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Purpose: Indonesia is facing an increasing occurrence of non-communicable diseases (NCDs) every year. We assessed the modifi-
able, non-modifiable, and physiological risk factors of NCDs among the Indonesian population.
Methods: Secondary data was analyzed from the 2018 Indonesian basic health research (RISKESDAS). The national survey included 
participants aged 15–54 years and obtained 514,351 responses. Linear systematic two-stage sampling was conducted by RISKESDAS. 
Furthermore, chi-square and binary logistic regression were utilized to explore the determinant of NCDs with a significance level of 95%.
Results: We found that almost 10% respondents in Indonesia had NCDs. We observed that depression has a higher odd (aOR: 2.343; 
95% CI: 2.235–2.456) contributed to NCDs and followed other factors such as no education (aOR: 1.049; 95% CI: 1.007–1.092), 
passive smoking (aOR: 0.910; 95% CI: 0.878–0.942), fatty food (aOR: 1.050; 95% CI: 1.029–1.073), burnt food (aOR: 1.033; 95% CI: 
1.005–1.062), food with preservatives (aOR: 1.038; 95% CI: 1.002–1.075), seasoned food (aOR: 1.057; 95% CI: 1.030–1.084), soft 
drinks (aOR: 1.112; 95% CI: 1.057–1.169), living in an urban area (aOR: 1.143; 95% CI: 1.119–1.168), living in central Indonesia 
(1.243; 95% CI: 1.187–1.302), being female (aOR: 1.235; 95% CI: 1.177–1.25), and obese (aOR: 1.787; 95% CI: 1.686–1.893). 
Conversely, people in Indonesia who undertook vigorous activity (aOR: 0.892; 95% CI: 0.864–0.921), had employment (aOR: 0.814; 
95% CI: 0.796–0.834), had access to improved sources of drinking water (aOR: 0.910; 95% CI: 0.878–0.942), and were aged 35–44 
years (aOR: 0.457; 95% CI: 0.446–0.467) were less likely to develop NCDs.
Conclusion: Modifiable, non-modifiable, and physiological risk factors have a significant influence on NCDs in Indonesia. This 
finding can be valuable information for Indonesian Government to arrange a cross-collaboration between government, healthcare 
workers, and society through advocacy, partnership, health promotion, early detection, and management of NCDs.
Keywords: non-communicable diseases, NCDs, Indonesia, RISKESDAS

Introduction
Non-communicable diseases (NCDs) are one of the biggest health challenges in the 21st century1 and have become 
a global concern in both developing and developed countries.2 NCDs are responsible for 41 million of 57 million deaths 
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(71%) and consist of cardiovascular disease (44%), cancer (9%), chronic respiratory diseases (9%), diabetes (4%), and 
75% of premature deaths (death at the age of 30–69 years) in the world.3 Data in Indonesia states that NCDs were the 
main cause of death in 2016. NCDs are responsible for 73% of deaths in Indonesia and the proportions are: cardiovas-
cular disease (35%), cancer (12%), chronic respiratory diseases (6%), diabetes (6%), and the risk of premature death is 
more than 20%.1 This indicates that the incidence of NCDs should be a concern.

Indonesia is experiencing rapid technological development, environmental changes, and lifestyle shifts from a traditional 
to modern living. These developments and shifts have changed the pattern of disease in society, which is now dominated by 
NCDs.4 Changes in disease trends are also followed by shifts in disease patterns. Previously, NCDs were more commonly 
found among older people. Currently, the prevalence of disease is increasing among the 10–14-year-old age group, and the 
most common diseases are stroke, cardiovascular disease, and diabetes.5 If the trend of NCDs in children is not controlled, 
the government’s efforts to produce a healthy generation will be difficult to achieve, especially given that by 2030–2040, 
Indonesia is expected to face a demographic bonus where the productive age dominates the population.6 Thus, prevention 
plays an important role in reducing the risk of NCDs.

Most NCDs are caused by preventable and modifiable factors.7 The World Health Organization (WHO) made a target 
to reduce NCDs by controlling behavioral risk factors (consumption of alcohol, tobacco, salt, and physical activity) and 
metabolic risk factors (obesity and blood pressure).8 Meanwhile, the Indonesian government program to reduce the 
consumption of salt, sugar, fat, alcohol, and tobacco, increasing physical activity, and getting enough rest which were 
covered in the National Action Plan on NCDs control.9 Based on global and national policy, one of the important 
components in preventing NCDs is the control of modifiable and physiological risk factors.

The previous study mentioned that predictive, preventive, and personalized medicine (PPPM) can be a solution for 
NCDs.10 PPPM, a novel integrative concept in healthcare, allows for the prediction of a person’s propensity for a disease 
before it manifests, the provision of focused preventative interventions, and the development of individualized treatment 
algorithms for NCD patients.11 To stand the predictive of NCDs, we need the prognosis of treatment algorithm and 
efficiency, early diagnosis, risk assessment, and innovative screening. While, the preventive starts from improve the 
public health educational, targeted prevention of potential complication, and effective treatment management. 
Additionally, treatment algorithm tailored to the individual, personalized therapy monitoring and prognosis, and 
personalized patient profiling are needed to personalized medical care.10

One solution for NCD prevention is to control risk factors. Previous research has stated that the risk factors for NCDs 
are behavioral, metabolic, and socio-demographic.2,12–16 Unfortunately, these previous studies were only conducted at 
the city level,13,14 only involved adolescent respondents,16 and only examined DM as NCDs.12 The modernization of 
food in the Indonesian diet, such as the introduction of instant food and energy drinks,17 has not been studied. This study 
aimed to analyze the modifiable, non-modifiable, and physiological risk factors of NCDs in Indonesia. Researchers 
examined the risk factors for NCDs in the 15–54-year age group, used national data, examined risk factors that had not 
been studied in previous studies, and adopted the framework of the National Action Plan of Prevention and Handling of 
NCDs, Ministry of Health of the Republic of Indonesia.9 Information on the prevalence and risk factors of NCDs 
nationally can assist the Indonesian government in predicting and designing multisectoral policies so that NCDs risk 
factors can be controlled and the number of sufferers is reduced.

Materials and Methods
Study Design
A cross-sectional study was designed using secondary data from the 2018 Indonesian Basic Health Research 
(RISKESDAS) that was nationally conducted by the National Institute of Health Research and Development, Ministry 
of Health of the Republic of Indonesia. The 2018 RISKESDAS is integrated with The National Socio-Economic Survey 
(Susenas) and was conducted by Statistics Indonesia (BPS) in March 2018, in 34 provinces.18
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Data Sources & Samples
Samples were taken from the 2018 RISKESDAS, which consisted of 30,000 census blocks (CBs) in urban and rural areas 
of Susenas with 300,000 household responses.18 The total survey included 565,592 individual observations obtained by 
linear systematics with two-stage sampling. The sampling was done in two stages: 1) Implicit stratification of all CBs 
from the 2010 population census based on welfare strata. Twenty-five percent of the total CBs were then systematically 
determined with the probability proportional to size (PPS) method to get 30,000 CBs. 2) A total of 10 households were 
chosen based on the highest level of education of the head of household to maintain the representativeness of the value 
diversity of household characteristics.18

RISKESDAS in determining the instrument components refers to the Sustainable Development Goals, National Mid- 
Term Development Plan, Strategic Plan, Minimum Service Standards, Community Health Development Index, Healthy 
Indonesia Program – Family Approach, and the Healthy Living Community Movement developed by the Government of 
Indonesia. The primary health indicators measured in RISKESDAS 2018 include morbidity (Non-Communicable 
Diseases and Infectious Diseases), disability, injury, environmental health (hygienic, sanitation, latrines, water and 
housing), knowledge and attitudes towards HIV, health behaviour (seeking treatment, tobacco use, drinking alcohol, 
physical activity, risky food consumption behaviour), various aspects of health services (access and health coverage) and 
nutritional status, as well as dental and oral health status. Then the questionnaire was tested for validity by RISKESDAS 
before being used.19

We included respondents aged 15–54 years and excluded missing responses from this study. Furthermore, the 
proportion of each region was calculated by weighting the observation based on the number of provinces in Indonesia. 
Out of 565,592 individual observations, approximately 51,241 observations were excluded from this study due to missing 
values for one or more variables. Finally, a total of 514,351 (245,234 males and 269,117 females) were recorded in this 
study.

Variables
In this study, we adopted and modified the framework of NCDs risk factors from the National Action Plan of Prevention 
and Handling of NCDs, Ministry of Health of the Republic of Indonesia.9 The framework consisted of modifiable risk 
factors (behavioral and environmental), non-modifiable risk factors, and physiological risk factors (Figure 1). 
Furthermore, we constructed independent variables consisting of: behavioral – modifiable risk factors (education level, 
smoking, level of activity, and the consumption of sweet food, fatty or fried food, burnt food, food containing 

Figure 1 Framework of modifiable, non-modifiable, and physiological risk factors.
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preservatives, seasoned food, instant food, soft drinks, and energy drinks); environmental—modifiable risk factors 
(working status, residence, regional, time spent at a health facility, source of drinking water, and depression); non- 
modifiable risk factors (age and gender); and physiological risk factors (body mass index).

Behavioral – modifiable risk factors: Level of education was categorized into high education, secondary education, 
primary education, and no education.20 Smoking was organized into no, passive smoker, and active smoker. Level of 
activity was categorized into gentle, moderate, and vigorous.21 The consumption of sweet food, fatty or fried food, burnt 
food, food containing preservatives, seasoned food, instant food, soft drinks, and energy drinks were classified into < 3 
times/week and ≥ 3 times/week.22

Environmental – modifiable risk factors: Working status and residence were classified into yes/no and rural/urban respec-
tively. Regional areas were classified based on time differences in Indonesia, namely Eastern Indonesia, Central Indonesia, and 
Western Indonesia.23 Time spent to health facility was organized into fast (≤ 8 minutes) and slow (> 8 minutes).24 Source of 
drinking water was classified into bottled water, improved (refill water, tap water, retail/purchase tap water, drill/pump well, 
protected dug well, and protected spring), and not improved (unprotected dug wells, unprotected springs, rainwater storage, and 
surface water (rivers/ lakes/ irrigation)). We introduced the bottled water category because the prevalence of bottled water usage 
has increased in Indonesia.25 Additionally, depression was categorized into no and yes based on questionnaire developed by 
RISKESDAS with mean as the cut of point.

Non-modifiable risk factors: We classified age into four categories (15–24 years, 25–34 years, 35–44 years, and 45–54 
years).26 Gender was classified into male and female categories.

Physiological risk factors: Body mass index (BMI) was classified into underweight (under 18.5 kg/m^2), normal 
(greater than or equal to 18.5 to 24.9 kg/m^2), overweight (greater than or equal to 25 to 29.9 kg/m^2), and obese 
(greater than or equal to 30 kg/m^2).27

The dependent variable in this study was NCDs. It was composed of seven diseases: stroke, cardiovascular disease, 
diabetes mellitus, cancer, hypertension, renal disease, and asthma. All the NCDs were declared and diagnosed by medical 
doctor and recorded in patient’s medical records. The seven selected diseases were identified as the most common 
diseases in Indonesia.28 If the respondents had one or more of the seven diseases, the variables of NCDs were categorized 
as NCDs and organized into yes and no.

Data Analysis
This study was written using the strengthening the reporting of observational studies in epidemiology (STROBE) 
statement as a guideline, and all of the methodologies were carried out to conform to the appropriate standards and 
regulations.29 STATA version 16.1 was used to carry out the data analysis. We used univariate analysis to present the 
weighted percentages of independent and dependent variables. We also used the chi-square test to investigate the 
association between each variable. The factors associated with NCDs in Indonesia were examined using binary logistic 
regression. The adjusted odds ratio (aOR) was presented in the study, along with a 95% confidence interval (CI) and 
a p-value of 0.05. Since the nationwide survey was used, we performed STATA’s “svy” survey commands to account for 
clustering effects, and sample weight due to multi-stage cluster random sampling was used in the data collection.

Ethical Consideration
Ethical considerations were considered and approved by the Health Research Ethics Committee and the National Institute 
of Health Research and Development in accordance with the Helsinki Declaration30 with number LB.02.01/2/KE.024/ 
2018. We have received an approval to use the data with number IR.03.01/4/5388/2021 from the National Institute of 
Health Research and Development, Ministry of Health of the Republic of Indonesia. Written informed consent for each 
individual was obtained by the 2018 Indonesian Basic Health Research.

Results
National survey data representing Indonesia are presented in this study. We presented risk factors of NCDs into 
behavioral – modifiable risk factors, environmental – modifiable risk factors, non-modifiable risk factors, and physio-
logical risk factors.
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Behavioral – Modifiable Risk Factors
In a total of 514,351 respondents, it was found that almost half had a primary level of education. The majority of the 
respondents were found to be non-smokers (62.6%) and more than 50% of the activity level results were in the moderate 
category. The results for consuming food and beverages revealed that burnt food (86.17%), food with preservatives 
(89.14%), instant food (71.06), soft drinks (94.27%), and energy drinks (95.70%) were consumed ≤ 3 times per week. 
Additionally, sweet food (60.31%), fatty or fried food (64.57%), and seasoned food (84.69%) were consumed ≥ 3 times 
per week (Table 1).

Table 1 Respondents’ Characteristic, Demographic, and Distribution 
of Non-Communicable Diseases (n = 514,351)

Variables n Weighted (%)

Behavioural – modifiable risk factors

Level of education

High 53,950 9.90

Secondary 162,268 33.74

Primary 239,099 46.32

No 59,034 10.04

Smoking

No 334,782 62.6

Passive 38,523 8.19

Active 141,046 29.21

Level of activity

Gentle 60,334 13.12

Moderate 287,961 57.23

Vigorous 166,056 29.65

Sweet food

< 3 times/week 209,556 39.69

≥ 3 times/week 304,795 60.31

Fatty/fried food

< 3 times/week 211,396 35.43

≥ 3 times/week 302,955 64.57

Burnt food

< 3 times/week 429,879 86.17

≥ 3 times/week 84,472 13.83

Preservatives food

< 3 times/week 464,675 89.14

≥ 3 times/week 49,676 10.86

(Continued)
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Table 1 (Continued). 

Variables n Weighted (%)

Seasoning food

< 3 times/week 95,953 15.31

≥ 3 times/week 418,398 84.69

Instant food

< 3 times/week 370,737 71.06

≥ 3 times/week 143,614 28.94

Soft drink

< 3 times/week 485,318 94.27

≥ 3 times/week 29,033 5.73

Energy drink

< 3 times/week 490,913 95.70

≥ 3 times/week 23,438 4.30

Environmental – modifiable risk factors

Working status

No 135,017 26.84

Yes 379,334 73.15

Residence

Rural 276,243 42.09

Urban 238,108 57.91

Regional

Eastern Indonesia 30,480 2.36

Central Indonesia 163,619 18.46

Western Indonesia 320,252 79.17

Time spent to health facility

Fast 38,586 7.45

Slow 475,765 92.55

Source of drinking water

Bottled water 38,997 11.65

Improved 403,651 78.71

Not improved 71,703 9.64

Depression

No 501,915 97.57

Yes 12,436 2.43

(Continued)
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Table 1 (Continued). 

Variables n Weighted (%)

Non-modifiable risk factors

Age

45–54 years 119,053 20.68

35–44 years 141,121 25.29

25–34 years 123,200 26.59

15–24 years 130,977 27.43

Gender

Male 245,234 50.10

Female 269,117 49.89

Physiological risk factor

Body mass index

Underweight 28,648 5.93

Normal 263,643 51.39

Overweight 111,436 21.1

Obese 110,624 21.57

Non-communicable diseases

Stroke

No 512,147 99.59

Yes 2204 0.41

Cardiovascular

No 507,739 98.75

Yes 6612 1.25

Diabetes Mellitus

No 508,051 98.84

Yes 6300 1.16

Cancer

No 513,249 99.81

Yes 1102 0.19

Hypertension

No 487,996 95.19

Yes 26,355 4.81

(Continued)
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Environment – Modifiable Risk Factors
We found that the majority (73.15%) are employed, and more than half of the total respondents live in urban areas. The 
survey showed that the majority of participants are from Western Indonesia (79.17%). The majority of time spent at 
health facilities was categorized as slow (92.55%), the majority of drinking water sources were categorized as improved 
and 11.65% consume bottled water. Additionally, the majority of respondents were found to be not depressed (Table 1).

Non-Modifiable Risk Factors
From the survey, the age range of 15–54 years was evenly distributed (>20%). As many as 50.1% are male and the rest 
are female (Table 1).

Physiological Risk Factors
A total of 51.39% of the total survey respondents had a normal Body Mass Index (BMI) (Table 1).

From the NCD data in Table 1, it is known that the prevalence of stroke is 0.41%, cardiovascular disease (1.25%), 
diabetes mellitus (1.16%), cancer (0.19%), hypertension (4.81%), renal disease (0.30%), asthma (2.34%), and had 
NCDs (9.51%).

The results of the bivariate analysis regarding the determinants of non-communicable diseases in Indonesia are 
presented in Table 2. It is known that age, gender, education level, working status, residence, regional, time spent at 
a health facility, water, smoking, level of activity, BMI, depression, and the consumption of sweet food, fatty or fried 
food, food containing preservatives, instant food, soft drinks, and energy drinks have a correlation with NCDs in 
Indonesia (p < 0.05). Additionally, burnt food and seasoned food have no significant correlation with NCDs in 
Indonesia (p > 0.05).

The results of the logistic regression analysis are presented in Table 3. From behavior-modifiable risk factors, we 
found that respondents with no education were 1.049 times more likely to have NCDs rather than those with a higher 
education (p = 0.020; aOR: 1.049; 95% CI: 1.007–1.092). Passive smokers are 1.185 times more likely to have NCDs 
compared with smokers (p < 0.001; aOR: 0.910; 95% CI: 0.878–0.942). Respondents with moderate levels of activity are 
0.892 times less likely to have NCDs than those who do a gentle level of activity (p < 0.001; aOR: 0.892; 95% CI: 0.864– 
0.921). In food and beverage consumption, we found that respondents who consume fatty or fried food (p < 0.001, aOR: 
1.050; 95% CI: 1.029–1.073), burnt food (p = 0.020, aOR: 1.033; 95% CI: 1.005–1.062), food containing preservatives 
(p = 0.034, aOR: 1.038; 95% CI: 1.002–1.075); seasoned food (p < 0.001, aOR: 1.057; 95% CI: 1.030–1.084); and soft 
drinks (p < 0.001, aOR: 1.112; 95% CI: 1.057–1.169) for ≥ 3 times per week are more likely to have NCDs compared 
with the group who consumed these foods and drinks ≤ 3 times per week.

Table 1 (Continued). 

Variables n Weighted (%)

Renal disease

No 512,797 99.70

Yes 1554 0.30

Asthma

No 502,619 97.66

Yes 11,732 2.34

Non-communicable diseases

No 465,455 90.49

Yes 48,896 9.51
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Table 2 Bivariate Analysis of Determinants of Non-Communicable Diseases in Indonesia

Variables Non-Communicable Diseases X2

No Yes

n (Weighted %) n (Weighted %)

Behavioural – modifiable risk factors

Level of education

High 48,263 (89.85) 5,687 (10.15) < 0.001

Secondary 148,375 (91.83) 13,893 (8.17)

Primary 217,224 (91.04) 21,875 (8.96)

No 51,593 (87.11) 7441 (12.89)

Smoking

No 299,178 (89.60) 35,604 (10.40) < 0.001

Passive 34,868 (90.70) 3655 (9.30)

Active 131,409 (93.39) 9637 (6.61)

Level of activity

Gentle 54,759 (91.40) 5575 (8.60) < 0.001

Moderate 257,675 (89.76) 30,286 (10.24)

Vigorous 153,021 (92.52) 13,035 (7.48)

Sweet food

< 3 times/week 187,631 (89.70) 21,925 (10.30) < 0.001

≥ 3 times/week 277,824 (91.51) 26,971 (8.49)

Fatty/fried food

< 3 times/week 191,607 (9076) 19,789 (9.24) 0.003

≥ 3 times/week 273,848 (90.82) 29,107 (9.18)

Burnt food

< 3 times/week 389,003 (90.71) 40,876 (9.29) 0.896

≥ 3 times/week 76,452 (91.34) 8020 (8.66)

Preservatives food

< 3 times/week 420,118 (90.69) 44,557 (9.31) < 0.001

≥ 3 times/week 45,337 (91.69) 4339 (8.31)

Seasoning food

< 3 times/week 86,927 (90.91) 9026 (9.09) 0.243

≥ 3 times/week 378,528 (90.77) 39,870 (9.23)

(Continued)
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Table 2 (Continued). 

Variables Non-Communicable Diseases X2

No Yes

n (Weighted %) n (Weighted %)

Instant food

< 3 times/week 333,414 (90.24) 37,323 (9.76) < 0.001

≥ 3 times/week 132,041 (92.16) 11,573 (7.84)

Soft drink

< 3 times/week 438,634 (90.67) 46,684 (9.33) < 0.001

≥ 3 times/week 26,821 (92.80) 2212 (7.20)

Energy drink

< 3 times/week 443,641 (90.67) 47,272 (9.33) < 0.001

≥ 3 times/week 21,814 (93.65) 1624 (6.35)

Environmental – modifiable risk factors

Working status

No 119,124 (88.22) 15,893 (11.78) < 0.001

Yes 346,331 (91.74) 33,003 (8.26)

Residence

Rural 252,267 (91.89) 23,976 (8.11) < 0.001

Urban 213,188 (90) 24,920 (10)

Regional

Eastern Indonesia 28,007 (92.13) 2473 (7.87) < 0.001

Central Indonesia 147,021 (90.32) 16,598 (9.68)

Western Indonesia 290,427 (90.87) 29,825 (9.13)

Time spent to health facility

Fast 34,525 (90.11) 4061 (9.89) < 0.001

Slow 430,930 (90.85) 44,835 (9.15)

Source of drinking water

Bottled water 34,539 (89.37) 4458 (10.63) < 0.001

Improved 365,106 (90.83) 38,545 (9.17)

Not improved 65,810 (92.21) 5893 (7.79)

Depression

No 455,604 (91.08) 46,311 (8.92) < 0.001

Yes 9851 (79.45) 2585 (20.55)

(Continued)
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Table 2 (Continued). 

Variables Non-Communicable Diseases X2

No Yes

n (Weighted %) n (Weighted %)

Non-modifiable risk factors

Age

45–54 years 95,835 (80.11) 23,218 (19.89) < 0.001

35–44 years 126,744 (89.72) 14,377 (10.28)

25–34 years 116,528 (94.49) 6672 (5.51)

15–24 years 126,348 (96.26) 4629 (3.74)

Gender

Male 227,866 (93.12) 17,368 (6.88) < 0.001

Female 237,589 (88.46) 31,528 (11.54)

Physiological risk factor

Body mass index

Underweight 27,149 (95.09) 1499 (4.91) < 0.001

Normal 246,603 (93.77) 17,040 (6.23)

Overweight 98,826 (88.95) 12,610 (11.05)

Obese 92,877 (84.33) 17,747 (15.67)

Table 3 Binary Regression Analysis of Determinants of Non- 
Communicable Diseases in Indonesia

Variable aOR (95% CI) p

Behaviour - modifiable risk factors

Level of education

High Ref.

Secondary 0.951 (0.919–0.984) 0.005

Primary 0.991 (0.958–1.025) 0.604

No 1.049 (1.007–1.092) 0.020

Smoking

No Ref.

Passive 1.185 (1.136–1.236) < 0.001

Active 0.849 (0.820–0.878) < 0.001

(Continued)
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Table 3 (Continued). 

Variable aOR (95% CI) p

Level of activity

Gentle Ref.

Moderate 0.892 (0.864–0.921) < 0.001

Vigorous 0.775 (0.748–0.803) < 0.001

Sweet food

< 3 times/week Ref.

≥ 3 times/week 0.981 (0.960–1.003) 0.105

Fatty/fried food

< 3 times/week Ref.

≥ 3 times/week 1.050 (1.029–1.073) < 0.001

Burnt food

< 3 times/week Ref.

≥ 3 times/week 1.033 (1.005–1.062) 0.020

Preservatives food

< 3 times/week Ref.

≥ 3 times/week 1.038 (1.002–1.075) 0.034

Seasoning food

< 3 times/week Ref.

≥ 3 times/week 1.057 (1.030–1.084) < 0.001

Instant food

< 3 times/week Ref.

≥ 3 times/week 0.996 (0.973–1.020) 0.754

Soft drink

< 3 times/week Ref.

≥ 3 times/week 1.112 (1.057–1.169) < 0.001

Energy drink

< 3 times/week Ref.

≥ 3 times/week 0.973 (0.918–1.031) 0.357

Environmental - modifiable risk factors

Working status

No Ref.

Yes 0.814 (0.796–0.834) < 0.001

(Continued)
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Table 3 (Continued). 

Variable aOR (95% CI) p

Residence

Rural Ref.

Urban 1.143 (1.119–1.168) < 0.001

Regional

Eastern Indonesia Ref.

Central Indonesia 1.243 (1.187–1.302) < 0.001

Western Indonesia 1.057 (1.010–1.106) 0.016

Time spent to health facility

Fast Ref.

Slow 0.981 (0.946–1.017) 0.306

Source of drinking water

Bottled water Ref.

Improved 0.910 (0.878–0.942) < 0.001

Not improved 0.863 (0.824–0.903) < 0.001

Depression

No Ref.

Yes 2.343 (2.235–2.456) < 0.001

Non-modifiable risk factors

Age

45–54 years Ref.

35–44 years 0.457 (0.446–0.467) < 0.001

25–34 years 0.236 (0.229–0.243) < 0.001

15–24 years 0.165 (0.159–0.171) < 0.001

Gender

Male Ref.

Female 1.235 (1.177–1.25) < 0.001

Physiological risk factor

Body mass index

Underweight Ref.

Normal 0.962 (0.909–1.017) 0.175

Overweight 1.255 (1.183–1.330) < 0.001

Obese 1.787 (1.686–1.893) < 0.001
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Environmental – modifiable risk factors show that the respondents who have a working status are 0.814 times less 
likely to have NCDs than people who did not have working status (p < 0.001; aOR: 0.814; 95% CI: 0.796–0.834). People 
from urban areas were 1.143 times more likely to have NCDs compared with respondents who live in rural areas (p < 
0.001; aOR: 1.143; 95% CI: 1.119–1.168). Regional disparities in Indonesia show that people from Central Indonesia are 
1.243 times more likely to contract NCDs compared with Eastern Indonesia (p < 0.001; aOR: 1.243; 95% CI: 1.187– 
1.302). Respondents who consumed water from improved sources are 0.910 times less likely to have NCDs compared 
with those who consume bottled water (p < 0.001; aOR: 0.910; 95% CI: 0.878–0.942). Additionally, respondents with 
depression are 2.343 times more likely to have NCDs compared with those who did not have depression (p < 0.001; aOR: 
2.343; 95% CI: 2.235–2.456) (Table 3).

For the non-modifiable risk factors, we learned that respondents aged 35–44 years are 0.457 times less likely to have 
NCDs than respondents aged 45–54 years (p < 0.001; aOR: 0.457; 95% CI: 0.446–0.467). In this study, females were 
1.235 times more likely to have NCDs compared with males (p < 0.001; aOR: 1.235; 95% CI: 1.177–1.25). Physiological 
risk factors indicated that respondents in the obese category were 1.787 times more likely to have NCDs than respondents 
who were underweight (p < 0.001; aOR: 1.787; 95% CI: 1.686–1.893) (Table 3).

Discussion
In this study, we found that behavioral (modifiable risk factors), environment (modifiable risk factors), non-modifiable 
risk factors, and physiological risk factors significantly contribute to NCDs in Indonesia. These risk factors can enhance 
the likelihood of developing NCDs and can be characterized in a variety of ways.31 Thus, management of NCD risk 
factors should be initiated by understanding the characteristics of each risk factor.

Behavioral – Modifiable Risk Factors
In this study, respondents with no education were more likely to contract NCDs compared with those with a higher 
education level. It is important to note that education level is a predictor of the incidence of NCDs. This finding is in line 
with previous studies.32,33 Society needs basic information on the maintenance of a healthy lifestyle to prevent NDCs.34 

It is assumed that people with a higher education level could receive and understand the information regarding a healthy 
lifestyle and implement it in their daily lives.35 By optimizing education levels, correct and easily understood information 
can be widely distributed to decrease the prevalence of NCDs.35,36 However, in Indonesia, we are challenged by cultural 
and belief barriers that sometimes contradict information regarding NCDs. Thus, for further strategic programs, 
healthcare workers, such as nurses, need to collaborate with local authorities to share information regarding the 
management, control, and prevention of NCDs.

Another behavioral – modifiable risk factor is smoking. We found that passive smokers are more likely to contract NCDs. 
This is supported by previous studies.37,38 Passive smoking is more dangerous than active smoking because it can increase the 
risk of respiratory illnesses, including asthma, bronchitis, and pneumonia.39–42 Exposure to tobacco smoke will contribute to 
a change in metabolism, gene mutation, and deoxyribonucleic acid (DNA) damage that will affect the seriousness of NCDs, 
such as cancer.42–44 The most challenging task is changing the beliefs and behavior of smokers who believe that smoking 
cigarettes does not cause NCDs. Thus, a comprehensive approach is needed to solve this problem.

In this study, respondents with vigorous activity levels had a lower likelihood of contracting NCDs in Indonesia. Increased 
physical activity can have a positive impact on the body’s metabolic system and can reduce metabolic syndrome in patients 
with NCDs.45–47 Physical activity released dopamine and glucoregulatory hormones to reduce stress.48–50 Thus, a regular 
program of increased activity levels should be promoted and initiated at the government, company, and societal levels.

We found that fatty food, burnt food, food containing preservatives, seasoned food, and soft drinks consumed more 
than three times per week had a significant contribution to NCDs. Fatty food increases cholesterol blood levels and 
causes hypertension and cardiovascular diseases;51 burnt food has become a predictor and derived carcinogen of 
cancer;52,53 and preservatives, seasoned food, and soft drink will affect metabolism, gene mutation, and bone mineral 
density that leads to NCDs.53–56 However, a European study found that seasoning food with herbs can prevent NCDs.50 

Clear information regarding healthy food and drinks is important and should be delivered to communities through health 
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education programs. Additionally, collaborations between healthcare workers and the government on the distribution of 
risky food should be initiated.

Environmental - Modifiable Risk Factors
In this study, the respondents that have working status were less likely to have NCDs than people who did not have 
working status. This is because people who work have more activities, which can prevent a sedentary lifestyle.57 In 
addition, people who have jobs and earn money can better regulate their lifestyle by eating healthy foods, such as fruits 
and vegetables. Conversely, people who do not work are at risk of experiencing stress because they do not have an 
income. The combination of stress and a sedentary lifestyle can trigger the emergence of NCD diseases such as stroke 
and diabetes mellitus.58,59

People living in urban areas are more likely to have NCDs than people living in rural areas. Previous studies have 
shown that urban societies that have greater access to processed, high calorie, high fat, and salty foods can easily develop 
NCDs.60 Also, urban societies that are supported by easy access to public facilities can develop sedentary lifestyles, 
which can lead to lower levels of physical activity.61 Socioeconomic status among the urban population can shape 
people’s behavior to choose an unhealthy lifestyle. Lack of physical activity and exercise, lack of intake of nutritious 
foods such as fruits and vegetables, consuming foods that are high in fat, calories, and sodium, alcoholic beverages, and 
smoking habits can significantly increase the incidence of NCDs. The results of the study also indicated that people who 
live in Central and Western Indonesia are more likely to have NCDs compared with those in Eastern Indonesia. Central 
and Western Indonesians are in the urban category, where people’s lifestyles are often sedentary, in contrast to Eastern 
Indonesia, which is included in the rural area. People in rural areas tend to adhere to a simple culture with a natural 
environment and informal social life.

Respondents who consumed water from improved sources are less likely to have NCDs compared with those who 
consume bottled water. Health problems can occur because chemical substances that can harm the body have been found in 
some bottled water. A previous study in Malawi found that from 12 samples of bottled water, 10 brands did not comply with 
the Malawi Standards (MS) 699 (2004) turbidity standard (1 Nephelometric Turbidity Units (NTU)), and the pH of one of the 
brands was below the minimum MS 699 (2004) standard of 6.50.62 Also, all the brands had bottle labeling errors and 
discrepancies in chemical composition. Another study found the presence of microplastics in bottled water that led to 
contamination that partially came from the packaging and/or the bottling process itself.63,64 Contaminated water in bottles 
can trigger cancer because microplastic can enter and be absorbed into the body. Repeated use of drinking water bottles should 
also be avoided because plastic bottles are intended for single use only.

Our study found that people who have depression are more likely to have NCDs compared with those who did not 
have depression. Depression in a person can be caused by physical or psychological factors. Prolonged depression makes 
a person disabled, and it can interfere with health. Previous research has shown that depression can be a precursor to 
disease and a double burden for an NCD sufferer.65 Depression and NCDs are interrelated and can be mutually exclusive. 
In accordance with previous research that states that someone who has an NCD requires adjustment to their condition. 
Living with pain, disability, and social and economic problems is what triggers depression.66,67 Another study also stated 
that depression was twice as common in patients with NCDs and is prevalent in 40% of diabetic patients, 37% of cancer 
patients, 38% of hypertension patients, and 39% of stroke patients.68 Indirectly, depression can increase the morbidity 
and mortality of NCDs.69

Non – Modifiable Risk Factors
This study found that respondents aged 35–44 years are less likely to have NDCs than respondents aged 45–54 years. 
This is related to the previous study that conducted in Southern India indicated by the correlation of NCDs with 
increasing age.70,71 As they get older, many people are exposed to risk factors for longer periods, then difficulties can 
arise and NCD clinical syndromes develop.72 In this study, the prevalence of NCDs similarly increased with age. The 
frequency of NCDs increased the most in a very young age group (30–49 years). These findings point to the population’s 
early development of NCDs, which must be addressed.
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Females are more likely to have NCDs compared with males. This finding is related to biological risk factors, 
including being overweight or obese, as well as elevated blood pressure, glucose, and cholesterol, which are seen in 
a higher percentage of women in older age groups.73 In developing countries, such as Indonesia, the prevalence of 
selected behavioral and clinical risk factors was higher among women than men.74 Treatment-seeking behavior is slightly 
better among men than women.75 The government should take the vulnerability of women into account while designing 
and implementing programs to prevent and control NCDs.

Physiological Risk Factor
The physiological risk factors in this study were measured from BMI. We found that obese respondents had more 
susceptibility to NCDs in Indonesia. Obesity, in particular, affects nearly every facet of health, from reproductive and 
pulmonary function to cognition and mood. Obesity raises the risk of a variety of severe and fatal diseases, including 
diabetes, heart disease, and some malignancies.76,77 Thus, weight-loss management is important for a healthy life. 
Obesity prevention, starting at a young age and continuing throughout one’s life has the potential to greatly enhance 
individual and public health, as well as reduce the chance of suffering from NCDs.

Strength and Limitations
The study presents the data regarding risk factors of NCDs nationally. This study covered respondents from younger to 
older age and presented Indonesian population data that can represent the characteristics of respondents. Additionally, 
this study uses a framework that has been developed by the Ministry of Health of the Republic of Indonesia, which has 
been adapted to the characteristics of the Indonesian population. Thus, these findings can be used as a reference and 
source of information for the Indonesian government to determine policies for the management and control of NCDs. 
However, the data presented by RISKESDAS is still limited and does not provide data related to beliefs and culture that 
can be used for the proper handling of NCDs using a local approach. The gender and urban-rural disparity analysis will 
present rich information like the previous study in Kerala, India.78

Conclusion
The Indonesian government should pay attention to the prevention and handling of NCDs. Modifiable, non-modifiable, 
and physiological risk factors are the most significant causes of NCDs in Indonesia and need to be addressed. The 
utilization of healthcare and cross-collaboration among healthcare workers, government, and society should be provided 
through advocacy, partnerships, health promotion, steps for early detection, and management of NCDs. However, the 
program should take local culture, beliefs, and regional differences into consideration. Healthcare workers, especially 
nurses, should collaborate with local public authorities to educate the target population to optimize the screening, control, 
and NCDs management and treatment. Furthermore, the results of this study will be valuable as essential information for 
further policies and interventions to promote PPPM as a new suggestion on NCDs.
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