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Abstract  BACKGROUNDS: Tuberculosis (TB) with 

comorbidities negatively impacts patients' quality of life, 

suggesting the need for family support and health 

promotion. The impact of health promotion intervention on 

the family’s ability to support mental health was aimed to 

be evaluated by this study. MATERIALS AND 

METHODS: This quasi-experimental study was 

conducted in Kendari, Indonesia, from July to December 

2024. The population comprised 132 family members of 

comorbid TB patients, divided into intervention (n=66) and 

control (n=66) groups. Data were collected using a 

validated structured questionnaire to assess knowledge and 

attitudes related to health literacy and social support. These 

data were analyzed with repeated ANOVA and post-hoc 

test, with a significance level of p < 0.05. RESULTS: The 

intervention group showed significant improvements in all 

measured variables: social support knowledge (pre-test: 

9.85 ± 1.33; post-test: 13.18 ± 1.60; p = 0.000) and social 

support attitudes (pre-test: 17.45 ± 2.04; post-test: 32.55 ± 

2.71; p = 0.000). Similarly, Health literacy knowledge 

increased markedly (pre-test: 9.85 ± 1.42; post-test: 13.18 

± 1.60; p = 0.000), as did health literacy attitudes (pre-test: 

18.62 ± 2.15; post-test: 33.72 ± 2.48; p = 0.000). These 

findings indicate that repeated module-based education 

effectively improved both social support and health 

literacy among families of patients with comorbid TB. 

CONCLUSION: Module-based health promotion 

effectively improves knowledge and attitudes regarding 

mental health and social support for comorbid TB patients. 

Keywords  Health Literacy, Social Support, Mental 

Health, Comorbid Tuberculosis, Family Support 

1. Introduction

Tuberculosis (TB) is a pressing global health issue, with 

several countries, including Indonesia, facing a high 

burden of disease and mortality [1]. This burden is 

increased by comorbid conditions that affect mental health 

[2], such as depression and anxiety, due to prolonged 

treatment durations, social stigma, and financial pressures 

[3]–[5]. Despite the correlation between TB and 
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psychological distress, the healthcare system in Indonesia 

struggles with a shortage of trained mental health 

professionals and fragmented services, where TB treatment 

and mental health care operate in isolation [6]–[9]. The 

lack of integration hinders patient adherence and recovery, 

particularly among those with comorbid conditions [10], 

who are more disengaged from treatment prematurely 

[11]–[13]. Although there is growing awareness, mental 

health needs of comorbid TB patients remain poorly 

addressed, particularly in resource-limited settings with 

inadequate services. This is due to social and structural 

barriers, including lack of access to care, low community 

awareness, and entrenched stigma [14]. 

In order to enhance treatment adherence and improve 

patient quality of life, the World Health Organization 

(WHO) has focused on integrating mental health services 

into TB programs [1]. Previous studies showed that TB 

patients with comorbid conditions experienced high 

psychological stress and did not properly follow treatment 

regimens [15]. In this context, health literacy plays an 

essential role in fostering better emotional and physical 

outcomes [16]. Family members who are well-informed 

and emotionally supportive become powerful agents in 

improving adherence and reducing the mental burden on 

patients [17]–[19]. This synergy between mental health, 

social support, and health literacy forms a significant 

framework for strengthening comorbid TB care outcomes 

[20]–[22].
 In collectivist culture of Indonesia, family holds 

a central role in caregiving and health decision-making, 

serving as a strategic focus for intervention [23]. Previous 

studies have shown that caregivers who receive structured 

education feel more confident and effective in supporting 

TB patients leading to better adherence and psychological 

well-being [24]–[26]. However, formal health systems 

have not fully harness this potential [27]–[29]. 

Module-based health promotion has emerged as a 

promising approach to enhancing family members' 

knowledge and caregiving capabilities [30]. Therefore, this 

study aims to evaluate the effectiveness of a structured and 

module-based intervention in improving knowledge as 

well as attitudes related to health literacy and social support 

for families caring for comorbid TB patients, contributing 

to more integrated and compassionate comorbid TB care. 

2. Materials and Methods 

2.1. Study Design 

This study employed a quasi-experimental design with a 

non-equivalent control group and used repeated pre- and 

post-test measurements. This design was chosen to 

evaluate the effectiveness of a structured, module-based 

health promotion intervention in improving health literacy 

and social support among family caregivers of patients 

with tuberculosis (TB) in a real-world community setting, 

where random allocation was not feasible. 

There were two groups: an intervention group that 

received facilitated, module-based education and a control 

group that received the same modules in printed form 

without facilitation. Measurements were conducted at three 

time points: baseline (pre-test), after the first educational 

session (post-test 1), and after the second educational 

session (post-test 2). This allowed for an assessment of 

both immediate and sustained intervention effects. 

2.2. Setting and Participants 

This study was conducted in Kendari City, Southeast 

Sulawesi, Indonesia, from July to December 2024. The 

population consisted of family members of patients 

diagnosed with comorbid TB. Inclusion criteria included 

adult members aged ≥18 years, being the main caregiver, 

as well as the ability to read and write Indonesian. 

Exclusion criteria were individuals with a diagnosed 

mental disease or those unwilling to participate. 

2.3. Sample Size 

The sample size was determined using a random 

sampling method based on a specified formula: 

Y = [
1+(H−1)𝘱

𝐻
− 

G𝘱²

1 +(G−1) 𝘱
] 

Inserting the known values, where H = 2 (number of 

groups), G = 1 (number of strata), and p = 0.3 (intra-cluster 

correlation), the formula becomes: 

Y = [(1 + (2 − 1) × 0.3) / 2 − (1 × 0.3²) / (1 + (1 − 1) × 0.3)] 

Y = [(1 + 0.3) / 2 − (0.09) / 1] = (1.3 / 2) − 0.09 = 0.56 

The sample size per group (n₁ = n₂) was then calculated 

as follows: 

n₁ = Y × [2([Zα + Zβ] × σ / Δ)²] 

Where Zα = 1.64 (significance level), Zβ = 0.84 (power 

of 80%), σ = 16.6 (standard deviation), and Δ = 4 

(minimum detectable difference). Therefore: 

n₁ = 0.56 × [2([1.64 + 0.84] × 16.6 / 4)²] 

n₁ = 0.56 × [2 × (2.48 × 16.6 / 4)²] 

n₁ = 0.56 × [2 × (10.292)²] 

n₁ = 0.56 × [2 × 105.93] = 0.56 × 211.86 = 118.63 

This value was rounded up to 119 participants per group. 

To account for potential dropouts, the minimum sample 

size was increased by 10%, using the correction formula: 

n′ = n / (1 − f) 

In this equation, n is the initial sample size and f is the 

predicted dropout rate (10% or 0.1). Substituting the 

values: 

n′ = 119 / (1 − 0.1) = 119 / 0.9 = 132.2 

Based on the sample calculation, the total number of 
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participants in the study was 132, with 66 assigned to each 

intervention and the control group. 

2.4. Randomization and Blinding 

Because the study was quasi-experimental, participants 

were not randomly assigned. Instead, groups were 

purposely allocated based on service areas to minimize 

contamination between groups. To ensure comparability, 

baseline equivalence between the intervention and control 

groups was assessed using demographic characteristics, 

including age, gender, education level, and occupation. 

Although blinding was not applied, standardized 

instruments and uniform data collection procedures were 

used to minimize measurement bias. 

2.5. Data Collection Tool and Technique 

2.5.1. Demographic Questionnaire 

This section collected data on participants’ age, gender, 

education level, and occupation. The variables were used 

to describe the sample characteristics and explore the 

influence on the study outcomes. 

2.5.2. Social Support Scale 

The social support instrument was developed based on 

established social support theories and was adapted to the 

local cultural context. The instrument comprised 10 items 

with responses rated on a Gutman scale from 1 (False) to 2 

(True). The total score ranged from 10 to 100, with higher 

values representing greater perceived social support. To 

assess reliability, Cronbach’s alpha was calculated at 0.775, 

showing acceptable internal consistency. The validity was 

confirmed with Content Validity Index (CVI) of 0.92 and 

Content Validity Ratio (CVR) of 0.88. These values were 

considered acceptable based on the literature from 

Indonesian studies and international standards. 

2.5.3. Health Literacy Questionnaire 

The 10-item questionnaire was designed to evaluate 

participants' understanding of health information and 

application in decision-making, using a Gutman scale 

ranging from 1 (False) to 2 (True). The minimum total 

score was 10 and the maximum was 100, with a higher 

value indicating greater health literacy competence. 

To assess the reliability and validity, Cronbach’s alpha 

was calculated at 0.811, indicating strong internal 

consistency. CVR and CVI were also found to be high, at 

0.87 and 0.91, respectively. Before implementation, the 

questionnaire was pretested on 10% of the total study 

population to ensure clarity, cultural relevance, and 

contextual appropriateness. The reliability and validity 

indices were consistent with national and international 

standards for instrument development.  

All instruments were pretested on 10% of the total 

sample to ensure clarity and cultural relevance. The 

reliability values were consistent with acceptable 

thresholds for internal consistency in both local and global 

contexts. 

2.6. Intervention 

The intervention was a structured, module-based health 

promotion program designed specifically for family 

caregivers of patients with comorbid tuberculosis (TB). 

The program addressed three core domains: (1) health 

literacy related to TB and comorbid conditions, (2) 

psychosocial and emotional support strategies, and (3) 

practical family caregiving roles in mental health 

promotion. 

Participants in the intervention group attended two 

educational sessions facilitated by a health educator. Each 

session lasted approximately 90 minutes and was delivered 

over a four-week period. The first session focused on 

understanding TB, comorbidities, treatment adherence, 

and mental health risks. Session 2 emphasized 

strengthening family support, communication skills, 

coping strategies, and caregiver self-care. Interactive 

discussions, visual aids, and contextual case examples 

were used to enhance engagement. 

The control group received the same educational module 

in printed format, but did not participate in facilitated 

sessions or discussions. They were instructed to study the 

material independently. This design enabled the study to 

isolate the added value of facilitation and interactive 

learning beyond written information alone [31]. 

2.7. Module Feasibility Test 

Before application as an intervention medium, the 

module was initially tested on 30% of the total participants. 

A feasibility assessment of the material was conducted by a 

panel of experts. Based on the assessment results, the 

learning module was categorized as highly valuable, 

scoring 1512 out of a maximum 1760, equivalent to 85.9% 

(Table 1). The results indicated that the module was 

considered very suitable for use in learning activities. The 

evaluation showed that the module performed 

exceptionally well in terms of functions, benefits, and 

visual presentation. It also showed a strong ability to 

support material comprehension and contained 

high-quality content. However, one area requiring 

improvement was found to be the section related to the 

module’s key advantages and features, which received a 

relatively lower score. This suggested a need to enhance 

the module by incorporating more interactive elements, 

innovative features, or multimedia components that could 

increase user engagement and learning effectiveness. 

Overall, the module has met most of the expected standards 

and can be confidently recommended for wider 

implementation with minor improvements. 

Intervention group received the module and participated 



352  Family Support-Based Enhancement of Mental Health among Comorbid TB Patients: A Quasi-Experimental Study  

 

in two facilitated sessions, each lasting approximately 90 

minutes. These included Session 1: “Understanding TB 

and Comorbid Conditions” – covering basic knowledge, 

transmission, treatment, and the importance of adherence.” 

Session 2: “Strengthening Family Support and Coping 

Skills” – addressing emotional support, social support, 

communication skills, health literacy, and managing 

caregiver burden.” The sessions were delivered through 

guided discussions and interactive activities, led by trained 

facilitators using visual aids and case examples to enhance 

engagement. Intervention was delivered over 4 weeks, 

followed by evaluation through pre-test and post-test 

assessments. In comparison, control group received the 

same module in printed form without any facilitation or 

discussion, and were instructed to read independently. 

Consolidated Standards of Reporting Trials (CONSORT) 

flow diagram is presented in Figure 1. 

2.8. Ethical Considerations 

This study was approved by the Research Ethics 

Committee of the Faculty of Public Health, Hasanuddin 

University (Approval number: 1319/UN4.14.1/TP.01.02/2

024), and adhered to the principles outlined in the 

Declaration of Helsinki. All participants provided written 

informed consent before participation. 

Table 1.  Feasibility Assessment of the Module by Intended Users 

No Assessment Aspect Score Eligibility Criteria 

1 The Functions and Benefits of Media 413  

2 Module Display Characteristics 485 

3 Key Advantages and Features of the Module 201 

4 Material Understanding 207 

5 Quality of Learning Materials 206 

6 Total Maximum Score (Question Items x Number of Respondents x Maximum Score) 22x20x4 = 1760 

Total Score 1512 

Total maximum score/Total score = 0.85909 = 85% Highly Valuable 

 

Figure 1.  CONSORT Diagram 
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2.9. Statistical and Data Analysis 

Data analysis was conducted using SPSS version 26.0. 

Descriptive statistics were used to summarize the 

characteristics of the participants. The Shapiro–Wilk test 

and Q–Q plots were used to assess data normality. A 

repeated measures ANOVA was applied to evaluate 

changes in knowledge and attitude scores across three time 

points within and between groups because this method is 

appropriate for analyzing correlated repeated 

measurements. Time × group interaction effects were 

examined to determine if there were significant differences 

in changes over time between the intervention and control 

groups. This allows for a robust assessment of the 

intervention effect beyond within-group improvements. 

Post hoc pairwise comparisons were performed to identify 

differences between specific time points. All analyses were 

conducted at a significance level of p < 0.05. 

3. Results 

3.1. Demographic Information of Participants 

Data normality was assessed using the Shapiro-Wilk test 

and Q-Q plots for continuous variables such as knowledge 

and attitude scores. Parametric tests were used when 

normality was met, while non-parametric tests were 

applied for abnormal data. Furthermore, age distribution 

was presented descriptively and not used for normality 

testing. 

Most participants were aged between 32–45 years in 

both intervention and control groups, comprising 53.0% 

and 37.9%, respectively. Females were found to be more 

dominant, consisting of 62% and 53% in both groups, 

respectively. The majority of participants had a senior high 

school education (60.6%) and occupations as housewives 

(31.8% intervention and 42.4% control), as shown in Table 

2.  

Table 2.  Characteristics of Participants in the Intervention and Control Groups 

Characteristics Intervention Group Control Group 

n % n % 

Age 66 100 % 66 100 % 

18-31 26 39,4 % 20 30.3 % 

32-45 35 53.0 % 25 37.9 % 

46-59 5 7.6 % 16 24.2 % 

>60 0 0.0 % 4 7.6 % 

Gender 66 100 % 66 100 % 

Man 25 38 % 31 47 % 

Women 41 62 % 35 53 % 

Occupation 66 100 % 66 100 % 

Government Employees 16 24.2 % 10 15.2 % 

Housewife 21 31.8 % 28 42.4 % 

Self-employed 14 21.2 % 16 24.2 % 

Etc 15 22.7 % 12 18.2 % 

Level of Education 66 100 % 66 100 % 

Elementary School 1 1.5 % 1 1.5 % 

Junior High School 4 6.1 % 12 18.2 % 

Senior High School 40 60.6 % 40 60.6 % 

Diploma 6 9.1 % 3 4.5 % 

Bachelor 14 21.2 % 10 15.2 % 

Master 1 1.5 % 0 0 % 

Descriptive statistics used (frequency and percentage). 
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3.2. Comparison of Knowledge and Attitude Scores in 

Social Support and Health Literacy Domains 

Tables 3 and 4 present pre-test and post-test mean scores 

for both intervention and control groups, across four key 

variables, namely knowledge and attitude in social support. 

It also includes (comparing pre vs. post in the same group) 

and between-group p-values (comparing intervention vs. 

control). 

The post-hoc test results showed that the intervention 

group experienced a greater and more consistent increase 

in social support knowledge compared to the control 

group. After the first and second education sessions, the 

intervention group’s mean score rose by 1.96 and 3.33 

points respectively from the pre-test (p = 0.000), with an 

additional 1.38-point increase between the two post-tests 

(p = 0.0001). In contrast, the control group showed 

smaller yet significant improvements, with score increases 

of 1.53 and 2.32 points from pre-test to the first and 

second post-tests (p = 0.000). These findings indicate that 

repeated education using the module was more effective 

in improving and sustaining social support knowledge 

among families of patients with comorbid TB. 

Post-hoc test results revealed a significant improvement 

in social support attitudes in the intervention group at all 

measurement stages. The mean score increased by 16.4 

points from pre-test to the second post-test (p = 0.000), 

compared to a 4.7-point increase in the control group. This 

indicates that repeated education using the module was 

more effective in enhancing and sustaining positive social 

support attitudes among families of patients with comorbid 

TB. 

Tables 5 and 6 present pre-test and post-test mean scores 

for both intervention and control groups, across four key 

variables, namely knowledge and attitude in health literacy. 

It also includes within-group p-values (comparing pre vs. 

post in the same group) and between-group p-values 

(comparing intervention vs. control). 

Post-hoc analysis showed a significant improvement in 

health literacy knowledge in the intervention group across 

all measurements, with a total increase of 3.85 points from 

pre-test to the second post-test (p = 0.000), compared to 

2.21 points in the control group. These findings indicate 

that repeated module-based education effectively enhanced 

and sustained health literacy among families of patients 

with comorbid TB. 

Post-hoc analysis revealed a significant improvement in 

health literacy attitudes in the intervention group across all 

measurement stages, with a total increase of 15.1 points 

from pre-test to the second post-test (p = 0.000), compared 

to 6.8 points in the control group. These results indicate 

that repeated module-based education effectively enhanced 

and maintained positive attitudes toward health literacy 

among families of patients with comorbid TB. 

Table 3.  Differences in Social Support Knowledge Scores 

Group 
Score Score Difference Across Time Points 

Pre Post1 Post2 Pre → Post1 Post1 → Post2 Total Increase 

Intervention 9.85 11.80 13.18 +1.96 +1,38 +3.33 

Control 9.56 11.09 11.88 +1.53 +0.79 +2.32 

Table 4.  Differences in Social Support Attitude Scores 

Group 
Score Score Difference Across Time Points 

Pre Post1 Post2 Pre → Post1 Post1 → Post2 Total Increase 

Intervention 14.1 20.4 30.5 +6.3 +10.1 +16.4 

Control 13.1 17.2 17.8 +4.1 +0.6 +4.7 

Table 5.  Differences in Health Literacy Knowledge Scores 

Group 
Score Score Difference Across Time Points 

Pre Post1 Post2 Pre → Post1 Post1 → Post2 Total Increase 

Intervention 9.71 12.38 13.56 +2.67 +1.18 +3.85 

Control 9.27 10.48 11.48 +1.21 +1.00 +2.21 

Table 6.  Differences in Health Literacy Attitude Scores 

Group 
Score Score Difference Across Time Points 

Pre Post1 Post2 Pre → Post1 Post1 → Post2 Total Increase 

Intervention 12.4 21.5 27.5 +9.1 +6.0 +15.1 

Control 11.4 16.5 18.2 +5.1 +1.7 +6.8 
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The results showed that intervention group experienced 

significant improvements in all variables, compared to 

control group. Although both groups showed statistically 

significant changes, the magnitude of the improvements in 

intervention group was consistently greater and clinically 

meaningful. For knowledge and attitudes related to social 

support, intervention group showed substantial 

improvements, while control group only slightly improved. 

A similar pattern was observed for health literacy, where 

intervention group experienced significant improvements, 

particularly in attitudes, while changes in control group 

were minimal. These results showed that intervention was 

effective in improving participants' knowledge and 

attitudes, confirming the potential as a strategy for 

improving health-related outcomes. 

4. Discussion 

This study demonstrates that a facilitated, module-based 

health promotion intervention significantly improves 

family caregivers’ knowledge and attitudes regarding 

health literacy and social support in the context of 

comorbid tuberculosis (TB). These findings reinforce the 

view that family-centered educational strategies are not 

merely complementary, but constitute a critical component 

of comprehensive TB care, particularly in resource-limited 

settings where access to professional mental health 

services remains constrained [32]. A key finding of this 

study is the added value of facilitation and interactive 

learning. Although both groups received the same 

educational content, participants in the intervention group 

who engaged in structured, facilitated sessions showed 

greater and more sustained improvements across all 

outcome domains. These results suggest that the 

effectiveness of health education depends not only on 

information provision but also on how that information is 

delivered. Guided discussions, contextual examples, and 

interactive engagement appear to enhance comprehension, 

internalization, and attitudinal change among family 

caregivers. This has practical implications for tuberculosis 

(TB) programs that often rely on passive information 

dissemination, such as leaflets or printed modules, which 

may be insufficient to produce meaningful behavioral or 

psychosocial change. 

The observed improvements in health literacy 

underscore the critical role of family caregivers as 

intermediaries between health systems and patients. An 

improved understanding of TB, comorbid conditions, and 

mental health among caregivers enables families to support 

treatment adherence, recognize psychological distress, and 

seek help in a timely manner [33]. These findings reinforce 

existing evidence that health literacy is a fundamental 

determinant of physical and mental health outcomes. They 

also extend this knowledge by demonstrating that health 

literacy can be improved through structured, family-based 

interventions [17], [30]. In settings where healthcare 

providers have heavy workloads and limited consultation 

time, educating families may be a sustainable strategy for 

strengthening continuity of care [34]. 

The enhanced social support attitudes among 

intervention participants further underscore the importance 

of addressing family dynamics in the management of 

comorbid TB. TB-related stigma, prolonged treatment, and 

economic hardship can place considerable psychological 

strain on patients [25], [35]. Families equipped with the 

necessary emotional and practical support skills can 

mitigate these stressors and foster a more supportive home 

environment [3], [21]. The substantial attitudinal shifts 

observed in the intervention group suggest that educational 

interventions can reshape caregivers’ perceptions of their 

roles, reducing potentially harmful responses such as 

blame, avoidance, and overprotection [36]. 

From a theoretical perspective, the findings support 

family systems and social support frameworks, which posit 

that health outcomes are shaped by interactions within 

close social networks [23]. This study provides empirical 

evidence for these frameworks by showing that targeted 

educational interventions can improve family functioning 

in cases of chronic and stigmatized diseases, such as 

tuberculosis (TB). Furthermore, the results align with 

integrated care models that advocate including 

psychosocial components in disease-specific programs 

[28].  

The policy implications of this study are significant [37]. 

The intervention is a low-cost, scalable approach that can 

be incorporated into existing TB control programs without 

requiring substantial additional resources [39]. Training 

community health workers or TB program staff to deliver 

structured family education modules could improve the 

mental health services offered by TB programs and align 

with WHO recommendations for integrated TB and mental 

healthcare [29]. This integration is especially important in 

low- and middle-income countries, where shortages in the 

mental health workforce necessitate innovative 

task-sharing approaches [27], [38].  

Despite its strengths, this study has limitations that 

should be considered when interpreting the findings. First, 

the quasi-experimental design without randomization may 

limit causal inference. Second, the study was conducted in 

a single geographic setting, which may affect its 

generalizability. Additionally, the outcomes were 

measured using self-reporting instruments, which are 

subject to social desirability bias. Nevertheless, the 

consistent and clinically meaningful differences observed 

between groups strengthen confidence in the intervention’s 

effectiveness [38]. 

Future research should examine the long-term impact of 

family-based educational interventions on patient-level 

outcomes, including treatment adherence, mental health, 

and quality of life [28]. Studies conducted in diverse 

cultural and healthcare contexts would clarify the 

generalizability of this approach. Incorporating objective 

clinical indicators and longer follow-up periods would also 
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strengthen the evidence base [18]. In summary, this study 

underscores the pivotal role of facilitated, family-centered 

health promotion in enhancing health literacy and social 

support for comorbid TB care. By shifting the focus from 

patients to the broader family context, TB programs can 

adopt more holistic and sustainable strategies to address 

mental health challenges and improve treatment outcomes. 

5. Conclusions 

In conclusion, this study shows significant 

improvements in knowledge and attitudes related to social 

support and health literacy for comorbid TB following the 

module-based health promotion intervention.  

Based on the results, health policies need to prioritize 

integrating educational interventions for caregivers into 

comorbid TB management programs. Policymakers should 

focus on enhancing health literacy and fostering 

family-based support systems to address mental health 

challenges in comorbid TB care. Establishing education 

programs, alongside comprehensive health services, will 

contribute to improved patient outcomes, particularly in 

resource-limited settings like Indonesia.  

Moreover, future studies should explore the long-term 

effects of family-based health education on comorbid TB 

treatment adherence and mental well-being. Interventions 

should also include diverse regions, incorporating local 

cultural contexts to maximize the impact. 
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