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Abstract 
Tuberculosis (TB) remains a pressing health concern in Indonesia, with caregivers playing a decisive role in supporting 
treatment adherence and preventing household transmission. This community engagement project, conducted in Desa 
Keliling Benteng Ulu, South Kalimantan, sought to empower caregivers through structured educational and skill 
training using the Dingsanak Peduli TB module. Fifteen caregivers of TB patients participated in interactive sessions 
that combined knowledge transfer, demonstration, and skills practice. Knowledge assessment was performed before 
and after the intervention using domain-specific questionnaires covering TB transmission, household prevention, 
treatment adherence, family roles, and recovery support. Results showed a significant increase in mean knowledge 
scores from 56,7 to 85,3. The most pronounced improvements were observed in household prevention practices and 
treatment adherence, with caregivers reporting greater self-confidence in their caregiving roles. These findings 
highlight that structured caregiver empowerment can enhance household capacity in TB care and represent a scalable, 
community-based strategy to strengthen Indonesia’s TB control efforts. 
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1. INTRODUCTION 

Tuberculosis (TB) remains one of the world’s leading infectious causes of morbidity and mortality, and its impact 

extends well beyond patients to the families who provide daily care. Tuberculosis remains a major global health threat. 
In 2023, an estimated 10.8 million people fell ill with TB 134 cases per 100,000 population with the heaviest burden 
in the WHO South-East Asia, African, and Western Pacific regions; TB caused around 1.25 million deaths that year 
(World Health Organization, 2024, 2025). Beyond patients, TB imposes substantial strain on families who provide 
day-to-day care. Quantitative and qualitative studies document significant caregiver burden including reduced quality 
of life across physical, psychological, social, and environmental domains, alongside stigma and stress (Ghazy et al., 
2022). 

The complexity of TB management including prolonged treatment regimens, risk of drug resistance, 
psychosocial stigma, and economic strain often places a disproportionate burden on caregivers who serve as the 
backbone of home-based care (Nagarajan et al., 2022). Evidence from recent studies highlights that caregiver 
engagement directly influences treatment adherence, completion, and quality of life, whereas caregiver strain may 
undermine both patient and household well-being (Alinaitwe et al., 2025; Hammouda et al., 2025). This recognition 
is central to person- and family-centred care approaches, which advocate for strengthening the capacity of families as 
active partners in the TB care continuum. 

A caregiver empowerment lens reframes the family as an active collaborator, emphasizing skill-building and 
confidence alongside adherence monitoring. Qualitative studies across high-burden settings illustrate the lived realities 
of caregiving in TB-affected households. Families frequently face stigma, disrupted income, and emotional strain 
while trying to manage treatment regimens (Chiang et al., 2023; Mcinziba et al., 2025). Caregivers consistently report 
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unmet needs for information, guidance, and psychosocial support (Hammouda et al., 2025). Integrating empowerment-
based training covering treatment literacy, monitoring of adverse events, infection control, nutrition, and basic 
psychological first aid has the potential to reduce caregiver burden while improving treatment continuity (Mcinziba 
et al., 2025). 

Despite these advances, empowerment remains underdeveloped in TB programming. Most interventions still 
prioritize adherence supervision over broader skill-building. There is limited evaluation of empowerment outcomes 
such as caregiver knowledge, self-efficacy, and well-being. Furthermore, the dual challenges of catastrophic 
household costs and caregiver distress highlight the need for integrated approaches that include economic guidance, 
psychosocial support, and linkage to social protection schemes (Akalu et al., 2023). 

In response, this community engagement aims to address these gaps by equipping caregivers with structured 
training, psychosocial resources, and navigation skills. The program is designed to enhance treatment literacy, home-
based symptom monitoring, infection control, nutrition, and stigma reduction, while also integrating elements of 
mental health first aid and social protection navigation. The overarching objective is to strengthen caregiver 
competence and self-efficacy, ultimately improving both patient outcomes and caregiver quality of life (Johnson et 
al., 2025). 

2. RESEARCH METHODOLOGY 

This community engagement project employed a participatory action research (PAR) design within the 
framework of a community-based intervention. The approach was selected to integrate academic expertise with 
community participation, ensuring that caregivers of tuberculosis (TB) patients were not only recipients of health 
education but also active partners in the empowerment process. Quantitative data analysis using pre- and post-test 
scores on TB knowledge were collected using structured questionnaires with 10 questions using Guttman Scale, which 
consisted 5 domains including transmission of TB, prevention of TB transmission in the household, treatment and 
medication adherence, role of the family in TB care, and supporting factors for recovery. Data were analyzed 
descriptively (mean, percentage increase) to measure knowledge gain and skills improvement. 

2.1 Sample and Sampling 

The intervention was conducted in Desa Keliling Benteng Ulu, Kecamatan Martapura Barat, South Kalimantan, 
Indonesia. The village comprises approximately 553 households with a total population of 1,662 residents. The study 
setting is geographically characterized by lowland areas along the Martapura River, with limited accessibility to health 
facilities. Preliminary assessments conducted in collaboration with the local primary health care center (UPT 
Puskesmas Martapura Barat) revealed 21 active TB cases in the village (18 adults and 3 children). The primary target 
group consisted of caregivers/family members of TB patients residing in the village. Caregivers were defined as family 
members who lived in the same household as a TB patient and assumed direct responsibility for daily care, medication 
supervision, and psychosocial support. Inclusion criteria were: (1) willingness to participate; (2) being a primary 
caregiver of a TB patient; and (3) residing in Keliling Benteng Ulu. As the results, 15 active TB cases patients’ primary 

caregiver was involved as samples. 

2.2 Implementation Phase 
a. Preparation Phase 

1) Administrative procedures: obtaining permits, ethical approval, and local authorization. 
2) Coordination: meetings with village authorities, health workers, and community leaders to plan the 

intervention. 
3) Tool development: preparation of pre- and post-test questionnaires to assess knowledge, and 

development of a structured training module Dingsanak Peduli TB. 
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b. Implementation Phase 
The intervention was delivered through interactive education and training sessions. Key activities included: 
1) Opening session: orientation, participant introductions, discussion of objectives, and rapport building. 
2) Baseline assessment: administration of a pre-test questionnaire to evaluate caregivers’ baseline 

knowledge about TB transmission, treatment, and caregiving practices. 
3) Educational sessions: delivery of structured psychoeducation on TB disease, infection prevention, and 

caregiving responsibilities using lecture, discussion, and visual media. 
4) Skills training: hands-on practice sessions covering medication supervision (directly observed therapy), 

infection prevention behaviors (cough etiquette, sputum disposal), and caregiver self-efficacy building. 
The Dingsanak Peduli TB training module guided these sessions. 

5) Post-test evaluation: re-administration of the knowledge questionnaire to measure immediate learning 
outcomes. 

6) Motivational reinforcement: group discussions, sharing of experiences, and recognition of participants’ 

contributions. 
c. Evaluation Phase 

Evaluation incorporated both quantitative and qualitative measures: 
1) Knowledge improvement was assessed by comparing pre- and post-test scores. 
2) Affective outcomes (e.g., confidence, motivation, satisfaction) were assessed through short reflective 

interviews and feedback discussions. 
 

3. RESULTS AND DISCUSSION 

A total of 15 caregiver participants of tuberculosis patients from Desa Keliling Benteng Ulu completed the 
community engagement program and were included in the analysis. All participants attended both the educational 
sessions and the skill training using the Dingsanak Peduli TB module.  

 

Figure 1. Knowledge score 

Baseline assessment through the pre-test revealed that caregivers had limited knowledge about TB disease, 
treatment adherence, infection prevention, and caregiving practices. The mean pre-test score was 56.7 ± 8.9 (out of 
100), indicating moderate but insufficient understanding of TB management. Following the intervention, post-test 
scores demonstrated a marked improvement in knowledge across all domains. The mean post-test score increased to 
85.3 ± 6.4, reflecting a significant gain in comprehension of TB-related caregiving practices. The average knowledge 
increase was 28.6 points (95% CI: 22.4–34.7). 
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Figure 2. Knowledge domains score 

Analysis of caregiver knowledge across five domains revealed consistent and substantial improvements 
following the intervention. 1) Transmission of TB: At baseline, caregivers demonstrated only a moderate 
understanding of how TB spreads (mean = 55). After the intervention, the mean score rose to 82, indicating a much 
clearer comprehension of airborne transmission routes and the importance of early detection. 2) Prevention of TB 
Transmission in the Household: This domain initially reflected the lowest baseline knowledge (mean = 50), as many 
caregivers were unaware of effective infection prevention strategies at home. Post-test scores increased to 80, showing 
significant gains in the ability to apply measures such as proper ventilation, use of masks, and safe sputum disposal. 

Meanwhile, 3) Treatment and Medication Adherence: Prior to the program, caregivers scored an average of 58, 
reflecting uncertainty about drug regimens and adherence importance. Post-test scores reached 88, the highest among 
all domains, suggesting that the training effectively reinforced the critical role of strict adherence to anti-TB treatment. 
4) Role of the Family in TB Care: Caregivers’ initial knowledge on their active role in supporting TB patients was 

limited (mean = 54). This increased to 85 after the intervention, highlighting improved awareness of family 
involvement in emotional support, treatment supervision, and reducing stigma. 5) Supporting Factors for Recovery: 
With a baseline mean of 57, caregivers were moderately aware of nutritional, psychosocial, and environmental factors 
that aid TB recovery. Post-test knowledge rose to 87, reflecting enhanced competence in recognizing and applying 
supportive strategies. Overall, the greatest improvements were observed in treatment and medication adherence (+30 
points) and household prevention practices (+30 points), which were also the most critical gaps identified at baseline. 
These results indicate that the intervention was highly effective in addressing priority knowledge deficits while 
strengthening caregivers’ holistic role in TB care. 

 

(a)                                                                                     (b) 

Figure 3. Samples (a) and educational & skill training sessions (b) 
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Feedback from caregivers reinforced the quantitative findings. Participants reported that prior to the training they 
were often uncertain about the correct ways to supervise medication, manage sputum, or practice cough etiquette. 
After the sessions, caregivers expressed greater confidence and clarity in performing these responsibilities. Many also 
emphasized that the interactive demonstrations and discussions allowed them to better understand and retain the 
information compared to routine health talks. 

Our finding that caregivers’ understanding of medication regimens and the importance of adherence increased 

markedly is consistent with studies showing that family support and treatment education mediate adherence and 
improve clinical outcomes. Educational interventions that combine factual content with hands-on demonstrations and 
adherence problem-solving strengthen caregivers’ capacity to supervise medication and to detect and respond to 
adverse effects mechanisms that plausibly contributed to the large post-test gains in this domain (Mohammed et al., 
2020). These observations are consonant with recent analyses that highlight treatment education as a key mediator 
between social support and adherence in TB programs (Cocozza et al., 2020). 

The notable improvements in household prevention practices (ventilation, cough etiquette, safe sputum handling) 
indicate the value of operationalizing infection prevention measures at the household level. Programmatic reviews of 
community-based TB care emphasize that reducing transmission at home requires not only knowledge but also 
feasible, context-appropriate practices and reinforcement by local health workers or peer cadres an approach 
embedded in our Dingsanak Peduli TB model (Sandoval et al., 2023). These outcomes also suggest that caregivers 
respond well to pragmatic demonstrations which translate abstract infection-control messages into doable household 
routines (Wademan et al., 2022).  

Beyond technical skills, the intervention strengthened caregivers’ awareness of their broader role in TB care 

(emotional support, stigma reduction, linkage to services) and in recognizing supporting factors for recovery 
(nutrition, rest, mental well-being). This holistic empowerment echoes person-centred TB strategies promoted in 
recent guidance and literature that integrate psychosocial support and stigma mitigation into routine TB services 
(Johnson et al., 2025; Kurbaniyazova et al., 2023). Co-designed, multi-component interventions those that combine 
education, psychosocial elements, and referral pathways have demonstrated improvements in caregiver confidence 
and patient-level outcomes in similar settings (Wademan et al., 2022). Our qualitative feedback likewise indicated 
increased caregiver self-efficacy, an important proximal outcome that often precedes sustained behavior change. 

The results also align with evidence on the effectiveness of community-based and family-supported TB models 
(Dilas et al., 2023). Systematic reviews indicate that community DOT, family engagement models, and digitally 
supported observation (vDOT/VOT) can be at least as effective as facility-based approaches when accompanied by 
appropriate education and support (Chiang et al., 2023). Our data extend these findings by showing that purposely 
designed caregiver training can amplify the benefits of family-centred delivery models by improving the household’s 

capacity to deliver safe, adherent care. However, as the literature cautions, program acceptability and sustainability 
depend on local adaptation, ongoing supervision, and addressing socioeconomic barriers to engagement 
(Kurbaniyazova et al., 2023). 

Several limitations temper interpretation. First, the sample size was small and the study used a single-group pre-
post design without a control arm; therefore, outcomes should be interpreted as preliminary evidence of effect rather 
than definitive proof of causal impact. Second, knowledge gains were measured immediately after training, so the 
durability of those gains (retention at 3–6 months) and translation into sustained caregiving behaviors (e.g., 
documented adherence, reduced household transmission) were not assessed in this analysis. These limitations mirror 
common challenges reported in community TB interventions and point to priorities for future research. 
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4. CONCLUSION 

The Dingsanak Peduli TB caregiver empowerment intervention achieved meaningful, domain-specific 
knowledge gains among caregivers in Keliling Benteng Ulu. Improvements in medication adherence knowledge and 
household prevention practices were particularly pronounced, suggesting that focused, practical training can rapidly 
strengthen the household capacity to support TB care. To confirm and extend these findings, larger controlled studies 
with longer follow-up and linkage to clinical outcomes are recommended. Meanwhile, programmatic adoption of 
structured caregiver training integrated with primary care and community health worker support represents a 
promising and low-cost strategy to enhance person-centred TB care in high-burden, hard-to-reach settings. 
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