diseases (NCDs) become the number one cause of death
each year, namely cardiovascular disease. Cardiovascular disease is a disease caused by
impaired heart and blood vessel function, such as coronary heart disease, heart failure,
hypertension and stroke [1].

In theUnitedStates, the prevalence ofNCDs is 89%andhas long surpassed infectious
diseases as the leading cause of death [2]. India experiences an epidemiological transition
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that leads to an increase in the prevalence of NCDs as much as 73% causing death and
60% of the morbidity [3]. In Indonesia, the prevalence of NCDs is increases; as the
examples, cancer rose from 1.4% to 1.8%, stroke rose from 7% to 10.9%, chronic kidney
disease rose from2%to3.8%,; andbasedonblood sugar tests, diabetesmellitus increased
from 6.9% to 8.5%, and the results of blood pressure measurement, hypertension rose
from 25.8% to 34.1%. The highest prevalence of NCDs in Indonesia was in the DI
Yogyakarta Province [4].

Some of the impacts caused by NCDs are to cause the mortality of 41 million people
every year or equivalent to 71% of all global deaths (WHO, 2018). In China, it reached
86.6% of the total deaths from NCDs. If the trend of risk factors continues until 2030,
the total premature deaths from NCDs will increase from 3.11 million to 3.52 million
and almost 1 million deaths among people aged 30 to 70 years due to NCDs [5].

The emergence of non-communicable diseases is caused by a combination of unmod-
ifiable and modifiable risk factors. The risk factors that cannot be modified include age,
gender and genetics. Modifiable risk factors are factors that can be changed through
individual awareness and social intervention [6].

In the Special Region of Yogyakarta (DIY) the prevalence of hypertension reached
11.1% higher than the national figure. (8.8%). The prevalence of hypertension in DIY
ranks fourth as the province with the highest hypertension cases in Indonesia [4]. From
the results of the 2018 Health Center Integrated Disease Survey, hypertension occupies
the highest position among ten diseases that appear in DIY (Yogyakarta Health Office,
2018). Hypertension cases are the third highest NCDs cases in Sleman Regency with
138,702 (32.01%) cases [7].

The results of a preliminary study to the Sleman Health Center on March 26 - April
26, 2019 obtained data from July - December that NCDs patient visits decreased from 11
patient visits in July to 9 patients inDecember. Total NCDs patient visits were 415 people
from January 2018 to December 2018 (hypertension 167 people, diabetes mellitus 136
people, stroke 40 people, and heart failure 72 people).

To control NCDs, the government of Indonesia focuses on controlling risk fac-
tors with health promotion programs and the elderly posyandu (integrated health post)
program, Integrated Development Post (POSBINDU) of NCDs. The central govern-
ment designed the Healthy Living Community Movement (GERMAS) which focuses
on improving CERDIK behavior (regular health checks, get rid of smoking cigarettes,
exercising regularly, having a balanced diet, getting enough rest, and managing stress)
[1]. The general objective of this study is to analyse non-communicable diseases and
related factors in Sleman, Yogyakarta.

2 Result and Discussion

This type of research applied a descriptive analytic studywith a cross-sectional approach.
The research sampling technique used purposive sampling. The independent variables in
this studywere “age, gender, genetics, education, occupation, smoking, physical activity,
coffee consumption, diet, and obesity” while the dependent variable in this study was
“non-communicable diseases (NCDs), namely hypertension, diabetes mellitus, stroke,
and heart failure”.
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The population in this study were NCDs patients (hypertension, diabetes mellitus,
stroke, and heart failure) who enrolled the Sleman Primary Health Center of Yogyakarta
from January-December 2019 with a total population of 415 people.

The sampling technique in this study used purposive sampling. Determination of
the number of samples used the slovin formula, with a sample of 100 people meet-
ing the following inclusion criteria: NCDs patients (hypertension, diabetes mellitus,
stroke, and heart failure) at the Sleman Primary Health Center of Yogyakarta, NCDs
patients (hypertension, diabetes mellitus, stroke, and heart failure) who smoked, NCDs
patients (hypertension, diabetes mellitus, stroke, and heart failure) who were obese.
While the exclusion criteria were as follows: NCDs patients (hypertension, diabetes
mellitus, stroke, and heart failure) whose medical record data was incomplete.

The tool used for collecting data in this study was secondary data taken frommedical
record data and entered into the observation sheet according to the data to be studied. The
bivariate analysis used a non-parametric statistical test with the Kendall Tau correlation
test technique.

3 Result

3.1 Characteristics of Respondents

Based on Table 1, it shows that the age range of the most respondents is 47–50 years
as many as 40 people (40.0%), and the least is in the age range of 67–68 years as many
as 1 person. The majority of respondents are female respondents as many as 57 people
(57.0%), and male respondents are 43 people (43.0%). While the education range of
the most respondents is college (university) as many as 36 people (36.0%), elementary
school (SD) as many as 31 people (31.0%), and the least was junior high school as many
as 8 people (8.0%), and no school 9 people (9.0%). The characteristics of respondents
based on occupations in this study shows that the most respondents with labor jobs as
many as 39 people (39.0%), and the least respondents with self-employed jobs (11.0%).

The main type of NCDs are Diabetes Mellitus as many as 42 people (42.0%), hyper-
tension as many as 38 people (38.0%), Heart Failure as many as 18 people (18.0%), and
Stoke as many as 2 people (2.0%) (Table 2).

Most of the respondents are obese 36 people (36.5%) and an overweight of 30 people
(29.7%) (Table 3).

3.2 Statistical Results

Based on the results of the Kendall tau test to determine the relationship between obesity
and NCDs in Sleman Yogyakarta, a correlation value of 1,000 was obtained with a
significant p of 0.036 (p < 0.05), there is a relationship between obesity and NCDs in
Sleman Yogyakarta (Tables 4 and 5).

There is relationship between smoking and NCDs in Sleman Yogyakarta, a
correlation value of 1,000 was obtained with a significant p of 0.026 (Table 6).



168 Indriani and V. Fatmawati

Table 1. CHARACTERISTICS OF RESPONDENT

Characteristics Respondent F %

Ages

39 – 42 8 8,0

43 – 46 2 2,0

47 – 50 40 40,0

51 – 54 5 5,0

55 – 58 16 16,0

59 – 62 11 11,0

63 – 66 17 17,0

67 - 68 1 1,0

Gander

Male 43 43,0

Female 57 57,0

Education

No School 9 9,0

Primary School 31 31,0

Junior High School 8 8,0

Senior High School 16 16,0

University Graduated 36 36,0

Occupations

House Wives 19 19,0

Employee 39 39,0

Self-Employed 11 11,0

Civil Servant 31 31,0

Total 100 100

Table 2. PREVALENCE OF NCDS IN SLEMAN YOGYAKARTA 2019

NCDs F %

Hypertension 38 38,0

Diabetes mellitus 42 42,0

Stroke 2 2

Heart Failure 18 18,0

Total 100 100
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Table 3. PREVALENCE OF OBESITY IN SLEMAN, YOGYAKARTA

BMI F %

Normal 34 33,7

Overweight 30 29,7

Obesity 36 35,7

Total 100 100

Table 4. PREVALENCE SMOKING HABIT IN SLEMAN YOGYAKARTA

Smoking Habit F %

Yes 45 44,6

No 55 54,5

Total 100 100

Table 5. THE RELATIONSHIP BETWEEN OBESITY AND NCDS IN SLEMANYO-
GYAKARTA

BMI NCDs Correlation p-Value

Hypertension Diabetes
Mellitus

Stroke Heart
Failure

Total

F % F % F % F %

Normal 23 23,0 4 4,0 2 2,0 3 3,0 34 1,00 1,036

Overweight 4 4,0 19 19,0 0 0 7 7,0 30

Obesity 11 11,0 19 19,0 0 0 6 6,0 36

Total 38

Table 6. THE RELATIAONSHIP BETWEEN SMOKING HABIT AND NCDS IN SLEMAN
YOGYAKARTA

Smoking
habit

NCDs Correlation p-Value

Hypertension Diabetes
Mellitus

Stroke Heart
Failure

Total

F % F % F % F %

Yes 12 12,0 21 21,0 0 0 12 12,0 45 1,00 0,021

No 26 26,0 21 21,0 2 2,0 6 6,0 45

Total 38
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4 Discussion

4.1 Age

NCDs which are usually experienced by the elderly, are now mostly experienced by the
productive age group. The most common NCDs that attack the elderly are hypertension
and diabetes mellitus. In several studies, the proportion of cardiovascular disease is more
dominant in the elderly group [8].

However, in recent years, there has been an increasing trendwhere this deadly disease
has begun to spread and attack the productive age population group. As many as 39%
of heart patients in Indonesia are under 44 years old, for coronary heart cases, as much
as 27% occur in the age group under 35 years with 125 of them experienced in the age
group 25 years and under.

Diabetes mellitus tends to attack at the age of 46–65 years at most. This is because
at the age of over 40 years there is a decrease in the pancreatic beta cells in producing
insulin. In addition, there is a decrease in mitochondrial activity in muscle cells by 35%
by triggering an increase in fat levels which causes insulin resistance. Mortality cases
caused by NCDs occur entirely in people aged less than 60 years, as many as 29% in
developing countries [9].

4.2 Gender

In this study, women most experienced to have NCDs than man, where as 57 women
(57.0%) and 43 men (43.0%).

Research at the Haji Health Center, the incidence of hypertension is more common in
women.Gender is one of the factors that influence the incidence of hypertension.Women
will experience an increased risk of hypertension after menopause over 45 years.Women
who have not menopause are protected by the hormone estrogen which plays a role in
increasing levels of High Density Lipoprotein (HDL). Low HDL cholesterol levels and
high LDL cholesterol (Low Density Lipoprotein) affect the process of atherosclerosis
and lead to high blood pressure [10].

4.3 Education

The level of education is an illustration of how high the knowledge possessed. As well as
the abilities and skills possessed in accordance with the level of education they follow.
The higher the education is directly proportional to the knowledge possessed, especially
in preventive actions in the health sector and others[11]. In this study, the characteristics
of the most respondents were college (PT) as many as 36 people (36.0%) elementary
school (SD) as many as 31 people (31.0) and at least 8 people from junior high school
(8.0%), and did not finish school 9 people (9.0%).

Hypertension can occur due to a lack of public knowledge about the dangers and
how to cope with the disease. Health knowledge will affect behavior as a medium-
term outcome of health education. The risk of developing hypertension is higher at
low education. This is because people with low education will have less knowledge
about health and of course will have difficulty and be slow in receiving information,
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for example counseling about hypertension and the dangers of hypertension and its
prevention provided by officers so that it has an impact on healthy behavior / lifestyle
[12].

4.4 Occupation

The characteristics of respondents based on occupation shows that the most dominant
jobs were respondents with labor jobs as many as 39 people (39.0%) and the least
respondent occupations with private jobs as many as 11 people (11.0%).

The type of work affects the pattern of physical activity, in which the job that does
not rely on physical activity affects blood pressure; people who work involving physical
activity can be protected from hypertension. Long working hours can increase the risk
of hypertension in several ways. Shift workers have a higher prevalence of hypertension
than non-shift workers [13].

Characteristics of workers that affect hypertension include age, stress, body mass
index, gender, physical activity.Workers who are physically, mentally, economically and
socially healthy affect the health of families and communities. An effective occupational
health program focuses on primary prevention, by identifying and minimizing hazards.
The workplace is an ideal area and supporting infrastructure for the promotion of wider
public health, although the health of workers is influenced by other factors outside of
work [14].

4.5 Smoking Habits

The results of this study indicate that the respondentswho have smoking habit is 45
respondents (44.6%). Tobacco use is a serious public health problem in the Southeast
Asia Region in which tobacco use and smokeless forms of tobacco are prevalent. The
region has nearly a quarter of the global population and about a quarter of all smokers in
the world. Smoking among men is high in this region and women usually chew tobacco
[15].

Smoking is a risk factor for high blood pressure. Acute effects caused by smoking
include increasing heart rate and blood pressure with increased levels of the hormones
epinephrine and norepinephrine due to activation of the sympathetic nervous system.
Many studies also say that the long-term effect of smoking is an increase in blood pres-
sure due to an increase in inflammatory substances, endothelial dysfunction, plaque
formation, and vascular damage. Adaptation of the biochemical or hemodynamic mech-
anisms and effects of chronic smoking, such as the chronic effect of continue on vascular
smooth muscle, or the sympathetic stress effect of nicotine is thought to cause low blood
pressure in smokers [16].

This research found that there is a relationship between smoking habits and NCDs.
Smoking habits can affect the thickness of the plasma walls of blood vessels and can
cause cardiovascular complications. Smoking habits are associated with an increased
prevalence of metabolic syndrome and an increase in body mass index (BMI) [19].

Health effects arising fromsmokingbehavior in teenagers such as highbloodpressure
and heart work disorders caused by the influence of chemicals such as tar, nicotine, and
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carbon monoxide can damage the lining of the artery walls so that the arteries are
susceptible to plaque build-up. Nicotine in tobacco also makes the heart work harder
because it temporarily constricts bloodvessels and increases heart rate andbloodpressure
[20].

4.6 Obesity

Obesity is an increase in body weight beyond the limits of skeletal and physical needs
as a result of excessive fat accumulation in the body. Obesity is one of the causes of the
emergence of non-communicable diseases such as type 2 diabetesmellitus, hypertension,
respiratory disorders, stroke, sleep apnea syndrome,metabolic syndrome disorders, bone
disorders, joint disorders, and social psychological problems [17]. The results of this
study indicate the characteristics of respondents based on BMI, the respondents who are
obese as many as 36 people (36.5%)and those classified as overweight as many as 30
people (29.7%).

Obesity can cause hypertension from various mechanisms, namely directly or indi-
rectly. Obesity can directly lead to increased cardiac output. This is because the greater
the body mass, the greater the amount of blood circulating, and it causes the cardiac out-
put to increase.While indirectly, obesity occurs through stimulation of the activity of the
sympathetic nervous system and the Renin Angiotensin Aldosteron System (RAAS) by
mediators such as cytokines, hormones and adipokines. Aldosterone hormone is one that
is closely related towater and sodium retentionwhich can increase blood volume.Hyper-
tension associated with obesity is generally characterized by plasma volume expansion
and increased cardiac output, hyperinsulinemia and insulin resistance, increased sym-
pathetic nervous system activity, sodium retention and dysregulation of self regulating
hormones [18].

In this study, there is a relationship between obesity and NCDs. People who is obese
has a 2.2 times greater risk of developing non-communicable diseases compared to
people who have a normal BMI(21). Someone who is obese has 4.529 times the risk of
developing type 2 diabetes mellitus compared to people who have a normal BMI [5].
shows that some of the research respondents are at high risk of developing cardiovascular
disease. This condition can be caused by research data stating that those included in the
category of central obesity are respondents with an average abdominal circumference of
85.40 cm and are said to be overweight if the average BMI status is 27.70 kg/m2 [21].

5 Discussion

The prevalence of Non-Communicable Diseases (NCDs) in Yogyakarta is high and the
main type of diseases are Diabetes Mellitus 42%, Hypertension 38% and Heart Failure
18%.The results of statistical tests showed that there is a relationship between smoking (p
= 0.021) and obesity (p= 0.036) andNCDs. It is suggested the control and prevention of
NCDs by advocating, promoting, strengthening capacity and strengthening surveillance.
To lessen the impact of NCDs on individuals and society, a comprehensive approach is
needed requiring all sectors, including health, finance, transport, education, agriculture,
planning and others, to collaborate to reduce the risks associated with NCDs, and to
promote interventions to prevent and control them.
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