
O R I G I N A L  R E S E A R C H

Depression is Associated with the Increase Risk of 
Multimorbidity Among the General Population in 
Indonesia
Ivanny OY Sinaga1, Melisa I Barliana 2,3, Ivan Surya Pradipta 1,3, Aulia Iskandarsyah 4, 
Rizky Abdulah 1,3, Sofa D Alfian 1,3

1Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Jatinangor, Indonesia; 2Department of Biological 
Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Jatinangor, Indonesia; 3Centre of Excellence in Higher Education for Pharmaceutical Care 
Innovation, Universitas Padjadjaran, Jatinangor, Indonesia; 4Department of Clinical Psychology, Faculty of Psychology, Universitas Padjadjaran, 
Jatinangor, Indonesia

Correspondence: Sofa D Alfian, Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Jl. Raya Jatinangor, 
KM 21, Jatinangor, Sumedang, Indonesia, Tel/Fax +62-022-7796200, Email sofa.alfian@unpad.ac.id 

Purpose: Depression is common among patients with chronic disease. However, little is known about the association between 
depression and the risk of developing multimorbidity. This study aims to identify the association between depression and the incidence 
of multimorbidity among the general population in Indonesia.
Patients and Methods: The national cross-sectional population-based survey used publicly available data from the Indonesian 
Family Life Survey (IFLS-5) for 2014 among respondents aged ≥15 years. Depression was assessed using the Center for 
Epidemiologic Studies-Depression (CES-D) scale. The number of chronic diseases and amount of sociodemographic information 
were obtained from self-reported data. A logistic regression analysis was used to assess the association between depression and 
multimorbidity, adjusting for confounders. Odds ratios (ORs) with 95% confidence intervals (CIs) were reported.
Results: The study recruited 2222 respondents; the majority of them were male (68.0%) and aged 55–64 years (34.7%). Of the total 
number of respondents, 69.6% have depression and 36.5% have multimorbidity. The prevalence of depression in respondents increases 
with age. Depressive symptoms were more likely to report multimorbidity (OR 2.05, 95% CI: 1.66–2.52).
Conclusion: Depression is associated with the increased risk of multimorbidity among the general population in Indonesia. Therefore, 
screening for and treatment of depression for those at risk of developing multimorbidity are urgently needed.
Keywords: mental health problem, multimorbidity, Indonesian Family Life Survey

Introduction
The prevalence of depression as a mental health problem is one of the highest worldwide, with about 280 million people 
diagnosed in 2021. In Indonesia, a study from the Institute for Health Metrics and Evaluation showed that, since 1990, 
depression has the most significant burden among mental health problems.1 In 2018, it was reported that 6.1% of the 
population in Indonesia experienced it, with the highest prevalence in the Central Sulawesi Province (12.3%) and the 
lowest in Jambi Province (1.8%). The prevalence of depression in Indonesia also increases with age, the highest being in 
the age group of 75 years and older (8.9%), followed by 65–74 years (8.0%).1

Depression significantly increases the overall burden of illness in patients with chronic diseases, which is an 
association that researchers have long been reporting.2 Individuals with depression are at significant risk of developing 
chronic diseases, such as diabetes, stroke, and heart diseases.3 Furthermore, depression is associated with both poor 
prognosis and a rapid progression of chronic diseases, including ischemic heart disease4 and diabetes.5 Population-based 
studies also demonstrate a strong association between depression and mortality resulting from cardiovascular diseases.6 

Therefore, depression is linked to a significant burden in terms of the number of chronic diseases.7 Patients with 
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depression and chronic diseases may require additional complicated treatment, thereby leading to adverse drug reactions 
and higher treatment costs.8 However, little is known about the association between depression and multimorbidity.

The Indonesian Family Life Survey (IFLS) is a longitudinal socioeconomic and health survey in Indonesia and covers 
approximately 83% of the Indonesian population.9 Several studies that utilize data from the fourth and fifth waves of the 
IFLS (IFLS-4 and IFLS-5) demonstrate the association between depressive symptoms and recurrent aphthous 
stomatitis,10 food insecurity,11 and labor market outcomes in Indonesia.12 However, the association between depression 
and multimorbidity among the general population in Indonesia remains unclear.

The primary objective of this study was to evaluate the association between depression and the risk of developing 
multimorbidity in Indonesia. The secondary objective was to explore the prevalence of depression in different age groups.

Methods
Study Design
This study used national longitudinal and cross-sectional data from the IFLS-5 collected from 2014 to 2015 using a multistage 
stratified sampling design representing 83% of the Indonesian population and with a response rate of more than 90%.9 Data 
have been publicly available since 2016.9 The IFLS collected extensive measures of basic sociodemographic and certain 
economic characteristics of all household members as well as their health status, including self-reported measures of general 
health, symptoms, pain, and biomarker measurements. The ethical review boards of the Research and Development 
Corporation and Gadjah Mada University approved the IFLS. Written informed consent was obtained from all respondents 
before data collection.9 Approval was sought from the research ethics committee of Universitas Padjadjaran, Indonesia, who 
waived the request because this study uses anonymous data from the IFLS (No. 510/UN6.KEP/EC/2022).

Study Population
The total number of IFLS-5 respondents was 34,464 (aged up to >80 years). Data were obtained from respondents who 
were at least 15 years of age at the completion of the survey. Respondents with available data on depressive symptoms 
and the number of chronic diseases were included, whereas respondents with missing values for these variables were 
excluded.

Depression
Depressive symptoms were measured using the self-reported Center for Epidemiologic Studies-Depression (CES-D) 
scale.9 The CES-D contains 10 questions to assess the feelings of the respondents with a focus on those that are highly 
correlated with depressive symptoms.13 Eight questions pertain to negative symptoms (eg, I was bothered by things that 
usually do not bother me), whereas the two other questions assess positive symptoms of depression (eg, I felt hopeful 
about the future). The respondents indicate the frequency with which each item applied to them in the past week using 
a three-point Likert-type scale (0 = rarely or none of the time, 1 = some or little of the time, 2 = moderately or much of 
the time, and 3 = most or almost all the time). The final score is calculated by adding all items after reversing the 
positive-mood items. A respondent with a total score equal to or above 10 is considered exhibiting depressive 
symptoms.14 The CES-D questionnaire was translated into Indonesian (forward translation) and retranslated into 
English (back translation) by two independent translators.15

Multimorbidity
Multimorbidity was defined as respondents reporting more than one chronic condition listed in IFLS-5.16 The chronic 
conditions were assessed using a self-report questionnaire with the question “Has a doctor/paramedic/nurse/midwife ever 
told you that you had the following chronic conditions of disease?”. The response options were hypertension, diabetes, 
tuberculosis, asthma, chronic lung diseases, heart problems, liver diseases, stroke, cancer/malignant tumors, arthritis/ 
rheumatism, high cholesterol, prostatitis, kidney diseases, digestive disorders, psychological problems, and diseases 
related to memory.
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Sociodemographic Factors
Sociodemographic factors included the age at the completion of the survey, gender (male and female), Body Mass Index 
(underweight, normal, and overweight), smoking habit (never smoked, active smoker, and ex-smoker), ethnicity (non- 
Javanese and Javanese), marital status (currently unmarried and currently married), working status (unemployed and 
employed), education level (unschooled, elementary school, junior high school, senior high school, and higher educa-
tion), and residence (rural and urban).

Statistical Analysis
Descriptive statistics were used to summarize the characteristics of the respondents. Depressive symptoms were 
estimated for each age group. We grouped the prevalence of depression by age according to the National Basic Health 
Research from Indonesia in 2018. A Chi-square test was performed to assess the univariate association between the 
characteristics of the respondents and outcome. We conducted complete case analyses because the amount of missing 
data was small. The potential factors associated with the outcome at a significance level of p < 0.25 in the univariate 
analyses were included in the initial multivariate model. Multivariate binary logistic regression was performed to 
evaluate the association between depressive symptoms and the risk of multimorbidity, adjusting for age, smoking habits, 
ethnicity, working status, and education level. The adjusted association was obtained, and an odds ratio (OR) with a 95% 
confidence interval (95% CI) was reported. All statistical analyses were performed using Statistical Package for the 
Social Sciences (version 26.0; IBM, Armonk, NY, USA).

Results
Baseline Characteristics
Of the 34,464 respondents in IFLS-5, a total sample of 2222 respondents was included in this study. The majority were 
male (68.0%) and aged 45–54 years (37.4%). No respondents under 35 years old were included because they did not 
meet the inclusion criteria. Approximately half the respondents were non-Javanese (55.3%), had graduated from 
elementary school (51.5%), and resided in urban areas (62.4%) at the time of the IFLS-5 (Table 1). Of the total 
participants, 69.6% had depressive symptoms, whereas 36.5% experienced multimorbidity. The prevalence pattern of 
depression increased with age, wherein the highest rate is observed for the oldest age group (Figure 1).

Table 1 Characteristics of Respondents (n = 2222)

Variable Multimorbidities Total p-value

Yes N (%) No N (%) N %

Age group 0.000*

35–44 32 (1.4) 144 (6.5) 176 7.9

45–54 261 (11.7) 571 (25.7) 832 37.4

55–64 322 (14.5) 450 (20.3) 772 34.7

65–74 154 (6.9) 194 (8.7) 348 15.7

>75 41 (1.8) 53 (2.4) 94 4,2

Sex 0.512

Male 543 (24.4) 967 (43.5) 1510 68.0

Female 267 (12.0) 445 (20.0) 712 32.0

(Continued)

Journal of Multidisciplinary Healthcare 2022:15                                                                                 https://doi.org/10.2147/JMDH.S372712                                                                                                                                                                                                                       

DovePress                                                                                                                       
1865

Dovepress                                                                                                                                                           Sinaga et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Table 1 (Continued). 

Variable Multimorbidities Total p-value

Yes N (%) No N (%) N %

Body mass index 0.394

Underweight 65 (2.9) 104 (4.7) 169 7.6

Normal 402 (18.1) 670 (30.2) 1072 48.2

Overweight 341 (15.3) 637 (28.7) 978 44.0

Smoking habit 0.000*

Never smoke 584 (26.3) 1048 (47.2) 1632 73.4

Active smoker 125 (5.6) 280 (12.6) 405 18.2

Ex-smoker 101 (4.5) 84 (3.8) 185 8.3

Ethnic 0.003*

Non-Javanese 482 (21.7) 747 (33.6) 1229 55.3

Javanese 328 (14.8) 665 (29.9) 993 44.7

Marital status 0.533

Married 611 (27.5) 1083 (48.7) 1694 76.2

Unmarried 199 (9) 329 (14.8) 528 23.8

Working status 0.000*

Unemployed 452 (20.3) 606 (27.3) 1058 47.6

Employed 358 (16.1) 806 (36.3) 1164 52.4

Education level 0.094*

No education 77 (3.5) 174 (7.8) 251 11.3

Elementary school 440 (19.8) 704 (31.7) 1144 51.5

Junior high school 110 (5.0) 175 (7.9) 285 12.8

High school 108 (4.9) 216 (9.7) 324 14.6

University 75 (3.4) 143 (6.4) 218 9.8

Residency 0.793

Rural 301 (13.5) 534 (24) 835 37.6

Urban 509 (22.9) 878 (39.5) 1387 62.4

Having depression symptoms 0.000*

No 162 (7.3) 513 (23.1) 675 30.4

Yes 648 (29.2) 899 (40.5) 1547 69.6

Having multimorbidity

No – 1412 (100) 1412 63.5

Yes 810 (100) 810 36.5

Note: *Included in multivariate analysis.
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Association Between Depression and Multimorbidity
Adjusted analyses were conducted for the age group (p < 0.001), smoking habits (p < 0.001), ethnicity (p = 0.003), 
working status (p < 0.001), and education level (p = 0.094) variables (Table 1). In the multivariate model, having 
depressive symptoms is associated with an increased risk of developing multimorbidity (OR: 2.28; 95% CI: 1.86–2.80) 
(Table 2) compared with those without depressive symptoms.

Discussion
Of the 2222 respondents, more than half of them reported having depressive symptoms and more than a quarter of them 
experienced multimorbidity. Respondents with depressive symptoms were more likely to report multimorbidity. The 
prevalence pattern of depression increased with age.

We observed that the increased prevalence of depression by age is consistent with previous studies.17,18 One study 
showed that depressive disorders increase substantially in the highest age groups.18 However, although depression is 
a common problem associated with age, it is not part of aging.18 This phenomenon may be explained by factors 
associated with aging, such as a higher proportion of women in the population, more physical disabilities, high levels of 
cognitive impairment, and lower socioeconomic status.19 Furthermore, the high prevalence of depression observed in this 
study may be explained by the lack of public awareness about depression and limited availability of screening for 
depression.

After adjusting for confounders, we further observed that respondents with depression were more likely to experience 
multimorbidity. These findings were consistent with previous studies where patients with the major depressive disorders 
exhibited significantly higher incidences of chronic diseases, such as cardiometabolic diseases (Hazard Ratio (HR) = 1.78, 
95% CI = 1.21–2.60), musculoskeletal diseases (HR = 1.74, 95% CI = 1.23–2.47), and digestive diseases (HR = 1.78, 95% CI 
= 1.20–2.64) compared with patients without major depression.20 Moreover, the findings of the present study were consistent 

Figure 1 Respondents’ depression prevalence pattern.

Table 2 Multivariate Regression Analysis of Depression Associated with Multimorbidity

Variable Crude OR Adjusted OR* p-value

OR 95% CI OR 95% CI

Depressed 2.28 1.86–2.80 2.05 1.66–2.52 < 0.001

Notes: *Adjusted for age, smoking habits, ethnicity, working status, and education level. 
Abbreviations: OR, odds ratio; CI, Confidence interval.
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with those from the United States, Denmark, England, and Australia. These studies reported that depressive symptoms are 
associated with a high incidence rates of multiple conditions of chronic diseases such as arthritis, heart problems, diabetes, 
cancer, and respiratory problems.15,20–24 Two studies on the Danish population reported that individuals diagnosed with mood 
disorders have a higher likelihood of acquiring various of medical illnesses.22,23 A study in Australia stated that the odds of 
a cohort with depression developing multimorbidity prior to the onset of depressive symptoms was 1.81 (95% CI = 1.49–2.20) 
compared with a cohort without depression. After the onset of depressive symptoms, the OR was 2.38 (95% CI = 2.20–2.57).24 

Even in the absence of clinically diagnosed depression, the burden of depression was associated with multiple diseases such as 
cardiometabolic, respiratory, musculoskeletal and digestive diseases, and with cancer, especially in individuals with mood- 
related depressive and somatic symptoms.20

Biological or behavioral mechanisms may mediate the interaction between depression and chronic diseases. However, 
the biological mechanism of depression that results in multimorbidity remains unclear, although several factors, such as 
inflammation, metabolic burden, and vascular burden, may underlie this association.7,25 Depression may also affect 
chronic diseases by decreasing both treatment adherence and physical activity and by increasing tobacco and alcohol 
use.26 Therefore, lifestyle modification can be implemented to reduce the burden of multimorbidity.

Some types of lifestyles tend to play a more significant role in the occurrence of depression when compared with the 
occurrence of chronic diseases.7 Previous studies illustrate that depression has a two-way relationship with smoking,27–29 

which is also associated with several chronic diseases such as diabetes, stroke, and coronary heart disease.30–32 In 
addition, depression may trigger other behaviors associated with physical inactivity due to the symptoms of major 
depression, including fatigue and reduced pleasure in activities.33 A study on patients with heart disease also demon-
strated that depressive symptoms reduced the exercise capacity pursued.34

An individual with depression requires exceptional management regarding their mental state and physical condition to 
manage chronic s and even more severe multimorbidity. Indonesia is a low-middle-income country with a high 
prevalence of multimorbidity.35,36 Therefore, programs for the prevention, early detection, and management of depres-
sion among those who experience chronic diseases are urgently needed.

To our knowledge, this is the first study that assesses the association between depression and risk of multimorbidity 
using a population-based national survey. However, we acknowledge certain limitations related to methodological issues. 
This study cannot provide conclusions regarding the temporal relationship between depression and multimorbidity due to 
the cross-sectional design of the IFLS. We used a complete case analysis, which may reduce our study’s statistical power 
due to the sample size and may lead to selection bias. Furthermore, individual combinations of chronic diseases cannot 
be described due to the limitations of the data used. However, we do not believe this limitation poses a significant threat 
to the internal validity of the results.

Conclusion
After adjusting for confounders (age, smoking habits, ethnicity, occupation, and education level), respondents having 
depressive symptoms were more likely to report multimorbidity. Therefore, it can be concluded that depression or 
depressive symptoms are associated with the incidence of multiple morbidities. Screening for and treatment of depression 
for those at risk of developing multimorbidity are urgently needed.
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