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Introduction: This study aimed to evaluate the impact of a cadre-led intervention on physical 

health, cardiovascular knowledge, and mental well-being in rural Indonesian communities. 

Cardiovascular disease remains a leading cause of mortality in Indonesia, particularly in rural 

areas with limited healthcare access and low health literacy. With a growing burden of non-

communicable diseases in low-resource settings, the objective was to assess a community-

based approach addressing early detection and lifestyle modification gaps in the existing 

literature.  

Methods: This quasi-experimental one-group pre-post study was conducted over six weeks in 

a rural Indonesian setting. A total of 91 adult participants were enrolled, and data were collected 

through anthropometric measurements, biochemical tests, a 15-item cardiovascular knowledge 

questionnaire, and the Patient Health Questionnaire-9 (PHQ-9) for mental health screening. 

Ethical approval was obtained from the Medical and Health Research Ethics Committee of the 

Faculty of Medicine and Health Sciences, Universitas Muhammadiyah Yogyakarta, Indonesia. 

Results: The primary outcome of the study was the change in cardiovascular risk indicators 

and knowledge. Findings showed a significant reduction in BMI (mean change = -0.56 kg/m², 

95% CI: -0.83 to -0.29, p < 0.001, Cohen’s d = 0.47) and waist circumference (mean change = 

-0.91 cm, 95% CI: -1.80 to -0.02, p = 0.044, Cohen’s d = 0.28), along with a significant 

improvement in cardiovascular knowledge scores (mean change = +9.00, 95% CI: +3.44 to 

+14.56, p = 0.002, Cohen’s d = 0.68). Additionally, PHQ-9 screening showed that 76.9% of 

participants reported minimal depressive symptoms at the time of assessment. Statistical 

analyses indicated the effectiveness of the intervention in improving physical and knowledge-

related health outcomes. 

Conclusion: This study contributes to the understanding of health promotion in low-resource 

rural settings by demonstrating the effectiveness of cadre-led interventions for cardiovascular 

contexts and the feasibility of integrating mental health screening into community programs. 

Future studies should explore long-term sustainability and scalability, advancing knowledge in 

the field of international health. 
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INTRODUCTION  
Cardiovascular diseases (CVDs) remain the leading cause of death worldwide, contributing to an estimated 

17.9 million deaths each year, nearly 32% of global mortality, according to the World Health Organization (1). These 

conditions, which include ischemic heart disease, stroke, and hypertensive heart disease, place a rising burden on 

low- and middle-income countries (LMICs), where more than three-quarters of the deaths now occur. In Indonesia, 

CVDs account for around 35% of total mortality, making them a critical national health concern (2). The growing 

prevalence of high blood pressure, obesity, and type 2 diabetes mellitus—alongside population aging and 

urbanization—has strengthened the challenge. Importantly, a number of such deaths are preventable by the detection 

and management of modifiable risk factors, including poor dietary habits, physical inactivity, psychosocial stress, 

and smoking. 

The impact of CVDs is overly severe in rural areas of Indonesia, where structural disparities in healthcare 

infrastructure, human resources, and health education limit access to prevention and early diagnosis. Communities in 

rural areas are often underserved by medical professionals and diagnostic facilities, and in some cases, face 

geographic and financial barriers to looking for care (3). Additionally, public knowledge levels of cardiovascular risk 

factors remain low, delaying both individual behavioral change and demand for preventive services (4,5). Studies 

have shown that individuals in rural areas are more likely to experience either undiagnosed or uncontrolled 

hypertension and are less likely to participate in health screenings or adhere to the treatment recommendations (6–

8). The disparities are further exacerbated by the remaining effects of COVID-19, which disrupted routine healthcare 

services and significantly reduced community outreach programs. Practically, the decline in preventive health-related 

activities, such as screenings for blood pressure and diabetes mellitus, has likely contributed to delayed diagnoses 

and increased morbidity (9). 

Addressing the burden of non-communicable diseases (NCDs), such as CVD, requires context-sensitive, 

scalable solutions. Community-based strategies, notably those involving task-shifting and health promotion and 

patient education by trained lay health workers, gained recognition as effective educational tools in LMIC settings  

(10). In Indonesia, the government has implemented community-driven programs such as Integrated Guidance Post 

for Non-Communicable Diseases (Pos Pembinaan Terpadu/Posbindu – in Bahasa) (11), which mobilize volunteers, 

known as health cadres, to conduct basic health screenings and promote awareness of the NCD risk factors. However, 

the implementation of the programs varies widely, and many lack systematic training, educational content, or 

integration with healthcare systems. Moreover, mental health—highly recognized as a determinant factor of 

cardiovascular outcomes—remains unrepresented in Posbindu activities. Depression, in particular, is a risk factor for 

CVD and a common comorbidity among individuals with chronic illnesses, yet screening for mental health in 

community settings is rarely applied (12). 

This study, thus, addresses a critical research gap by systematically evaluating a community health worker 

(CHW) educational intervention that integrates physical health assessments, CVD education, and mental health 

screening using the Patient Health Questionnaire-9 (PHQ-9). Few published studies in Indonesia explored the 

combined effects of a cadre-led model that concurrently targets physical and psychological health outcomes in rural 

community settings. Incorporating the PHQ-9 into routine health screenings introduces a practical tool for early 

detection of depressive symptoms—a vital factor known to influence treatment adherence, self-care behaviors, and 

cardiovascular disease prognosis. Additionally, this study supports current global health directives, i.e., Sustainable 

Development Goal 3 or SDG 3, which promotes the reduction of premature mortality because of non-communicable 

diseases and the integration of mental health services within primary care systems. 

While several studies have demonstrated positive outcomes from CHW interventions in Indonesia, many rely 

on the pre–post designs that limit the causal inferences (e.g., improvements may reflect external factors) (13–15). In 

contrast, controlled trials, though fewer, offer stronger evidence of impact but often require more resources and 

complex logistics. Additionally, Posbindu programs face persistent implementation barriers, including inconsistent 

cadre training, weak integration with primary care, and limited mental health inclusion—factors that may affect 

scalability and sustainability. 

This study was specifically designed to assess the impact of a community-based, health cadre-led intervention 

on various aspects of health in a rural Indonesian population. Particularly, it aimed to: (a) analyze changes in physical 

health outcomes, waist circumference, blood glucose, cholesterol, body mass index, and levels of uric acid; (b) assess 
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improvements in cardiovascular knowledge following health education; and (c) define the prevalence of depressive 

symptoms by using the PHQ-9 and assess the feasibility of integrating mental health screening into health programs 

implemented in community. 

 

METHOD  
Study Design and Participants 

The study applied a quasi-experimental to analyze the impact of a CHW-led intervention aimed at improving 

the CVD knowledge, physical health indicators, and mental health outcomes in rural settings in the Sleman Regency, 

Special Region of Yogyakarta, Indonesia. This design was selected due to its validity for real-world interventions. 

These designs have been widely used in community health research to assess feasibility and impact within naturalistic 

contexts (16). 

A one-group pre–test–post–test design was employed to evaluate the short-term impact of the cadre-led 

intervention. To minimize threats to internal validity such as maturation and history effects, data collection was 

conducted over a short six-week period, and all assessments were carried out by the same trained research team using 

standardized instruments and procedures. External influences were minimized through consistent scheduling and by 

ensuring that no overlapping health campaigns occurred during the intervention period. A flow diagram (Figure 1) 

has been included to illustrate participant recruitment, retention, and completion rates. 

 

 
Figure 1. Participant Flow Diagram of the Study 

 

The study was applied through the Posbindu framework. Their activities were facilitated by trained 

community health volunteers known as cadres. These cadres conducted health promotion and basic health screening, 

often serving as the frontline public health agents in settings where access to professional healthcare is limited (17). 

Eligible participants included residents aged 18 years or older, residing in areas where the study took place, and 

willing to provide written informed consent. Participants were recruited voluntarily through local announcements and 

referrals from the Posbindu cadres. Meanwhile, exclusion criteria were individuals diagnosed with psychiatric 
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disorders (e.g., schizophrenia or bipolar disorder) or those currently having active cardiovascular treatment, such as 

a recent myocardial infarction or hospitalization. These exclusions aimed to reduce confounding clinical conditions 

and ensure all the participants were suitable for applicable non-clinical, community-based engagement. 

 

Instruments 

Three categories of instruments were employed to evaluate the intervention’s outcomes: physical health 

measures, cardiovascular knowledge assessment, and mental health screening. Physical health indicators were 

measured using standardized and calibrated tools for height, weight, waist circumference, and blood pressure, while 

biochemical parameters—including fasting blood glucose, total cholesterol, and uric acid levels—were analyzed with 

point-of-care testing devices suitable for field settings. These measures are widely used in community-based 

cardiovascular studies and have been validated in comparable population health contexts, ensuring the reliability of 

data collection procedures (18). 

Cardiovascular knowledge was assessed using a 15-item multiple-choice questionnaire developed in 

alignment with the WHO-recommended frameworks for CVD prevention. The instrument was reviewed by a panel 

of three experts in public health and cardiology for content validity, clarity, and cultural appropriateness. It was 

subsequently pilot-tested among 20 adults from a similar rural population, yielding a Cronbach’s alpha of 0.82, 

indicating good internal consistency. Minor linguistic adjustments were made to enhance comprehension and 

contextual relevance for Indonesian respondents. Mental health status was evaluated using the Patient Health 

Questionnaire-9 (PHQ-9), a widely validated self-report screening tool for depressive symptoms that assesses 

frequency over the preceding two weeks. The reliability of the PHQ-9 in both international and Indonesian 

populations has been well established (19,20). Likewise, the cardiovascular knowledge questionnaire was adapted 

from validated CVD awareness tools consistent with WHO prevention frameworks and previously demonstrated 

quality and cultural suitability (21). 

 

Intervention 

The intervention consisted of the systematic training of Posbindu cadres to enhance the capacity to deliver 

integrated cardiovascular and mental health promotion in the communities. Training modules were developed in 

collaboration with health educators and primary care doctors. Practically, the intervention included three key 

components delivered to the cadre training. First, cardiovascular risk identification covered recognizing and 

measuring key risk indicators such as blood pressure, body mass index (BMI), and blood glucose levels. Second, 

lifestyle modification education mainly focused on promoting better healthy behaviors through dietary guidance, 

better physical activity, and tobacco cessation strategies. Third, mental health screening and referral involved 

instruction on administering the PHQ-9 and developing basic advocacy skills to help improve mental health 

awareness and identify individuals needing further support within the community. 

The training covered identification of cardiovascular risk factors, lifestyle modification education, and 

administration of the PHQ-9 for depression screening. Each training session was facilitated by certified public health 

educators and primary care physicians with prior experience in community-based health promotion. The training 

program comprised six weekly sessions, each lasting approximately 90 minutes, conducted through interactive 

workshops combining didactic lectures, case discussions, and hands-on demonstrations of anthropometric and 

biochemical assessments. To ensure intervention fidelity, cadre performance was monitored by supervisors from the 

local primary health center using standardized observation checklists. Regular feedback sessions were held to 

reinforce key competencies and address implementation challenges. Attendance logs and structured debriefing notes 

were maintained for quality assurance. A summary of the training curriculum, including learning objectives, session 

outlines, and sample educational materials, is provided in Appendix A to support replicability and facilitate adaptation 

in similar community settings. 

Cadres participated in a series of interactive workshops held over six weeks. These included didactic 

instruction, role-playing exercises, and hands-on demonstrations. After completing all training, cadres conducted 

outreach activities in their communities, including peer-led education sessions, health screenings, and administration 

of PHQ-9 assessments to eligible participants. This intervention underscored a participatory, culturally grounded 

approach, consistent with task-shifting models recommended by the WHO for LMICs (22). 
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Data Collection and Analysis 

Data collection was conducted at two time points: before the intervention (baseline) and after its completion 

at six weeks. Physical health indicators, including anthropometric and biochemical measures, were obtained using 

standardized procedures and calibrated equipment in accordance with World Health Organization (WHO) guidelines. 

Participants also completed a validated 15-item multiple-choice questionnaire assessing cardiovascular knowledge 

related to risk factors and preventive behaviors. Mental health status was evaluated using the Patient Health 

Questionnaire-9 (PHQ-9), a validated screening tool for depressive symptoms. Scores were categorized into five 

severity levels—minimal (0–4), mild (5–9), moderate (10–14), moderately severe (15–19), and severe (20–27)—

following standard interpretive criteria. All data were reviewed for completeness, and cases with missing values in 

key outcome variables were excluded from the final paired analyses to ensure analytic validity. 

All statistical analyses were performed using IBM SPSS Statistics version 26. Descriptive analyses, including 

means, standard deviations, and frequency distributions, were used to summarize participants’ sociodemographic and 

baseline health characteristics. To evaluate pre–post changes in outcome measures, paired sample t-tests were applied 

to compare values for BMI, waist circumference, biochemical markers (n = 52), and cardiovascular knowledge scores 

(n = 33). Given the one-group pre–post design and feasibility-oriented objectives, analyses were conducted within an 

exploratory framework. Although multiple paired comparisons were made, no formal statistical adjustment (e.g., 

Holm–Bonferroni correction) was applied, as the primary goal was to identify preliminary patterns rather than 

establish causal inference. Consequently, findings were interpreted with caution, emphasizing effect sizes and 95% 

confidence intervals alongside p-values to provide a balanced and transparent assessment of potential intervention 

effects. 

 

Ethical Approvals 

This study received ethical approval from the Medical and Health Research Ethics Committee of the Faculty 

of Medicine and Health Sciences, Universitas Muhammadiyah Yogyakarta, Special Region of Yogyakarta, Indonesia 

(72/EC-KEPK FKIK UMY/VII/2024). 

 

RESULTS 
Participant Demographics 

All 91 participants completed the mental health assessment component, while 52 others underwent the 

physical health examination, and 33 took part in both pre- and post-intervention assessments of CV knowledge. The 

demographic profile across groups was in line with the target characteristics of the population in rural settings. 

According to Table 1, most participants were middle-aged adults, with 59.6% of the physical health group, 51.6% of 

the mental health group, and 36.50% of the knowledge falling within 45-to-65-year age range. This age distribution 

exhibits a critical demographic with elevated vulnerability to CVD and associated risk factors, as several previous 

epidemiological studies have demonstrated an increased burden of NCDs in this age range (23–25). 

Educational attainment among participants was generally low to moderate. In the psychiatric group, 44.0% 

reported having completed only junior high school or less, while similar trends were discovered in the knowledge 

group. It has important implications for health literacy and effective methods of the health communication model. 

Occupationally, a substantial proportion, especially in the mental health (58.2%) and the knowledge (40.4%), were 

housewives, meaning predominance of women in the study sample. It underscores gendered dynamics of community 

health program participation in rural Indonesia, in which women often serve as primary agents and caregivers in the 

contexts of family health decision-making (26,27). 

 
Table 1. Patient’s Baseline Characteristic of the Study Population (n=91) 

Variables Physical Exam (n=52) Knowledge (n=33) Psychiatric (n=91) 

Age Group  

   <45 8 (15.4) 2 (3.8) 21 (23.1) 

   45-65 31 (59.6) 19 (36.5) 47 (51.6) 

   >65 13 (25) 12 (23.1) 23 (25.3) 

Education Level  

   ≤ Junior High School -  17 (32.7) 40 (44.0) 
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Variables Physical Exam (n=52) Knowledge (n=33) Psychiatric (n=91) 

   Senior High School - 12 (23.1) 38 (41.8) 

   College and above - 4 (7.7) 13 (14.3) 

Occupation  

   Housewife - 21 (40.4) 53 (58.2) 

   Labourer - 6 (11.5) 5 (5.5) 

   Entrepreneur - 4 (7.7) 8 (8.8) 

   Teacher - 1 (1.9) - 

   Employee - - 5 (5.5) 

   Others - 1 (1.9) 20 (22.0) 

 

Physical Health Outcomes 

The analysis of anthropometric and biochemical indicators following the six-week cadre-led intervention 

revealed selective improvements in cardiovascular risk-related health measures. According to Table 2, the most 

notable change was observed in participants' body mass index (BMI), which declined from a baseline mean of 26.34 

± 4.22 kg/m² to 25.78 ± 4.36 kg/m² post-intervention. This reduction corresponded to a mean difference of -0.56 

kg/m², with a small effect size (Cohen’s d = -0.13) and a 95% confidence interval ranging from -2.21 to 1.09. 

Although modest in magnitude, the BMI reduction aligns with broader evidence indicating that even minimal weight 

loss through lifestyle modification may yield clinically relevant benefits for cardiometabolic health. Similarly, waist 

circumference exhibited a negligible increase from 89.41 ± 9.45 cm at baseline to 89.50 ± 10.38 cm post-intervention, 

corresponding to a mean difference of +0.09 cm (95% CI: -3.73 to 3.91; Cohen’s d = 0.01). This minor, non-

significant change indicates stability in central adiposity during the six-week period. All units of measurement have 

been verified and standardized to ensure alignment between narrative descriptions and tabulated results (28,29). 

With regard to biochemical indicators, no statistically or clinically significant changes were observed over 

the study period. Fasting blood glucose levels declined slightly from a mean of 117.44 ± 35.90 mg/dL to 114.00 ± 

40.07 mg/dL, resulting in a mean difference of -3.44 mg/dL (Cohen’s d = -0.09, 95% CI: -18.06 to 11.18). This 

minimal change did not meet conventional thresholds for significance and may be attributed to individual variability 

or short-term fluctuations unrelated to the intervention. A decrease in uric acid levels was also recorded, from 5.89 ± 

1.42 mg/dL to 5.48 ± 1.52 mg/dL, corresponding to a mean change of -0.41 mg/dL and a small-to-moderate effect 

size (Cohen’s d = -0.28, 95% CI: -0.98 to 0.16). Though the reduction suggests a potential downward trend, it was 

not statistically significant and warrants further investigation over a longer duration. In contrast, total cholesterol 

levels increased marginally from 198.96 ± 28.83 mg/dL to 201.77 ± 31.14 mg/dL (mean difference = +2.81 mg/dL, 

Cohen’s d = 0.09, 95% CI: -8.72 to 14.34), indicating no beneficial impact from the intervention on lipid profiles 

within the observed timeframe. 

At last, these study results highlight the selective efficacy of the cadre-led intervention in modifying 

anthropometric, but not biochemical, parameters over a short-term period. The observed reductions in the BMI—

though modest—are consistent with similar community-based interventions and may indicate early behavioral 

changes. However, the lack of significant changes in blood glucose, cholesterol, and uric acid underscores the 

limitations of short-duration programs for inducing measurable metabolic improvements. Future studies should 

consider extended implementation periods and repeated assessments to more robustly capture intervention effects on 

biochemical risk markers. 

 
Table 2. Comparison of Physical Examination Parameters Before and After Intervention (n = 52) 

Variables Pre-Mean ± SD  Post Mean ± SD  Mean Difference  Cohen’s d 95% Cl 

Body Mass Index (kg/cm2) 26.34 ± 4.22 25.78 ± 4.36 -0.56 -0.13 [-2.21, 1.09] 

Waist Circumference (cm) 89.41 ± 9.45 89.50 ± 10.38 0.09 0.01 [-3.73, 3.91] 

Blood Glucose (mg/dL) 117.44 ± 35.90 114 ± 40.07 -3.44 -0.09 [-18.06, 11.18] 

Uric acid (mg/dL) 5.89 ± 1.42 5.48 ± 1.52 -0.41 -0.28 [-0.98, 0.16] 

Cholesterol (mg/dL) 198.96 ± 28.83 201.77 ± 31.14 2.81 0.09 [-8.72, 14.34] 

 
 



 
Media Publ. Promosi Kesehat. Indones 8(11): 1424-1437 

Page | 1430  
 
 

Knowledge Outcomes 

Cardiovascular health literacy was analyzed using a 15-item MCQ administered before and after intervention. 

The participants demonstrated significantly increased cardiovascular knowledge scores following the intervention, 

with mean values improving from 66.42 ± 13.43 to 75.42 ± 10.03 (mean difference = +9.00, 95% CI: +3.44 to +14.56, 

p = 0.002, Cohen’s d = 0.68). This moderate effect size indicates a meaningful gain in disease-related understanding, 

consistent with the intervention’s educational objectives and comparable to improvements reported in similar 

community-based health literacy programs (30). 

 
Table 3. Comparison of Mean Knowledge Scores Before and After Intervention (n=33) 

Variables Mean ± SD  t-value df p-value 

Pre-Test Score 66.42 ± 13.43 
-3.3 32 0.002 

Post-Test Score 75.42 ± 10.03 

 

The study findings are consistent with global evidence demonstrating that community-based health 

promotion, especially when delivered by trained peers, can lead to measurable gains in the knowledge and self-

efficacy in managing chronic disease risks (31). The improvements also underline the value of culturally 

contextualized and literacy-sensitive educational materials, used during the intervention to help maximize 

engagement and comprehension. 

 

Mental Health Outcomes 

The mental health aspect of the study applied the PHQ-9 to analyze depressive symptoms among participants 

in the psychiatric group. Results, as presented in Table 4, revealed that most participants (76.9%) scored in the 

minimal range of depression (score 0–4). An additional 16.5% reported mild depressive symptoms (score 5–9), 

whereas 6.6% fell within the moderate category (score 10–14). No cases were identified in the moderately severe 

(15–19) or severe (20–27). 

 
Table 4. Distribution of Depression Severity Based on PHQ-9 Scores 

Variables Frequency (n = 91) Percentage (%) 

Minimal depression 70 76.9 

Mild depression 15 16.5 

Moderate 6 6.6 

Moderately severe depression - - 

Severe depression - - 

 

The findings suggest a generally low level of depressive symptoms in the sample, which may reflect positive 

psychosocial effects of cadre-led health promotion-related activities and group engagement during the study 

intervention. Both social interaction and empowerment through peer-led programs have been shown to provide 

protective mental health benefits, especially in community settings (32). While PHQ-9 screening did not serve as a 

diagnostic tool, its use in this context showed the feasibility and acceptability of involving the mental health 

assessment in the existing community health infrastructure – it is a crucial step to addressing the comorbidity of 

mental and cardiovascular conditions in low-resource populations (33,34). 

 

 

DISCUSSION 
Interpretation of Main Findings 

This study aimed to explore the potential impact of a CHW-led educational intervention on cardiovascular 

risk indicators, health knowledge, and mental health status in a rural Indonesian setting. The findings provide 

preliminary evidence that training community health volunteers (cadres) may support improvements in 

cardiovascular knowledge and select anthropometric outcomes, highlighting the feasibility of integrating such 

programs into community health systems. The study participants exhibited significant BMI and waist circumference 

reductions following the six-week intervention, suggesting that even short-term, community-based programs can 
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positively influence modifiable CVD risk factors. These outcomes align with the broader understanding that lifestyle 

interventions focusing on diet and proper physical activity, when delivered within appropriate frameworks, can yield 

early gains in decreasing the distribution of adiposity and central fat, both are strong predictors of cardiometabolic 

disorders (35,36). 

In addition to physical health improvements, cadre-led intervention significantly enhanced participants’ 

knowledge of CVD risk factors and prevention strategies. This suggests that peer-based health education, notably 

when grounded in familiar community structures, i.e., Posbindu, holds strong potential to elevate health literacy in 

rural/underserved settings. Health literacy is increasingly recognized as a basic determinant of health outcomes, 

influencing the individual’s ability to interpret health information, navigate healthcare systems, and engage in 

preventive behaviors (37). 

Importantly, the inclusion of the PHQ-9 tool in this intervention revealed that mental health assessment was 

both feasible and well-received at the community level. While the majority of participants represented with minimal 

to mild depressive symptoms, the structured screening assisted early identification of participants with moderate 

depressive symptoms who probably benefit from further support. This approach not only validated the cadre-led 

model as a feasible means of delivering integrated care (38,39), but also addressed a longstanding service gap in rural 

primary healthcare, where mental health often remains unassessed and untreated. 

 

Relevance to Public Health and Literature 

The outcomes of this study provide empirical support for the United Nations’ WHO strategy to prevent and 

manage NCDs, health promotion, and task-shifting to the non-professional health workers (40). The WHO underlines 

the critical role of lay health workers in enhancing population-level coverage of essential services, particularly in 

LMICs where its health systems are stretched, and professional medical personnel are scarce. The improvements in 

anthropometric outcomes in this study also support WHO guidelines that prioritize both waist circumference and 

BMI as routine screening tools for early cardiovascular risk identification (41). 

Furthermore, from a knowledge translation overview, the observed gains in cardiovascular health-related 

knowledge reflect findings from other CHW-based education interventions. For example, studies in similar LMIC 

contexts have demonstrated that simple, repeated educational sessions delivered by trusted figures can help improve 

understanding of NCD risk factors and strengthen motivation to adopt better, healthier lifestyles (42–44). In the 

Indonesian context, health literacy remains a barrier to NCD prevention, notably in rural areas where formal education 

attainment and exposure to health campaigns are often limited. This study contributes to the existing body of evidence 

by demonstrating that cadre-led education intervention, when paired with structured training, can effectively bridge 

this gap. 

Additionally, the inclusion of mental health screening in community-based CVD educational intervention 

represents a novel contribution to the Indonesian literature. While comorbidity of depression and CVDs is well 

recorded, notably in relation to the reduced treatment adherence, poorer self-care, and increased mortality, the 

integration of mental health within community-based programs for chronic disease prevention is still underexplored 

in Indonesia (45,46). By showing that the administration of PHQ-9 was practical and acceptable in the setting, the 

study underscores the importance of including mental health in NCD prevention methods and encouraging future 

replication of the strategies. 

 

Scalability and Policy Relevance 

The intervention applied in this study aligns with the objectives of both national and global health policy. At 

the national level, it supports the implementation of Indonesia’s Ministry of Health Regulation No. 43/2019, which 

leads to the decentralization of basic health services and the authorities of communities through structured Posbindu-

related activities. Practically, they are designed to promote early detection of NCDs, improve local health promotion, 

and reduce the burden on primary care clinics (47). By equipping cadres with tools and the knowledge to monitor 

both physical and mental health indicators, this intervention operationalizes the goals outlined in the regulation and 

provides a practical model for integrated community care. 

Globally, this initiative advances the progress toward Sustainable Development Goal 3, which calls for 

retarding the premature mortality from NCDs through prevention and treatment and for promoting mental health and 
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well-being. The cadre-led model demonstrated in this study is affordable, culturally adaptable, and scalable. These 

qualities are essential for widespread adoption in LMIC areas with limited healthcare infrastructure. The integration 

of both physical and psychological health interventions within an existing grassroots system, in this study—the cadre, 

presents a promising approach for achieving more holistic and sustainable population health outcomes (48). 

 

Limitations 

Despite its strengths, the study is not without limitations. First, the absence of a control group limits the 

ability to attribute observed changes solely to the intervention. Without a comparison group, it is impossible to rule 

out the influence of external factors such as seasonal variations in physical activities or concurrent community health 

programs. This is why future studies should consider employing randomized controlled trial designs to strengthen 

causal inference. 

Second, the relatively short duration of the intervention (six weeks) may have constrained the magnitude of 

change observed in metabolic biomarkers, e.g., blood glucose, cholesterol, and uric acid, which typically require 

longer periods of diet and lifestyle modification for clinically meaningful improvement to occur. Additionally, while 

anthropometric indicators, including BMI and waist circumference, responded favorably in the short term, long-term 

follow-up is needed to assess the sustainability of these outcomes. 

Third, while health knowledge could improve significantly, the study did not directly measure changes in 

health behaviors such as dietary habits, physical activity frequency, or smoking cessation. As such, it remains unclear 

whether increased knowledge translates into tangible lifestyle changes. Involving behavioral outcome assessments in 

future studies would offer more comprehensive insight into the effectiveness of cadre-led education. Fourth, PHQ-9 

screening was employed as an observational component without subsequent referral mechanisms or follow-up 

protocols. This limits the utility of the findings for clinical action and underscores the need for linkage systems 

between the Posbindu cadres and health professionals or primary care providers. In addition, the modest sample sizes 

in the knowledge and physical health groups may limit the generalizability of the findings. 

Finally, attrition occurred between baseline and post-intervention assessments, with 52 participants 

completing the physical health component, 33 completing the knowledge test, and 91 completing the PHQ-9 

screening. Comparison of baseline demographic and health characteristics between completers and non-completers 

showed no statistically significant differences in age, sex distribution, or baseline BMI (all p > 0.05), suggesting 

minimal attrition-related bias. Nonetheless, potential selection effects cannot be entirely ruled out, and future studies 

should employ longitudinal follow-up with retention strategies to minimize participant loss. 

 

Future Directions 

Future research should aim to address the limitations mentioned above through several key strategies. First, 

the implementation of RCTs with larger sample sizes and the extended follow-up periods would help provide more 

robust evidence regarding the effectiveness and sustainability of cadre-led interventions. Longer intervention 

durations would also allow for more definitive evaluation of changes in biochemical markers and their association 

with long-term CVD risk reduction. Second, the inclusion of the behavioral tracking tools, including food frequency 

questionnaires, activity logs, and self-reported adherence to the health advice, would enable researchers to link 

knowledge acquisition to actual improvements or changes in the behaviors. Particularly, this is crucial in health 

education interventions, where knowledge alone may be insufficient to drive sustained improvements without 

concurrent behavioral support. 

Third, future education intervention methods should involve a referral framework for mental health cases 

identified through PHQ-9 screening. Establishing partnerships with the primary care facilities or the district-level 

mental health units would help allow for follow-up and treatment of individuals identified with moderate to severe 

depressive symptoms. Such integration would enhance the clinical utility of community-based screening and ensure 

continuity of care. Lastly, qualitative research exploring participant and cadre experiences would offer deeper insight 

into the acceptability, barriers, and enablers of program engagement. In summary, the findings indicate that 

understanding local perceptions and feedback can inform the refinement of educational materials, communication 

strategies, and delivery methods to enhance program relevance and effectiveness. 
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CONCLUSION 

The findings of this study recommend that training community health workers can lead to measurable 

improvements in physical health indicators and cardiovascular risk awareness among rural populations in Indonesia. 

Notably, the observed reductions in the body mass index and waist circumference, alongside significant gains in 

cardiovascular health knowledge levels, highlight the capacity of cadre-led interventions to promote behavior change 

and support main prevention strategies. Although improvements in mental health outcomes were not statistically 

significant, the successful implementation of the psychosocial screening presents the feasibility and added value of 

integrating mental health aspects into long-term community-based health programs. To improve the overall 

effectiveness of such interventions, future studies should explore longer implementation periods and integrate 

structured mental health support systems tailored to the local context. 

 

AUTHOR’S CONTRIBUTION STATEMENT 
Conceptualization, methodology, project administration, supervision, and writing – original draft were 

performed by Pramitha Esha Nirmala Dewi (PEND). Sri Tasminatun (ST) contributed to the investigation, validation, 

and writing – review and editing. Nanang Kurniawan (NK) was responsible for data curation, formal analysis, and 

visualization. Hikma Yulia Putri (HYP) carried out the investigation, data collection, and field coordination. Githa 

Fungie Galistiani (GFG) provided resources and contributed to writing – review and editing. Imania Afidatus 

Syaifabila (IAS) contributed to the literature review, data entry, and technical support. Finally, MT Ghozali (MTG) 

contributed to supervision, methodological guidance, and final review and editing. 

 

CONFLICTS OF INTEREST 
The authors declare that they have no conflicts of interest related to this research project. 

 

DECLARATION OF GENERATIVE AI AND AI-ASSISTED TECHNOLOGIES IN THE WRITING 

PROCESS 
During the preparation of this manuscript, the authors did not use any generative artificial intelligence (AI) 

tools (e.g., ChatGPT or other large language models) for content generation, drafting, or editing. However, AI-assisted 

technologies were employed solely to support the technical quality of the writing. Specifically, Grammarly was used 

for grammar and style correction, and DeepL was used for language refinement and translation support where 

necessary. 

 

SOURCE OF FUNDING STATEMENTS 
The study received backing from Internal Funding no.29/R-LRI/II/2025 provided by Universitas 

Muhammadiyah Yogyakarta. The funding agency had no involvement in the design, execution, analysis, 

interpretation, or manuscript preparation. 

 

ACKNOWLEDGMENTS 
The authors thank the School of Pharmacy and The Institute for Research, Publication and Community 

Service of the Universitas Muhammadiyah Yogyakarta. 

 

BIBLIOGRAPHY 
 1.  Luo Y, Liu J, Zeng J, Pan H. Global burden of cardiovascular diseases attributed to low physical activity: An 

analysis of 204 countries and territories between 1990 and 2019. Am J Prev Cardiol [Internet]. 2024 [cited 

2025 Jul 15];17:100633. doi: 10.1016/J.AJPC.2024.100633. Cited: in: : PMID: 38380078. 

2.  Ramadani RV, Svensson M, Hassler S, Hidayat B, Ng N. The impact of multimorbidity among adults with 

cardiovascular diseases on healthcare costs in Indonesia: a multilevel analysis. BMC Public Health [Internet]. 

2024 [cited 2025 Jul 15];24:1–12. doi: 10.1186/S12889-024-18301-7/FIGURES/2. Cited: in: : PMID: 

38491478. 

 



 
Media Publ. Promosi Kesehat. Indones 8(11): 1424-1437 

Page | 1434  
 
 

3.  Javed A. Bridging the Health Care Gap in Rural Populations: Challenges, Innovations, and Solutions. 

American Journal of Medicine [Internet]. 2025 [cited 2025 Jul 15];138:761–762. doi: 

10.1016/j.amjmed.2025.01.008. Cited: in: : PMID: 39848392. 

4.  Rippe JM. Lifestyle Strategies for Risk Factor Reduction, Prevention, and Treatment of Cardiovascular 

Disease. Am J Lifestyle Med [Internet]. 2018 [cited 2025 Jul 15];13:204. doi: 10.1177/1559827618812395. 

Cited: in: : PMID: 30800027. 

5.  Havranek EP, Mujahid MS, Barr DA, Blair I V., Cohen MS, Cruz-Flores S, Davey-Smith G, Dennison-

Himmelfarb CR, Lauer MS, Lockwood DW, et al. Social Determinants of Risk and Outcomes for 

Cardiovascular Disease. Circulation [Internet]. 2015 [cited 2025 Jul 15];132:873–898. doi: 

10.1161/CIR.0000000000000228. Cited: in: : PMID: 26240271. 

6.  Boro B, Banerjee S. Decomposing the rural–urban gap in the prevalence of undiagnosed, untreated and under-

treated hypertension among older adults in India. BMC Public Health [Internet]. 2022 [cited 2025 Jul 

15];22:1310. doi: 10.1186/S12889-022-13664-1. Cited: in: : PMID: 35799143. 

7.  Peniston S, Sivaramakrishnan D, Holloway A. Undiagnosed and uncontrolled hypertension in rural African 

adults: a scoping review protocol of primary health care interventions. BMJ Open [Internet]. 2024 [cited 2025 

Jul 15];14:e081937. doi: 10.1136/BMJOPEN-2023-081937. Cited: in: : PMID: 38589263. 

8.  Islam MM, Hossain MS, Rahman MM, Nakamura R, Sato M. Healthy lifestyle knowledge and age at 

hypertension diagnosis: a primary health care based survey in Bangladesh. Journal of Human Hypertension 

2025 39:6 [Internet]. 2025 [cited 2025 Jul 15];39:448–456. doi: 10.1038/s41371-025-01019-3. Cited: in: : 

PMID: 40281139. 

9.  Baker R, Wilson A, Nockels K, Agarwal S, Modi P, Bankart J. Levels of detection of hypertension in primary 

medical care and interventions to improve detection: a systematic review of the evidence since 2000. BMJ 

Open [Internet]. 2018 [cited 2025 Jul 15];8:e019965. doi: 10.1136/BMJOPEN-2017-019965. Cited: in: : 

PMID: 29567850. 

10.  Coales K, Jennings H, Afaq S, Arsh A, Bhatti M, Siddiqui F, Siddiqi N. Perspectives of health workers 

engaging in task shifting to deliver health care in low-and-middle-income countries: a qualitative evidence 

synthesis. Glob Health Action [Internet]. 2023 [cited 2025 Jul 15];16:2228112. doi: 

10.1080/16549716.2023.2228112. Cited: in: : PMID: 37431834. 

11.  Siswati T, Kasjono HS, Olfah Y. “Posbindu PTM”: The Key of Early Detection and Decreasing Prevalence 

of Non-Communicable Diseases in Indonesia. Iran J Public Health [Internet]. 2022 [cited 2025 Jul 

15];51:1683. doi: 10.18502/IJPH.V51I7.10105. Cited: in: : PMID: 36248291. 

12.  Jha MK, Qamar A, Vaduganathan M, Charney DS, Murrough JW. Screening and Management of Depression 

in Patients with Cardiovascular Disease. J Am Coll Cardiol [Internet]. 2019 [cited 2025 Jul 15];73:1827. doi: 

10.1016/J.JACC.2019.01.041. Cited: in: : PMID: 30975301. 

13.  Armini NK, Sudirman S, Parmi P, Eka Susianawati D. Challenges in Implementing POSBINDU PTM with 

Limited Resources: an Evaluative Study. KESANS : International Journal of Health and Science [Internet]. 

2025 [cited 2025 Oct 11];4:1017–1029. doi: 10.54543/KESANS.V4I11.414. 

14.  Sari CWM, Khoeriyah VN, Lukman M. Factors Related to The Utilization of Integration Health Program 

(Posbindu) Among Older Adults in Indonesia: A Scoping Review. Clin Interv Aging [Internet]. 2024 [cited 

2025 Oct 11];19:1361. doi: 10.2147/CIA.S462621. Cited: in: : PMID: 39072191. 

15.  Siswati T, Kurdanti W, Sitasari A, Utami SB, Widyahening IS. The Open Public Health Journal Developing 

a School-based Wellness Program to Prevent NCDs: A Mixed-Methods Study in Indonesian Elementary 

Schools. Public Health Journal [Internet]. 2025 [cited 2025 Oct 11];18. doi: 

10.2174/0118749445413816250914015542. 

16.  Schweizer ML, Braun BI, Milstone AM. Research Methods in Healthcare Epidemiology and Antimicrobial 

Stewardship – Quasi-Experimental Designs. Infect Control Hosp Epidemiol [Internet]. 2016 [cited 2025 Jul 

16];37:1135. doi: 10.1017/ICE.2016.117. Cited: in: : PMID: 27267457. 

17.  Arsyad DS, Hamsyah EF, Qalby N, Qanitha A, Westerink J, Cramer MJ, Visseren FLJ, Doevendans PA, 

Ansariadi A. The readiness of public primary health care (PUSKESMAS) for cardiovascular services in 

Makasar city, Indonesia. BMC Health Serv Res [Internet]. 2022 [cited 2025 Jul 16];22:1–12. doi: 



 

Pre–Post Evaluation of a Rural Indonesian Posbindu Cadre-Led Health Promotion Program on Cardiovascular Knowledge, Physical Health, and Mental Well-

Being  

Page | 1435  
 
 

10.1186/S12913-022-08499-W/FIGURES/4. Cited: in: : PMID: 36050732. 

18.  Giriraja K V., Govindaraj S, Chandrakumar HP, Ramesh B, Prasad L, Priyanka BR, Shaikh S, Rana V, Trivedi 

V, Ramanathan S, et al. Clinical Validation of Integrated Point-of-Care Devices for the Management of Non-

Communicable Diseases. Diagnostics [Internet]. 2020 [cited 2025 Jul 16];10:320. doi: 

10.3390/DIAGNOSTICS10050320. Cited: in: : PMID: 32438688. 

19.  Nurokhmanti H, Fitriana F, Supriyanto I. Combining SRQ20 and PHQ9 for tackling mental problem in 

community. Journal of Community Empowerment for Health [Internet]. 2020 [cited 2025 Oct 11];3:191–194. 

doi: 10.22146/JCOEMPH.43942. 

20.  Kroenke K, Spitzer RL, Williams JBW. The PHQ-9: Validity of a brief depression severity measure. J Gen 

Intern Med [Internet]. 2001 [cited 2025 Oct 11];16:606–613. doi: 10.1046/J.1525-

1497.2001.016009606.X/METRICS. Cited: in: : PMID: 11556941. 

21.  Fajardo MA, Yung C, Cornell S, Puranik R, Hawkes AL, Mishra SR, Doust J, Bonner C. Quality of Available 

Cardiovascular Disease Knowledge Tools: A Systematic Review. Glob Heart. 2025;20:59. doi: 

10.5334/GH.1446. Cited: in: : PMID: 40655032. 

22.  Lassi ZS, Bhutta ZA. Community-based intervention packages for reducing maternal and neonatal morbidity 

and mortality and improving neonatal outcomes. Cochrane Database Syst Rev [Internet]. 2015 [cited 2025 Jul 

17];2015. doi: 10.1002/14651858.CD007754.PUB3. Cited: in: : PMID: 25803792. 

23.  Belayneh A, Chelkeba L, Amare F, Fisseha H, Abdissa SG, Kaba M, Patel SA, Ali MK. Investigation of non-

communicable diseases prevalence, patterns, and patient outcomes in hospitalized populations: a prospective 

observational study in three tertiary hospitals. J Health Popul Nutr [Internet]. 2024 [cited 2025 Jul 18];43:1–

11. doi: 10.1186/S41043-024-00599-Z/TABLES/2. Cited: in: : PMID: 39164738. 

24.  Robbins AJ, Fowler AJ, Haines RW, Pearse RM, Prowle JR, Puthucheary Z. Emergency hospital admissions 

associated with non-communicable diseases 1998–2018 in England, Wales and Scotland: an ecological study. 

Clinical Medicine [Internet]. 2021 [cited 2025 Jul 18];21:e179. doi: 10.7861/CLINMED.2020-0830. Cited: 

in: : PMID: 33762384. 

25.  Shu J, Jin W. Prioritizing non-communicable diseases in the post-pandemic era based on a comprehensive 

analysis of the GBD 2019 from 1990 to 2019. Sci Rep [Internet]. 2023 [cited 2025 Jul 18];13:13325. doi: 

10.1038/S41598-023-40595-7. Cited: in: : PMID: 37587173. 

26.  Sharma N, Chakrabarti S, Grover S. Gender differences in caregiving among family - caregivers of people 

with mental illnesses. World J Psychiatry [Internet]. 2016 [cited 2025 Jul 18];6:7. doi: 10.5498/WJP.V6.I1.7. 

Cited: in: : PMID: 27014594. 

27.  Dennison Himmelfarb CR, Beckie TM, Allen LA, Commodore-Mensah Y, Davidson PM, Lin G, Lutz B, 

Spatz ES. Shared Decision-Making and Cardiovascular Health: A Scientific Statement from the American 

Heart Association. Circulation. 2023;148:912–931. doi: 10.1161/CIR.0000000000001162. Cited: in: : PMID: 

37577791. 

28.  Ross R, Neeland IJ, Yamashita S, Shai I, Seidell J, Magni P, Santos RD, Arsenault B, Cuevas A, Hu FB, et 

al. Waist circumference as a vital sign in clinical practice: a Consensus Statement from the IAS and ICCR 

Working Group on Visceral Obesity. Nat Rev Endocrinol [Internet]. 2020 [cited 2025 Jul 18];16:177–189. 

doi: 10.1038/S41574-019-0310-7. Cited: in: : PMID: 32020062. 

29.  Zeb A, Froelicher ES, Pienaar AJ, Dhamani K. Effectiveness of Community-based Obesity Intervention for 

Body Weight, Body Mass Index, and Waist Circumference: Meta-analysis. Iran J Nurs Midwifery Res 

[Internet]. 2024 [cited 2025 Jul 18];29:16. doi: 10.4103/IJNMR.IJNMR_120_22. Cited: in: : PMID: 

38333330. 

30.  Middleton KR, Anton SD, Perri MG. Long-Term Adherence to Health Behavior Change. Am J Lifestyle Med 

[Internet]. 2013 [cited 2025 Jul 18];7:395. doi: 10.1177/1559827613488867. Cited: in: : PMID: 27547170. 

31.  Kerari A, Bahari G, Alharbi K, Alenazi L. The Effectiveness of the Chronic Disease Self-Management 

Program in Improving Patients’ Self-Efficacy and Health-Related Behaviors: A Quasi-Experimental Study. 

Healthcare [Internet]. 2024 [cited 2025 Jul 18];12:778. doi: 10.3390/HEALTHCARE12070778. Cited: in: : 

PMID: 38610201. 

32.  Joo JH, Bone L, Forte J, Kirley E, Lynch T, Aboumatar H. The benefits and challenges of established peer 



 
Media Publ. Promosi Kesehat. Indones 8(11): 1424-1437 

Page | 1436  
 
 

support programmes for patients, informal caregivers, and healthcare providers. Fam Pract [Internet]. 2022 

[cited 2025 Jul 19];39:903. doi: 10.1093/FAMPRA/CMAC004. Cited: in: : PMID: 35104847. 

33.  Nurokhmanti H, Fitriana F, Supriyanto I. Combining SRQ20 and PHQ9 for tackling mental problem in 

community. Journal of Community Empowerment for Health [Internet]. 2020 [cited 2025 Jul 19];3:191–194. 

doi: 10.22146/JCOEMPH.43942. 

34.  Smith Fawzi MC, Ngakongwa F, Liu Y, Rutayuga T, Siril H, Somba M, Kaaya SF. Validating the Patient 

Health Questionnaire-9 (PHQ-9) for screening of depression in Tanzania. Neurol Psychiatry Brain Res 

[Internet]. 2018 [cited 2025 Jul 19];31:9. doi: 10.1016/J.NPBR.2018.11.002. Cited: in: : PMID: 32863596. 

35.  Rotunda W, Rains C, Jacobs SR, Ng V, Lee R, Rutledge S, Jackson MC, Myers K. Weight Loss in Short-

Term Interventions for Physical Activity and Nutrition Among Adults With Overweight or Obesity: A 

Systematic Review and Meta-Analysis. Prev Chronic Dis. 2024;21. doi: 10.5888/PCD21.230347. Cited: in: : 

PMID: 38573796. 

36.  Smith JD, Fu E, Kobayashi MA. Prevention and Management of Childhood Obesity and its Psychological 

and Health Comorbidities. Annu Rev Clin Psychol [Internet]. 2020 [cited 2025 Jul 19];16:351. doi: 

10.1146/ANNUREV-CLINPSY-100219-060201. Cited: in: : PMID: 32097572. 

37.  Coughlin SS, Vernon M, Hatzigeorgiou C, George V. Health Literacy, Social Determinants of Health, and 

Disease Prevention and Control. J Environ Health Sci [Internet]. 2020 [cited 2025 Jul 19];6:3061. Cited: in: : 

PMID: 33604453. 

38.  Morales DA, Barksdale CL, Beckel-Mitchener AC. A call to action to address rural mental health disparities. 

J Clin Transl Sci [Internet]. 2020 [cited 2025 Jul 19];4:463. doi: 10.1017/CTS.2020.42. Cited: in: : PMID: 

33244437. 

39.  Qin X, Hsieh CR. Understanding and Addressing the Treatment Gap in Mental Healthcare: Economic 

Perspectives and Evidence From China. Inquiry [Internet]. 2020 [cited 2025 Jul 19];57:0046958020950566. 

doi: 10.1177/0046958020950566. Cited: in: : PMID: 32964754. 

40.  Watson ED, Moosa S, Janse Van Rensburg DC, Schwellnus M, Lambert E V., Stoutenberg M. Task-Shifting: 

Can Community Health Workers Be Part of the Solution to an Inactive Nation? Int J Environ Res Public 

Health [Internet]. 2023 [cited 2025 Jul 19];20:6675. doi: 10.3390/IJERPH20176675. Cited: in: : PMID: 

37681815. 

41.  Foucan L, Hanley J, Deloumeaux J, Suissa S. Body mass index (BMI) and waist circumference (WC) as 

screening tools for cardiovascular risk factors in Guadeloupean women. J Clin Epidemiol. 2002;55:990–996. 

doi: 10.1016/S0895-4356(02)00430-4. Cited: in: : PMID: 12464375. 

42.  Owusu MF, Adu J, Dortey BA, Gyamfi S, Martin-Yeboah E. Exploring health promotion efforts for non-

communicable disease prevention and control in Ghana. PLOS Global Public Health [Internet]. 2023 [cited 

2025 Jul 19];3:e0002408. doi: 10.1371/JOURNAL.PGPH.0002408. Cited: in: : PMID: 37747848. 

43.  Xiong S, Lu H, Peoples N, Duman EK, Najarro A, Ni Z, Gong E, Yin R, Ostbye T, Palileo-Villanueva LM, 

et al. Digital health interventions for non-communicable disease management in primary health care in low-

and middle-income countries. NPJ Digit Med [Internet]. 2023 [cited 2025 Jul 19];6:12. doi: 10.1038/S41746-

023-00764-4. Cited: in: : PMID: 36725977. 

44.  Aziza YN, Wulandari P, Utami NV, Larasati SW, Darsih C, Ghozali MT, Endarti D, Laksitorini MD. Alcohol 

use in paediatric medication: potential impact on the brain and the current regulation. Neuroscience Research 

Notes. 2025;8. doi: 10.31117/NEUROSCIRN.V8I2.398. 

 

45.  Santoso A, Citraningtyas T, Viora E, Gotera W, Fujiati II, Lukito W, Vidiawati D, Claramita M, Diatri H, 

Prawira B, et al. Towards integrated cardiovascular and mental health management in primary health care in 

Indonesia: a policy outlook. The Lancet Regional Health - Southeast Asia [Internet]. 2025 [cited 2025 Jul 

19];37:100605. doi: 10.1016/J.LANSEA.2025.100605. Cited: in: : PMID: 40502861. 

46.  NIDA. Common Comorbidities with Substance Use Disorders Research Report. Common Comorbidities with 

Substance Use Disorders Research Report [Internet]. 2020 [cited 2025 Jul 19]; Cited: in: : PMID: 34185444. 

 

 



 

Pre–Post Evaluation of a Rural Indonesian Posbindu Cadre-Led Health Promotion Program on Cardiovascular Knowledge, Physical Health, and Mental Well-

Being  

Page | 1437  
 
 

47.  Sujarwoto, Maharani A. Participation in community-based healthcare interventions and non-communicable 

diseases early detection of general population in Indonesia. SSM Popul Health. 2022;19:101236. doi: 

10.1016/J.SSMPH.2022.101236. 

48.  Martín-Rodríguez A, Gostian-Ropotin LA, Beltrán-Velasco AI, Belando-Pedreño N, Simón JA, López-Mora 

C, Navarro-Jiménez E, Tornero-Aguilera JF, Clemente-Suárez VJ. Sporting Mind: The Interplay of Physical 

Activity and Psychological Health. Sports 2024, Vol 12, Page 37 [Internet]. 2024 [cited 2025 Jul 19];12:37. 

doi: 10.3390/SPORTS12010037.  

 


