Vascular Health and Risk Management Dovepress
Taylor & Francis Group

ORIGINAL RESEARCH

Comparing the Association Between Depressive
Symptoms and Cardiovascular Disease Among the
Middle-Aged and Elderly Population: A National
Survey of 9,049 Subjects Based on the Indonesian
Family Life Survey-5

Sofa D Alfian '_3, Putri GR Permata', Meliana Griselda®?, Irma Melyani Puspitasari 1.2

Rizky Abdulah'?

'Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Jatinangor, Indonesia; 2Center of Excellence for
Pharmaceutical Care Innovation, Universitas Padjadjaran, Jatinangor, Indonesia; 3Center for Health Technology Assessment, Universitas Padjadjaran,
Jatinangor, Indonesia

Correspondence: Sofa D Alfian, Department of Pharmacology and Clinical Pharmacy, Faculty of Pharmacy, Universitas Padjadjaran, Jatinangor, West
Java, Indonesia, Tel +62 22 84288888, Email sofa.alfian@unpad.ac.id

Introduction: The association between depressive symptoms and cardiovascular disease (CVD) is widely acknowledged. However,
there is a lack of relevant evidence among the middle-aged population in developing countries where depressive symptoms often go
undetected and untreated. The objectives of this study were to assess the association between depressive symptoms and CVD in
Indonesia and to compare the association between the middle-aged and elderly population.

Methods: This national cross-sectional population-based survey used secondary data from the publicly available Indonesian Family
Life Survey (IFLS-5). Depressive symptoms were assessed using a modified Center for Epidemiologic Studies Depression (CESD-
R-10) scale, and data on CVD and sociodemographic variables were self-reported. Binary logistic regression was performed to
determine the association between depressive symptom and self-reported CVD after adjusting for confounding factors, with an
adjusted odds ratio (AOR) and 95% confidence interval (CI) reported. Subgroup analysis was performed based on the age group.
Results: The study included 9049 respondents, predominantly the middle-aged (71.1%), female (52.6%), elementary school graduates
(50.7%), non-smokers (59.0%), non-obese (77.3%), without depressive symptoms (82.2%), and without self-reported CVD (96.7%).
Respondents with depressive symptoms were more likely to experience self-reported CVD (AOR = 1.56; 95% CI = 1.18-2.05; p-value
= 0.002), after adjusting for potential confounders. A significant association was observed between depressive symptoms and self-
reported CVD in elderly respondents (AOR = 1.89; 95% CI = 1.22-2.94; p-value = 0.005), whereas no significant association was
observed in the middle-aged group (AOR = 1.39; 95% CI = 0.98-1.98; p-value = 0.063) after adjusting for confounders.
Conclusion: Respondents with depressive symptoms were associated with an increased risk of self-reported CVD, highlighting the
urgent need for targeted prevention strategies, especially for those struggling with depressive symptoms.
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Introduction

Depression is widely recognized as an invisible disease because many individuals may not recognize its symptoms until
diagnosis.' Globally, approximately, 280 million individuals experience such mental health condition,' with 5% of cases
occurring among the middle-aged population and 6% among the elderly.” In Indonesia, a high prevalence of depressive
symptoms has been reported,’ with the prevalence rates increasing with age.* However, despite documented increases,

only 9% of affected individuals receive treatment.’ This mental health condition has been associated with increased all-
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cause mortality, the risk of multimorbidity,® the development of cardiovascular disease (CVD), and poorer outcomes in
those with existing CVD."

A recent meta-analysis of 26 studies comprising 1,957,621 individuals showed a significant impact of depression and
depressive symptoms on the development of CVD.” This association may be bidirectional, as depressive symptoms consistently
affect CVD, while CVD affects depressive symptoms in the short term.® A study reported that chronic depression lasting more
than two years is significantly associated with an increased incidence of CVD compared to those without depression.” Depression
is frequently linked to unhealthy lifestyles and poor treatment adherence, which can adversely affect CVD prognosis.'
Continuous psychosocial stress experienced by depressive patients can lead to chronic inflammation in the body, promoting
vascular injury and disrupting the hypothalamic—pituitary—adrenal (HPA) axis.'' Prolonged inflammation and HPA axis

activation can severely damage the cardiovascular system,'*"?

resulting in a higher risk of atherosclerosis and CVD events.'®
Therefore, the enhancement of understanding and awareness of psychological health risks is essential as part of a comprehensive
strategy to alleviate the burden of CVD,'* particularly in resource-poor settings where mental health remains neglected.
Several investigations on the association between depression and CVD have primarily focused on high-income
countries,””'® leaving limited evidence available from low- and middle-income countries (LMICs), particularly Indonesia,
where depression often goes undetected and untreated. This situation may present future challenges due to the high
burden of late-life depression.'® The association between depressive symptoms and CVD may also vary among age
groups, with mood disease commonly arising during the middle-aged stage,'” making them an understudied population in
such a context. Furthermore, a higher frequency of depressive symptoms at baseline has been associated with an
increased risk of CVD in the middle-aged population.”'® Since depression is considered a modifiable risk factor for
CVD," 2! further investigations are necessary to ascertain its extent of contribution to the onset of disease. Limited
2223 and whether it differs across

age groups remains unclear. Therefore, the primary objective of this study was to assess the association between

reviews in LMICs have examined such association, often using smaller sample sizes,
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depressive symptoms and CVD in Indonesia. The secondary objective was to compare this association between the
middle-aged and elderly population.

Materials and Methods
The study was conducted following the guidelines outlined in the Strengthening the Reporting of Observational Studies
in Epidemiology (STROBE) for cross-sectional analysis24 (Table S1: STROBE Statement, Supplementary data).

Study Design and Data Source

This observational cross-sectional study used secondary data from the fifth wave of the Indonesian Family Life Survey
(IFLS-5), a national longitudinal dataset. Data were collected from 2014 to 2015 and were publicly available on the
RAND Corporation website after registration (https://www.rand.org/well-being/social-and-behavioral-policy/data/

FLS/IFLS/access.html). IFLS was an ongoing health and socioeconomic survey conducted by the RAND

Corporation since 1993, including over 30,000 individuals from 13 out of 33 provinces in Indonesia.””> IFLS-5
adopted a multistage stratified sampling design representing 83% of the country’s population across 13 provinces,
comprising North Sumatra, West Sumatra, South Sumatra, Lampung, DKI Jakarta, West Java, Central Java, DI
Yogyakarta, East Java, Bali, West Nusa Tenggara, South Kalimantan, and South Sulawesi.”> The study was approved
by the Health Research Ethics Committee of Universitas Padjadjaran, Indonesia on November 22, 2024 (No: 1205/
UN6.KEP/EC/2024).

Study Population

The IFLS sampling scheme was stratified by province and urban/rural location, with random sampling conducted within
these strata.”> The selection of 13 provinces was aimed at maximizing population representation and capturing the cultural
and socioeconomic diversity of Indonesia. Within each of the 13 provinces, 321 enumeration areas (EAs) were randomly
selected from a nationally representative sampling frame used during the 1993 SUSENAS, a socioeconomic survey in
Indonesia. In each selected EA, households were randomly chosen based on the 1993 SUSENAS listings obtained from the
regional Badan Pusat Statistik (BPS) office. Finally, 20 households were selected from each urban EA, and 30 households
were chosen from each rural EA.? In this study, data were obtained from respondents aged 45 years and above at the time of

survey completion. Meanwhile, respondents lacking data on both depressive symptoms and CVD were excluded.

Depressive Symptoms Assessment

Depressive symptoms were assessed using the Center for Epidemiologic Studies Depression Scale Revised
(CESD-R-10), comprising 10 items describing the experiences related to depressive symptoms in the past week.
The items included feeling bothered by little things, having trouble concentrating, feeling depressed, experiencing
everything as an effort, feeling hopeful, feeling fearful, experiencing restless sleep, feeling happy, feeling lonely,
and having difficulty getting going (Table S2: Depressive symptoms assessment questionnaire, Supplementary

file). Respondents rated their feelings on a scale ranging from rarely or never (<1 day, scored 1 point), some days
(1-2 days, scored 2 points), occasionally (3—4 days, scored 3 points), to most often (5—7 days, scored 4 points).

26,27

A total score of >10 showed the presence of depressive symptoms, and the CESD-R-10 questionnaire was

translated into Indonesian and re-translated into English by two professional translators. The validity and

reliability of the CESD-R-10 have been established in previous studies involving the Indonesian population.?®°

CVD Assessment

CVD was assessed using a self-report questionnaire with the question, “Has a doctor/paramedic/nurse/midwife ever
informed you that you had a CVD (heart attack/coronary heart disease/angina or other heart diseases)?” with response
options included yes or no.”
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Potential Confounders

Socio-demographic factors identified in previous studies as having significant effects on CVD?'? are considered to be
potential confounders. These factors were assessed through a self-reported questionnaire, which gathered information on
age (middle-aged or aged 45-59 years old/elderly or aged 60 years old or above),*** gender (male/female), household
location (urban/rural), level of education (no formal education, elementary school, middle school, high school, university,
or higher institution), smoking habit (non-smoker, smoker), and obesity (non-obese/obese). Smoking habits were
assessed using a question: “Have you ever chewed tobacco, smoked a pipe, smoked self-rolled cigarettes, or smoked
cigarettes/cigars?” with response options of “Yes” or “No”. Obesity data were obtained by calculating the Body Mass
Index (BMI) based on self-reported weight and height.

Statistical Analysis
A descriptive method was used to analyze the characteristics of the respondents, and a chi-square test was performed to
assess the bivariate association between depressive symptoms and self-reported CVD. The factors associated with the

outcome at a significance level of p <0.25 were included in the initial multivariate analysis,***°

which was subsequently
adjusted for potential confounders. Subgroup analysis by age groups was conducted, and multivariate binary logistic
regression was performed to determine the crude odds ratio (COR), adjusted odds ratio (AOR), and 95% confidence
interval (95% CI). The significance level was set at p <0.05, and all statistical analyses were conducted using the

Statistical Package for the Social Sciences (SPSS) version 27.0.

Results

Characteristics of Respondents

Among the surveyed 31,090 respondents aged 45 years and above, 22,041 (70.8%) were excluded because they lacked
complete information on depressive symptoms and CVD, resulting in 9112 respondents. Furthermore, 63 respondents
were excluded due to missing sociodemographic data. This resulted in a total of 9049 respondents included in the
study.

The majority of included respondents were aged 45 to 59 years old (71.1%), female (52.6%), elementary school
graduates (50.7%), urban dwellers (56.6%), non-smokers (59.0%), and non-obese (77.3%), as shown in Table 1.
Furthermore, most respondents were not experiencing depressive symptoms (82.2%) and had no history of self-
reported CVD (96.7%). Only a small proportion of respondents (0.8%) reported experiencing both depressive symptoms
and self-reported CVD (Table 2).

Association Between Depressive Symptoms and Self-Reported CVD

Table 2 presented the bivariate analysis among respondents to ascertain the association between depressive symptoms
and socio-demographic variables with self-reported CVD. In the multivariate analysis, respondents with depressive
symptoms (AOR = 1.56; 95% CI = 1.18-2.05; p-value = 0.002) showed a significant association with CVD after
adjusting for age, gender, residency, educational level, smoking habit, and obesity (Table 3).

Sub-Group Analysis Based on Age Groups

Sub-group analysis showed that elderly respondents with depressive symptoms (AOR = 1.89; 95% CI =
1.22-2.94; p-value = 0.005) had a significant association with CVD, adjusted by residency, educational level,
and obesity. Meanwhile, the middle-aged groups did not show a significant association with CVD (AOR = 1.39;
95% CI = 0.98-1.98; p-value = 0.063), adjusted for gender, educational level, smoking habit, and obesity
(Table 3).
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Table | Sociodemographic Characteristics

No Characteristics N (%)
All Respondents Middle-Aged Elderly
(N=9049) (45-59 years old) | (=60 years old)
(N=6436) (N=2613)
| Depressive Symptoms | No 7439 (82.2) 5256 (81.7) 2183 (83.5)
Yes 1610 (17.8) 1180 (18.3) 430 (16.5)
2 CVD No 8748 (96.7) 6252 (97.1) 2496 (95.5)
Yes 301 (3.3) 184 (2.9) 117 (4.5)
3 Gender Male 4290 (47.4) 3035 (47.2) 1255 (48.0)
Female 4759 (52.6) 3401 (52.8) 1358 (52.0)
4 Residency Rural 3923 (43.4) 2703 (42.0) 1220 (46.7)
Urban 5126 (56.6) 3733 (58.0) 1393 (53.3)
5 Education level University or higher 819 (9.1) 678 (10.5) 141 (5.4)
High school 1498 (16.6) 1245 (19.3) 253 (9.7)
Middle school 1093 (12.1) 847 (13.2) 246 (9.4)
Elementary school 4589 (50.7) 3154 (49.0) 1435 (54.9)
No education 1050 (11.6) 512 (8.0) 538 (20.6)
6 Smoking habit Non-smoker 5336 (59.0) 3885 (60.4) 1451 (55.5)
Smoker 3713 (41.0) 2551 (39.6) 1162 (44.5)
7 Obesity No 6998 (77.3) 4744 (73.7) 2254 (86.3)
Yes 2051 (22.7) 1692 (26.3) 359 (13.7)

Table 2 Bivariate Analysis of Association Between Depressive Symptoms and CVD

No Factors CVD; N (%)
All Age Groups (N = 9049) Middle-Aged (N = 6436) Elderly (N = 2613)
No Yes p-value No Yes p-value No Yes p-value
| Age <0.001*
Middle-aged 6252 (69.1) | 184 (2.0)
Elderly 2496 (27.6) | 117 (1.3)
2 Depressive Symptoms 0.006* 0.090* 0.018*
No 7210 (79.7) | 229 (2.5) 5115(79.5) | 141 (2.2) 2095 (80.2) | 88 (3.4)
Yes 1538 (17.0) | 72 (0.8) 1137 (17.6) | 43 (0.7) 401 (15.3) | 29 (I.1)
3 Gender 0.013* 0.001* 1.000
Male 4169 (46.1) | 121 (1.3) 2970 (46.1) | 65 (1.0) 1199 (45.9) | 56 (2.1)
Female 4579 (50.6) | 180 (2.0) 3282 (51.0) | 119 (1.9) 1297 (49.6) | 61 (2.4)
(Continued)
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Table 2 (Continued).

No Factors CVD; N (%)
All Age Groups (N = 9049) Middle-Aged (N = 6436) Elderly (N = 2613)
No Yes p-value No Yes p-value No Yes p-value
4 Residency 0.003* 0.304 <0.001*
Rural 3818 (42.2) | 105 (1.2) 2633 (41.0) | 70 (1.0) 1185 (45.4) | 35(1.3)
Urban 4930 (54.5) | 196 (2.2) 3619 (56.2) | 114 (1.8) 1311 (50.2) | 82 (3.1)
5 Educational level 0.004* 0.107%* <0.001*
University or higher 779 (8.6) 40 (0.4) 650 (10.1) | 28 (0.4) 129 (4.9) 12 (0.5)
High school 1437 (15.9) | 61 (0.7) 1204 (18.7) | 41 (0.6) 233 (89) | 20(0.8)
Middle school 1051 (11.6) | 42 (0.5) 821 (12.8) | 26 (0.4) 230 (8.8) 16 (0.6)
Elementary school 4455 (49.2) | 134 (1.5) 3080 (47.9) | 74 (1.2) 1375 (52.6) | 60 (2.3)
No education 1026 (11.3) | 24 (0.3) 497 (7.7) 15 (0.2) 529 (20.2) | 9 (0.4)
6 Smoking habit 0.056* 0.057%* 0.389
Non-smoker 5142 (56.8) | 194 (2.1) 3761 (58.4) | 124 (2.0) 1381 (52.8) | 70 (2.7)
Smoker 3606 (39.8) | 107 (1.2) 2491 (38.7) | 60 (0.9) 115 (42.7) | 47 (1.8)
7 Obesity 0.002* 0.004* 0.021*
No 6788 (75.0) | 210 (2.3) 4626 (71.9) | 118(1.8) 2162 (82.7) | 92 (3.5)
Yes 1960 (21.7) | 91 (1.0) 1626 (25.3) | 66 (1.0) 334 (12.8) | 25(1.0)

Note: *significant factor (p < 0.25) to be subsequently included in the multivariate analysis.

Table 3 Multivariate Analysis of Association Between Depressive Symptoms and Self-Reported CVD

Factor Self-Reported CVD

Depressive Symptoms (compared with not having symptoms) All age groups

Unadjusted OR p Adjusted OR p
(95% CI) (95% CI1)®

1.47 (1.12-1.93) | 0.005* | 1.56 (1.18-2.05) | 0.002*

Sub-group Analysis

Middle-aged group

Unadjusted OR P Adjusted OR P
(95% CI) (95% CI)°

1.37 (0.97-1.94) 0.074 | 1.39(0.98-1.98) | 0.063

Elderly group

Unadjusted OR p Adjusted OR p
(95% CI) (95% CI)°

1.72 (1.12-2.65) | 0.014* | 1.89 (1.22-2.94) | 0.005*

Notes: *significant factor (p < 0.05). *adjusted by age, gender, residency, educational level, smoking habit, and obesity. Padjusted by gender, educational
level, smoking habit, and obesity. “adjusted by residency, educational level, and obesity.
Abbreviations: OR, Odds Ratio; Cl, Confidence Interval; p, p-value of significance (<0.05).

90 https: Vascular Health and Risk Management 2025:21



Alfian et al

Discussion

The analysis results showed that nearly all the 9049 respondents reported no experience of depressive symptoms and self-
reported CVD. After adjusting for confounding variables, respondents with depressive symptoms were associated with
a higher likelihood of experiencing self-reported CVD.

Our study found that only 2.2% of the middle-aged population and 3.4% of the elderly population reported
experiencing CVD alongside depressive symptoms. A previous similar study in Indonesia reported that 36 out of 38
CVD patients exhibited depressive symptoms.*® Another study involving a larger sample across various countries,
including those with low, lower-middle, upper-middle, and high-income countries, analyzed 15,983 patients with four or
more depressive symptoms. This study reported outcomes of major CVD (10.3%), myocardial infarction (12.5%), heart
failure (13.3%), and cardiovascular deaths (11.0%) after approximately 9.3 years of follow-up.'* Due to the limited
number of studies examining the association between depressive symptoms and CVD in Indonesia, our findings offer
valuable insights and address a significant gap in the literature through the use of a large dataset.?’

We observed a significant association between depressive symptoms and CVD across all age groups. However, in the
subgroup analysis, the elderly were more likely to experience CVD compared to the middle-aged. This association
remained significant after adjusting for several cardiovascular risk factors, including gender, educational level, smoking,
and obesity. The results were in line with increasing evidence of the association between depression and a higher risk of
experiencing CVD.?”# A meta-analysis of 26 studies reported that depression is associated with an elevated risk of all-
cause mortality, including mortality due to CVD and congestive heart failure mortality.” Another study reported that
individuals with moderate depressive symptoms had a 98% higher risk of CVD than those with no or minimal depressive
symptoms, while those with moderately severe or severe depressive symptoms had a 141% higher risk of CVD.*' One
possible explanation for this association is the unhealthy lifestyle often adopted by individuals with depression, which
typically includes sedentary behavior, poor dietary choices, and social isolation.'*** The underlying mechanisms of the

211713 comprising autonomic nerve dysfunction, inflammation,

association are multifactorial as reported in prior studies,
endothelial dysfunction, platelet activation, and thrombosis.** Depression had been reported to be associated with high
interleukin-6 (IL-6) activity, and elevated IL-6 levels impacted serotonin metabolism within the central nervous system**
and stimulated higher activity of the hypothalamic—pituitary—adrenal (HPA) axis.*> HPA-axis hyperactivity resulting
from persistent depressive symptoms could increase cortisol hormone release.*®*’ Excessive cortisol hormone produc-
tion might lead to dysregulation of blood glucose, increased blood tension, atherosclerosis, and impairment of endothelial
cells of blood vessels, which were considered symptoms of cardiovascular impairment.*® Moreover, the depressive state
has been reported to influence thrombocyte activity and epinephrine hormone levels, resulting in vasoconstriction and
blood clots as a feedback mechanism of the body against concurrent inflammation.>** The result was in line with
a study reporting that there were higher inflammation markers in individuals with depression compared to those without
the condition.** Furthermore, the association between depression and a higher risk of experiencing CVD might be
explained by altered behaviors, including changes in dietary patterns, sleep disturbance, medication non-adherence,
smoking or alcohol addiction, and physical inactivity.”®

Subgroup analysis showed a significant association between depressive symptoms and self-reported CVD in elderly
respondents, while no significant association was observed in the middle-aged group after adjusting for confounders. The

444347 suggesting that the feeling of social or emotional isolation among the

results were consistent with previous studies,
elderly may have contributed to their susceptibility to CVD.*” Moreover, late-life depression was linked to a higher risk
of both all-cause and cardiovascular mortality.'® Late-life depression was often characterized by a higher prevalence of
somatic symptoms*® and vascular pathology,*® showing poor physical health compared to the mental health condition in
the middle-aged groups. However, other investigations showed a significant association between depression and CVD in
the middle-aged population compared to elderly ones,”* possibly due to differences in inflammation levels.” On the
other hand, a previous cohort study showed that depressive symptoms might be associated with incident CVD among
both the middle-aged and older Chinese adults.>* The results suggested that the impact of age on the relationship between
depression and CVD remained inconclusive. In addition to methodological differences, variations in sociocultural

contexts across these studies might have partly explained the differing results.
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This analysis results showed the importance of clinicians in recognizing the risk of CVD in patients with depressive
symptoms, particularly among the elderly. Given the increased odds of CVD among patients with depressive symptoms,
it was necessary to enhance screening and evaluate mental health as an additional monitoring tool. Moreover, mental
health screening among those with established CVD might be crucial for optimizing secondary prevention. Tailored and
targeted interventions using a multidisciplinary method and collaborative integrated care between healthcare profes-
sionals were also necessary to improve mental health and reduce CVD risk.

This study represented the first attempt to explore the association between depressive symptoms and self-reported CVD
in both the middle-aged and elderly population using a population-based national survey in Indonesia. This study has the
potential to address the gap in the investigation of the relationship between depressive symptoms and cardiovascular diseases
in Indonesia, particularly with a large sample size. While no IFLS data has been collected since the fifth wave, the IFLS data
remains a significant national survey that represents 83% of Indonesia’s population and can serve as a baseline for conducting
studies in recent years. The investigation had several limitations, as depressive symptoms and CVD were assessed through
self-reporting rather than clinical diagnosis by healthcare professionals, which might have introduced recall and misclassi-
fication biases. Although the CES-D-10 tool used for depression assessment was validated for screening the condition
symptoms, a more structured and objective diagnosis was warranted, preferably in conjunction with clinical evaluation. This
study utilized large-scale database from self-reported healthcare professionals-diagnosed CVD. Another large-scale study
showed good agreement (accuracy: 77.5%) between self-reported incident CVD and medical records.’’ A cross-sectional
design cannot establish absolute causality or directional association. Lastly, other unmeasured factors not available in the
database, such as the duration and severity of depressive symptoms and CVD,’ physical activity,> pack years,"*

comorbidities,” medication nonadherence,>® alcohol consumption,sz’57 inappropriate diet,57’58 family history,59 and the
use of antidepressants and dietary supplements for depression treatment,’’ might have been associated with CVD.

Future longitudinal studies investigating the association between depressive symptoms and CVD should consider
sampling weights and comprise larger and more diverse populations. Furthermore, there is a need for future investiga-

tions to develop tailored and targeted interventions aimed at improving mental health outcome.

Conclusion
Respondents with depressive symptoms were associated with an increased risk of self-reported CVD, highlighting the
urgent need for targeted prevention strategies, especially those struggling with depressive symptoms.

Institutional Review Board Statement

The study was conducted in accordance with the Declaration of Helsinki and approved by the ethical review boards of
the RAND’s Human Subjects Protection Committee. The study was approved by the Health Research Ethics Committee
of Universitas Padjadjaran, Indonesia, on November 22, 2024 (No: 1205/UN6.KEP/EC/2024).

Data Sharing Statement
This study used data from IFLS, which was accessible online through the RAND website at the following address:
http://www.rand.org/labor/FLS/IFLS.html.

Informed Consent Statement
Written informed consent was obtained from all respondents before collecting the data.”’

Acknowledgments
The authors thank M. Andhika Aji Pratama for his assistance in the data analysis process.

Author Contributions
All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically

92 https: Vascular Health and Risk Management 2025:21


http://www.rand.org/labor/FLS/IFLS.html

Alfian et al

reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article

has been submitted; and agree to be accountable for all aspects of the work.

Funding

This investigation received support from a grant-in-aid from Universitas Padjadjaran, Indonesia. The funding body had

no role in study design, writing the article, or the decision to submit it for publication.

Disclosure
The authors declared no potential conflicts of interest regarding the analysis, authorship, and/or publication of this article.

References

1.

2

w

W

o]

10.
11.
12.

13

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

World Health Organization. Depressive disorder (depression) [Internet]. 2023 [cited May 30, 2023]. Available from: https:/www.who.int/news-
room/fact-sheets/detail/depression. Accessed February 14, 2025.

. Pholputta L, Glubvong M, Amornmahaphun S, Jiranukul J, Thongkrajai P, Nithikathkul C. COVID-19 lock-down affecting mental health in

Thailand; review and situation. Int J Geoinformatics. 2021.

. Alfageeh M, Alfian SD, Abdulah R. Sociodemographic factors, health-risk behaviors, and chronic conditions are associated with a high prevalence

of depressive symptoms: findings from the Indonesian family life survey-5. Behav Med. 2024;1-11. doi:10.1080/08964289.2024.2375205

. Indonesian Ministry of Health. Hasil Utama RISKESDAS 2018 [Internet]. 2018 [cited September 26, 2021]. Available from: https://kesmas.

kemkes.go.id/assets/upload/dir 519d41d8cd98{00/files/Hasil-riskesdas-2018 1274.pdf. Accessed February 14, 2025.

. Pusdatin. Infodatin: Kesehatan Jiwa [Internet]. 2019 [cited January 19, 2024]. Available from: https://pusdatin.kemkes.go.id/resources/download/

pusdatin/infodatin/InfoDatin-Kesehatan-Jiwa.pdf. Accessed February 14, 2025.

. Sinaga 10Y, Barliana MI, Pradipta IS, Iskandarsyah A, Abdulah R, Alfian SD. Depression is associated with the increase risk of multimorbidity

among the general population in Indonesia. J Multidiscip Healthc. 2022;15:1863-1870. doi:10.2147/JMDH.S372712

. Krittanawong C, Maitra NS, Qadeer YK, et al. Association of depression and cardiovascular disease. Am J Med. 2023;136(9):881-895.

doi:10.1016/j.amjmed.2023.04.036

. Ziwei Z, Hua Y, Liu A. Bidirectional association between depressive symptoms and cardiovascular disease in the middle-aged and elderly Chinese:

a 5-year longitudinal study. BMJ Open. 2023;13(7):e071175. doi:10.1136/bmjopen-2022-071175

. Zhang Y, Li X, Chan VKY, et al. Depression duration and risk of incident cardiovascular disease: a population-based six-year cohort study. J Affect

Disord. 2022;305:188-195. doi:10.1016/j.jad.2022.03.005

Shiga T. Depression and cardiovascular diseases. J Cardiol. 2023;81(5):485-490. doi:10.1016/j.jjcc.2022.11.010

Cowen PJ. Not fade away: the HPA axis and depression. Psychol Med. 2010;40(1):1-4. doi:10.1017/S0033291709005558

Cohen S, Janicki-Deverts D, Doyle WJ, et al. Chronic stress, glucocorticoid receptor resistance, inflammation, and disease risk. Proc Natl Acad Sci.
2012;109(16):5995-5999. doi:10.1073/pnas.1118355109

. Joseph D, Whirledge S. Stress and the HPA axis: balancing homeostasis and fertility. Int J Mol Sci. 2017;18(10):2224. doi:10.3390/ijms 18102224
14.

Rajan S, McKee M, Rangarajan S, et al. Association of symptoms of depression with cardiovascular disease and mortality in low-, middle-, and
high-income countries. JAMA Psychiatry. 2020;77(10):1052. doi:10.1001/jamapsychiatry.2020.1351

Kwapong YA, Boakye E, Khan SS, et al. Association of depression and poor mental health with cardiovascular disease and suboptimal
cardiovascular health among young adults in the United States. J Am Heart Assoc. 2023;12(3). doi:10.1161/JAHA.122.028332

Wei J, Hou R, Zhang X, et al. The association of late-life depression with all-cause and cardiovascular mortality among community-dwelling older
adults: systematic review and meta-analysis. Br J Psychiatry. 2019;215(2):449-455. doi:10.1192/bjp.2019.74

Klakk H, Kristensen PL, Andersen LB, Froberg K, Moller NC, Grentved A. Symptoms of depression in young adulthood is associated with
unfavorable clinical- and behavioral cardiovascular disease risk factors. Prev Med Rep. 2018;11:209-215. doi:10.1016/j.pmedr.2018.05.017

Lee SN, Yun JS, Ko SH, et al. Impacts of gender and lifestyle on the association between depressive symptoms and cardiovascular disease risk in
the UK Biobank. Sci Rep. 2023;13(1):10758. doi:10.1038/s41598-023-37221-x

Yusuf S, Hawken S, Ounpuu S, et al. Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries (the
INTERHEART study): case-control study. Lancet. 2004;364(9438):937-952. doi:10.1016/S0140-6736(04)17018-9

Wang JT, Hoffman B, Blumenthal JA. Management of depression in patients with coronary heart disease: association, mechanisms, and treatment
implications for depressed cardiac patients. Expert Opin Pharmacother. 2011;12(1):85-98. doi:10.1517/14656566.2010.513701

. Scott  KM. Depression, anxiety and incident cardiometabolic diseases. Curr Opin Psychiatry. 2014;27(4):289-293. doi:10.1097/

YCO0.0000000000000067

Umer H, Negash A, Birkie M, Belete A. Determinates of depressive disorder among adult patients with cardiovascular disease at outpatient cardiac
clinic Jimma University Teaching Hospital, South West Ethiopia: cross-sectional study. Int J Ment Health Syst. 2019;13(1):13. doi:10.1186/s13033-
019-0269-8

Hadi MF, Siew KSW, Mohd Firdaus MAB, Mohammad Aidid E, Kong SWW, Zainal Abidin IB. Neglected cardiovascular risk factors: relationship
of anxiety and depression with percutaneous coronary angioplasty. Proc Singapore Healthcare. 2022;31:201010582110259. doi:10.1177/
20101058211025996

von Elm E, Altman DG, Egger M, Pocock SJ, Getzsche PC, Vandenbroucke JP. The Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting observational studies. J Clin Epidemiol. 2008;61(4):344-349. doi:10.1016/j.
jelinepi.2007.11.008

RAND. The IFLS study design [Internet]. 2014 [cited October 15, 2021]. Available from: https://www.rand.org/well-being/social-and-behavioral-
policy/data/FLS/IFLS/study.html. Accessed February 14, 2025.

Vascular Health and Risk Management 2025:21 heeps: 93


https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
https://doi.org/10.1080/08964289.2024.2375205
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.pdf
https://kesmas.kemkes.go.id/assets/upload/dir_519d41d8cd98f00/files/Hasil-riskesdas-2018_1274.pdf
https://pusdatin.kemkes.go.id/resources/download/pusdatin/infodatin/InfoDatin-Kesehatan-Jiwa.pdf
https://pusdatin.kemkes.go.id/resources/download/pusdatin/infodatin/InfoDatin-Kesehatan-Jiwa.pdf
https://doi.org/10.2147/JMDH.S372712
https://doi.org/10.1016/j.amjmed.2023.04.036
https://doi.org/10.1136/bmjopen-2022-071175
https://doi.org/10.1016/j.jad.2022.03.005
https://doi.org/10.1016/j.jjcc.2022.11.010
https://doi.org/10.1017/S0033291709005558
https://doi.org/10.1073/pnas.1118355109
https://doi.org/10.3390/ijms18102224
https://doi.org/10.1001/jamapsychiatry.2020.1351
https://doi.org/10.1161/JAHA.122.028332
https://doi.org/10.1192/bjp.2019.74
https://doi.org/10.1016/j.pmedr.2018.05.017
https://doi.org/10.1038/s41598-023-37221-x
https://doi.org/10.1016/S0140-6736(04)17018-9
https://doi.org/10.1517/14656566.2010.513701
https://doi.org/10.1097/YCO.0000000000000067
https://doi.org/10.1097/YCO.0000000000000067
https://doi.org/10.1186/s13033-019-0269-8
https://doi.org/10.1186/s13033-019-0269-8
https://doi.org/10.1177/20101058211025996
https://doi.org/10.1177/20101058211025996
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS/study.html
https://www.rand.org/well-being/social-and-behavioral-policy/data/FLS/IFLS/study.html

Alfian et al

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Nur’aeni A, Mirwanti R, Prawesti A, Nurhidayah 1. Depression and its related factors in Indonesian congestive heart failure patients population.
KnE Life Sci. 2019. doi:10.18502/kls.v4i13.5280

Adisasmito W, Amir V, Atin A, Megraini A, Kusuma D. Geographic and socioeconomic disparity in cardiovascular risk factors in Indonesia:
analysis of the basic health research 2018. BMC Public Health. 2020;20. doi:10.1186/s12889-019-8142-x

Fadhillah H, Ar’rabani A. Are Ziswaf expenditures and depression symptoms correlated? Evidence from Indonesia. Int J Zakat. 2024;9:1-10.
Tran TD, Kaligis F, Wiguna T, et al. Screening for depressive and anxiety disorders among adolescents in Indonesia: formal validation of the centre
for epidemiologic studies depression scale — revised and the Kessler psychological distress scale. J Affect Disord. 2019;246:189-194. doi:10.1016/].
jad.2018.12.042

Priyadi S. Struktur Faktor dan Reliabilitas Center for Epidemiologic Studies Depression Scale Versi Ringkas (CESD-10) Pada Sampel Lansia di
Indonesia (Factor Structure and Reliability of the Center for Epidemiologic Studies Depression Scale Abbreviated Version (CESD-10) in an Elderly
Sample in Indonesia). Psychopolytan Jurnal Psikologi. 2023;6(2):41-51.

Adhikary D, Barman S, Ranjan R, Stone H. A systematic review of major cardiovascular risk factors: a growing global health concern. Cureus.
2022. doi:10.7759/cureus.30119

Chowdhury MZI, Turin TC. Variable selection strategies and its importance in clinical prediction modelling. Fam Med Comm Health. 2020;8(1):
€000262. doi:10.1136/fmch-2019-000262

Zakaria SI, Alfian SD, Zakiyah N. Determinants of cardiovascular diseases in the elderly population in Indonesia: evidence from population-based
Indonesian family life survey (IFLS). Vasc Health Risk Manag. 2022;18:905-914. doi:10.2147/VHRM.S390734

Li H, Zheng D, Li Z, et al. Association of depressive symptoms with incident cardiovascular diseases in middle-aged and older Chinese adults.
JAMA Network Open. 2019;2(12):¢1916591-1916591. doi:10.1001/jamanetworkopen.2019.16591

Bursac Z, Gauss CH, Williams DK, Hosmer DW. Purposeful selection of variables in logistic regression. Source Code Biol Med. 2008;3(1):17.
doi:10.1186/1751-0473-3-17

Tatukude C, Rampengan SH, Panda AL. Hubungan tingkat depresi dan kualitas hidup pada pasien gagal jantung kronik di poliklinik jantung RSUP
Prof. Dr. R. D. Kandou Manado (The relationship between depression levels and quality of life in chronic heart failure patients at the heart
polyclinic of Prof. Dr. R. D. Kandou Manado General Hospital). Jurnal e-Clinic (Ecl). 2016;4(1).

Ivanovs R, Kivite A, Ziedonis D, Mintale I, Vrublevska J, Rancans E. Association of depression and anxiety with cardiovascular co-morbidity in
a primary care population in Latvia: a cross-sectional study. BMC Public Health. 2018;18(1):328. doi:10.1186/s12889-018-5238-7

Kozela M, Bobak M, Besala A, et al. The association of depressive symptoms with cardiovascular and all-cause mortality in Central and Eastern
Europe: prospective results of the HAPIEE study. Eur J Prev Cardiol. 2016;23(17):1839-1847. doi:10.1177/2047487316649493

Li H, Van Halm-Lutterodt N, Zheng D, et al. Time-dependent depressive symptoms and risk of cardiovascular and all-cause mortality among the
Chinese elderly: the Beijing longitudinal study of aging. J Cardiol. 2018;72(4):356-362. doi:10.1016/j.jjcc.2018.02.015

Eurelings L, van Dalen JW, Ter Riet G, Moll van Charante E, Richard E, van Gool W. Apathy and depressive symptoms in older people and
incident myocardial infarction, stroke, and mortality: a systematic review and meta-analysis of individual participant data. Clin Epidemiol.
2018;10:363-379. doi:10.2147/CLEP.S150915

Ren K, Ma Y, Chen S, et al. Factors influencing the association between depressive symptoms and cardiovascular disease in US population. Sci
Rep. 2024;14(1):13622. doi:10.1038/s41598-024-64274-3

McCullough ML, Feskanich D, Stampfer MJ, et al. Diet quality and major chronic disease risk in men and women: moving toward improved
dietary guidance. Am J Clin Nutr. 2002;76(6):1261-1271. doi:10.1093/ajcn/76.6.1261

Vaccarino V, Badimon L, Bremner JD, et al. Depression and coronary heart disease: 2018 position paper of the ESC working group on coronary
pathophysiology and microcirculation. Eur Heart J. 2020;41(17):1687-1696. doi:10.1093/eurheartj/ehy913

Choi NG, Kim J, Marti CN, Chen GJ. Late-life depression and cardiovascular disease burden: examination of reciprocal relationship. Am
J Geriatric Psychiatry. 2014;22(12):1522-1529. doi:10.1016/j.jagp.2014.04.004

van Marwijk HWJ, van der Kooy KG, Stehouwer CDA, Beekman ATF, van Hout HPJ. Depression increases the onset of cardiovascular disease
over and above other determinants in older primary care patients, a cohort study. BMC Cardiovasc Disord. 2015;15(1):40. doi:10.1186/s12872-015-
0036-y

Fiske A, Wetherell JL, Gatz M. Depression in Older Adults. Annu Rev Clin Psychol. 2009;5(1):363-389. doi:10.1146/annurev.
clinpsy.032408.153621

Goldston K, Baillie A. Depression and coronary heart disease: a review of the epidemiological evidence, explanatory mechanisms and management
approaches. Clin Psychol Rev. 2008;28(2):288-306. doi:10.1016/j.cpr.2007.05.005

Papazacharias A, Logroscino G, Barulli MR, Nardini M. Late life depression and late onset depression: are the same clinical and pathopsysiological
picture? Psychiatry Danub. 2010;22(Suppl 1):S108-10.

Yu L, Chen Y, Wang N, et al. Association between depression and risk of incident cardiovascular diseases and its sex and age modifications:
a prospective cohort study in Southwest China. Front Public Health. 2022;10.

Bucciarelli V, Caterino AL, Bianco F, et al. Depression and cardiovascular disease: the deep blue sea of women'’s heart. Trends Cardiovasc Med.
2020;30(3):170-176. doi:10.1016/j.tcm.2019.05.001

Xie W, Zheng F, Yan L, Zhong B. Cognitive decline before and after incident coronary events. J Am Coll Cardiol. 2019;73(24):3041-3050.
doi:10.1016/j.jacc.2019.04.019

Ruan Y, Guo Y, Zheng Y, et al. Cardiovascular disease (CVD) and associated risk factors among older adults in six low-and middle-income
countries: results from SAGE Wave 1. BMC Public Health. 2018;18(1):778. doi:10.1186/s12889-018-5653-9

Carroll AJ, Carnethon MR, Liu K, et al. Interaction between smoking and depressive symptoms with subclinical heart disease in the Coronary
Artery Risk Development in Young Adults (CARDIA) study. Health Psychol. 2017;36(2):101-111. doi:10.1037/hea0000425

Lubin JH, Couper D, Lutsey PL, Woodward M, Yatsuya H, Huxley RR. Risk of cardiovascular disease from cumulative cigarette use and the
impact of smoking intensity. Epidemiology. 2016;27(3):395-404. doi:10.1097/EDE.0000000000000437

Tiksnadi BB, Iswandi CP, Bijaksana TL, Wahjoepramono NND. Discovering the relationship between anxiety or depression and risk factors of
coronary artery disease. Open Access Maced J Med Sci. 2023;11(B):5-8. doi:10.3889/0amjms.2023.10832

Whooley MA, Wong JM. Depression and Cardiovascular Disorders. Annu Rev Clin Psychol. 2013;9(1):327-354. doi:10.1146/annurev-clinpsy
-050212-185526

94

https: Vascular Health and Risk Management 2025:21


https://doi.org/10.18502/kls.v4i13.5280
https://doi.org/10.1186/s12889-019-8142-x
https://doi.org/10.1016/j.jad.2018.12.042
https://doi.org/10.1016/j.jad.2018.12.042
https://doi.org/10.7759/cureus.30119
https://doi.org/10.1136/fmch-2019-000262
https://doi.org/10.2147/VHRM.S390734
https://doi.org/10.1001/jamanetworkopen.2019.16591
https://doi.org/10.1186/1751-0473-3-17
https://doi.org/10.1186/s12889-018-5238-7
https://doi.org/10.1177/2047487316649493
https://doi.org/10.1016/j.jjcc.2018.02.015
https://doi.org/10.2147/CLEP.S150915
https://doi.org/10.1038/s41598-024-64274-3
https://doi.org/10.1093/ajcn/76.6.1261
https://doi.org/10.1093/eurheartj/ehy913
https://doi.org/10.1016/j.jagp.2014.04.004
https://doi.org/10.1186/s12872-015-0036-y
https://doi.org/10.1186/s12872-015-0036-y
https://doi.org/10.1146/annurev.clinpsy.032408.153621
https://doi.org/10.1146/annurev.clinpsy.032408.153621
https://doi.org/10.1016/j.cpr.2007.05.005
https://doi.org/10.1016/j.tcm.2019.05.001
https://doi.org/10.1016/j.jacc.2019.04.019
https://doi.org/10.1186/s12889-018-5653-9
https://doi.org/10.1037/hea0000425
https://doi.org/10.1097/EDE.0000000000000437
https://doi.org/10.3889/oamjms.2023.10832
https://doi.org/10.1146/annurev-clinpsy-050212-185526
https://doi.org/10.1146/annurev-clinpsy-050212-185526

Alfian et al

57. Rezaianzadeh A, Moftakhar L, Seif M, Johari MG, Hosseini SV, Dehghani SS. Incidence and risk factors of cardiovascular disease among
population aged 40-70 years: a population-based cohort study in the South of Iran. Trop Med Health. 2023;51(1):35. doi:10.1186/s41182-023-
00527-7

58. Bays HE, Taub PR, Epstein E, et al. Ten things to know about ten cardiovascular disease risk factors. Am J Prev Cardiol. 2021;5:100149.
doi:10.1016/j.ajpc.2021.100149

59. Alpert JS. New coronary heart disease risk factors. Am J Med. 2023;136(4):331-332. doi:10.1016/j.amjmed.2022.08.002

60. Thurfah JN, Christine, Bagaskhara PP, Alfian SD, Puspitasari IM. Dietary supplementations and depression. J Multidiscip Healthc.
2022;15:1121-1141. doi:10.2147/JMDH.S360029

Vascular Health and Risk Management Dovepress

Taylor & Francis Group
Publish your work in this journal

Vascular Health and Risk Management is an international, peer-reviewed journal of therapeutics and risk management, focusing on concise rapid
reporting of clinical studies on the processes involved in the maintenance of vascular health; the monitoring, prevention and treatment of vascular
disease and its sequelae; and the involvement of metabolic disorders, particularly diabetes. This journal is indexed on PubMed Central and
MedLine. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to
use. Visit http://www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/vascular-health-and-risk-management-journal

Vascular Health and Risk Management 2025:21 Ei X in a 95


https://doi.org/10.1186/s41182-023-00527-7
https://doi.org/10.1186/s41182-023-00527-7
https://doi.org/10.1016/j.ajpc.2021.100149
https://doi.org/10.1016/j.amjmed.2022.08.002
https://doi.org/10.2147/JMDH.S360029
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Materials and Methods
	Study Design and Data Source
	Study Population
	Depressive Symptoms Assessment
	CVD Assessment
	Potential Confounders
	Statistical Analysis

	Results
	Characteristics of Respondents
	Association Between Depressive Symptoms and Self-Reported CVD
	Sub-Group Analysis Based on Age Groups

	Discussion
	Conclusion
	Institutional Review Board Statement
	Data Sharing Statement
	Informed Consent Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure

