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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,
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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:

1+(H-1)p Gp? ]

Y=[ H 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)x0.3)/2—(1x03%F/(1+(1-1)x0.3)]
Y =[(1+0.3)/2-(0.09) /1] = (1.3/2) — 0.09 = 0.56

The sample size per group (n: = nz2) was then calculated
as follows:

m =Y X[2([Za + ZB] %o [ A)]

Where Zo = 1.64 (significance level), Zp = 0.84 (power
of 80%), o = 16.6 (standard deviation), and A = 4
(minimum detectable difference). Therefore:

n = 0.56 x[2([1.64 + 0.84] x16.6 / 4)F
m = 0.56 x[2 x(2.48 x16.6 / 4)F
m = 0.56 x[2 x(10.292)F
i = 0.56 x[2 x105.93] = 0.56 x211.86 = 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/(l-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
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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
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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
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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

Assessed for eligibility
(n=132)

A

{

Intervention Group
n=266

l

Pre-test n = 66

l

Received the module
with assistance

l

Post-test n = 66

\

Control Group
n=:66

l

Pre-test n = 66

l

Received the module
only

l

Post-test n = 66

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% 25 379%
46-59 5 7.6 % 16 242 %

>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 16 242 % 10 152 %
Housewife 21 31.8% 28 42.4 %
Self-employed 14 21.2% 16 242 %
Etc 15 22.7% 12 18.2%
Level of Education 66 100 % 66 100 %
Elementary School 1 15% 1 15%
Junior High School 4 6.1% 12 18.2%
Senior High School 40 60.6 % 40 60.6 %
Diploma 6 9.1% 3 45%
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),
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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

Score Score Difference Across Time Points
Group
Pre Postl Post2 Pre — Postl Postl — 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
Score Score Difference Across Time Points
Group
Pre Postl Post2 Pre — Postl Postl — Post2 Total Increase
Intervention 141 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
Score Score Difference Across Time Points
Group
Pre Postl Post2 Pre — Postl Postl — 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
Score Score Difference Across Time Points
Group
Pre Postl Post2 Pre — Postl Postl — Post2 Total Increase
Intervention 12.4 215 275 +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
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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.

Acknowledgments and Funding
Information

This study was funded by the Center of Higher
Education Funding and Assessment (PPAT), Ministry of
Higher Education, Science and Technology of the
Republic of Indonesia, through the Indonesia Endowment
Fund for Education (LPDP) with Indonesian Educational
Scholarship (BPI) for funding this study.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest
with respect to the study, authorship, and/or publication of
this article.

Author Contributions

Conceptualization, JG., SP., and MS.; methodology, JG.,
SP., and MS.; validation, SP. and MS.; formal analysis, JG.;
investigation, W., SR., and MT.; data curation, JG. and
MS.; writing—original draft preparation, JG.; supervision,
SP., MS., W., SR., and MT. All authors have read and
agreed to the published version of the manuscript.

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

REFERENCES

[11 World Health Organization, “Global Tuberculosis Report
2021: Supplementary Material.,” in Global tuberculosis
report 2021: supplementary material, 2021, p. 153.
https://www.who.int/publications/i/item/9789240037021
(Accesed April. 17, 2025)

[2] Y. Thungana, R. Wilkinson, and Z. Zingela, “Comorbidity
of mental ill-health in tuberculosis patients under treatment
in arural province of South Africa: a cross-sectional survey,”
BMJ Open, vol. 12, no. 11, pp. 1-8, Nov. 2022, doi:
10.1136/bmjopen-2021-058013.

[3] C. Retnakumar and L. S. George, “Qualitative Assessment
Of The Social Stigma And Discrimination Faced By
Tuberculosis Patients Residing In Ernakulam District,
Kerala,” Int. J. Community Serv., vol. 2, no. 3, pp. 334-339,
Sep. 2022, doi: 10.51601/ijcs.v2i3.127.

[4] I.F. Walker et al., “Depression and anxiety in patients with
multidrug-resistant tuberculosis in Nepal: an observational
study,” Public Heal. Action, vol. 9, no. 1, pp. 42-48, Mar.
2019, doi: 10.5588/pha.18.0047.

[5] W. P. Lafuse et al., “Psychological stress creates an
immune suppressive environment in the lung that increases
susceptibility of aged mice to Mycobacterium tuberculosis
infection,” Front. Cell. Infect. Microbiol., vol. 12, 1-18,
Sep. 2022, doi: 10.3389/fcimb.2022.990402.

[6] A. Jarde et al., “Addressing TB multimorbidity in policy
and practice: An exploratory survey of TB providers in 27
high-TB burden countries,” PLOS Glob. Public Heal., vol.
2, no. 12, pp. 1-16, 2022, doi: 10.1371/journal.pgph.00012
05.

[71 A. Pachi, D. Bratis, G. Moussas, and A. Tselebis,
“Psychiatric Morbidity and Other Factors Affecting
Treatment Adherence in Pulmonary Tuberculosis Patients,”
Tuberc. Res. Treat., vol. 2013, pp. 1-37, 2013, doi:
10.1155/2013/489865.

[8] T. Mainga et al., “Conceptualization, detection, and
management of psychological distress and mental health
conditions among people with tuberculosis in Zambia: a
qualitative study with stakeholders” and TB health workers,”
Int. J. Ment. Health Syst., vol. 16, no. 1, pp. 1-12, 2022, doi:
10.1186/s13033-022-00542-x.

[9] K. Siddigi, B. Stubbs, Y. Lin, H. Elsey, and N. Siddigi, “TB
multimorbidity: a global health challenge demanding
urgent attention,” Int. J. Tuberc. Lung Dis., vol. 25, no. 2,
pp. 87-90, Feb. 2021, doi: 10.5588/ijtld.20.0751.

[10] O. Aibana et al., “Patients’ perspectives of tuberculosis

treatment challenges and barriers to treatment adherence in

Ukraine: a qualitative study,” BMJ Open, vol. 10, no. 1, pp.

1-12, Jan. 2020, doi: 10.1136/bmjopen-2019-032027.

[11] A. K. Verma and A. Singh, “Psychological disorders in

tuberculosis: A narrative review,” Indian J. Tuberc., vol. 71,

no. S2, pp. 1-3, 2024, doi: 10.1016/j.ijth.2024.08.003.

[12] C. K. Agbeko, M. A. Mallah, B. He, Q. Liu, H. Song, and J.

Wang, “Mental Health Status and Its Impact on TB

Treatment and Its Outcomes: A Scoping Literature Review,”



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

Universal Journal of Public Health 14(2): 349-358, 2026

Front. Public Heal., vol. 10, pp. 1-12, May 2022, doi:
10.3389/fpubh.2022.855515.

A. Sil, D. Patra, P. Dhillon, and P. Narasimhan,
“Co-existence of diabetes and TB among adults in India: A
study based on National Family Health Survey data,”
Journal of Biosocial Science, vol. 53, no. 5. pp. 758-772,
2020. doi: 10.1017/S0021932020000516.

M. Mozafari, M. Otaghi, M. Paskseresht, and A. Vasiee,
“Effect of Video Games on Cognitive Performance and
Problem-Solving Ability in the Aged with Cognitive
Dysfunction: A Randomized Clinical Trial,” Iran. J. Med.
Sci.,, vol. 50, no. 2, pp. 77-86, 2025, doi:
10.30476/ijms.2024.101861.3452.

A. Danso-Appiah, M. Yankey, I. K. Appiah, and W. A.
Twum, “Correlates of HIV-TB co-infection and mental
health of adults living in countries across sub-Saharan
Africa: systematic review and meta-analysis protocol,”
BMJ Open, vol. 15, no. 6, pp. 1-8, Jun. 2025, doi:
10.1136/bmjopen-2024-095280.

X. Liu et al., “Association between depression or anxiety
symptoms and immune-inflammatory characteristics in
in-patients with tuberculosis: A cross-sectional study,”
Front. Psychiatry, vol. 13, pp. 1-8, 2022, doi:
10.3389/fpsyt.2022.985823.

M. Falah, T. Sansuwito, R. I. Dioso, F. M. Said, and L.
Lismayanti, “Enhancing self-care adherence in tuberculosis
patients through family support: a systematic review,” Int. J.
Public Heal. Sci., vol. 14, no. 2, p. 661, Jun. 2025, doi:
10.11591/ijphs.v14i2.24749.

C. Gao, F. Li, W. Ding, Y. Zhang, J. Zhang, and X. Li,
“Mediating role of health locus of control in supportive care
needs and health promoting behaviours among patients with
tuberculosis in China: a cross-sectional study,” BMJ Open,
vol. 15, no. 8, pp. 1-8 Aug. 2025 doi:
10.1136/bmjopen-2024-092267.

H. Wang, J. Yang, M. Xia, L. Zhu, and M. Liao, “Family
members’ knowledge, attitudes, practices, and caregiver
burden in managing the health of patients with severe burn
injuries,” Front. Public Heal., vol. 13, pp. 1-14, May 2025,
doi: 10.3389/fpubh.2025.1450356.

R. Penaloza, J. I. Navarro, P. E. Jolly, A. Junkins, C. Seas,
and L. Otero, “Health literacy and knowledge related to
tuberculosis among outpatients at a referral hospital in Lima,
Peru,” Res. Rep. Trop. Med., vol. 10 pp. 1-10, Mar. 2019,
doi: 10.2147/RRTM.S189201.

E. F. Acoba, “Social support and mental health: the
mediating role of perceived stress,” Front. Psychol., vol. 15,
pp. 1-12, Feb. 2024, doi: 10.3389/fpsyg.2024.1330720.

M. C. Hosu, L. M. Faye, and T. Apalata, “Comorbidities
and Treatment Outcomes in Patients Diagnosed with
Drug-Resistant Tuberculosis in Rural Eastern Cape
Province, South Africa,” Diseases, vol. 12, no. 11, p. 296,
Nov. 2024, doi: 10.3390/diseases12110296.

A. Fatarona, “Psychosocial adaptation model in pulmonary
tuberculosis clients undergoing treatment using the
uncertainty in illness approach at the Jember Regional
Health  Center.”  Airlangga  University, = 2018.
http://repository.unair.ac.id/73362/ (Accesed May. 23,
2025))

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

357

T. Mainga et al., “Conceptualization, detection, and

management of psychological distress and mental health

conditions among people with tuberculosis in Zambia: a

qualitative study with stakeholders’ and TB health workers,”
Int. J. Ment. Health Syst., vol. 16, no. 1, pp. 1-14, Dec. 2022,
doi: 10.1186/513033-022-00542-x.

D. DeSanto et al., “A qualitative exploration into the
presence of TB stigmatization across three districts in South
Africa,” BMC Public Health, vol. 23, no. 1, p. 504, Mar.
2023, doi: 10.1186/s12889-023-15407-2.

J. C. Tetrapoik, K. P. A. Nugroho, and F. De Fretes,
“Family Efforts in Caring for Clients with Pulmonary
Tuberculosis and Comorbid Diabetes Mellitus in Salatiga
City” J. Sains dan Kesehat., vol. 2, no. 4, pp. 331-339, Dec.
2020, doi: 10.25026/jsk.v2i4.159.

E. L. Pardede and C. H. Mulder, “The roles of family
resources and family structure in moving from the parental
home and village among young Indonesians,” Popul. Space
Place, vol. 28, no. 1, pp. 1-15, Jan. 2022, doi:
10.1002/psp.2535.

Mailin Mailin, Firmansyah, Amiruddin, Maulana Andinata
Dalimunthe, Abdurrahman, and Achyar Zein, “Exploring
Intercultural Communication in Indonesia: Cultural Values,
Challenges, and Strategies,” J. Namibian Stud. Hist. Polit.
Cult,, wvol. 33, pp. 2804-2816, Mar. 2023, doi:
10.59670/jns.v33i.657.

K. Saroca and J. Sargent, “Understanding Families as
Essential in Psychiatric Practice,” Focus (Madison)., vol.
20, no. 2, opp. 204-209, Apr. 2022, doi:
10.1176/appi.focus.20210035.

A. L. Barik, R. Indarwati, and S. Sulistiawati, “The Role of
Social Support on Treatment Adherence in TB Patients: A
Systematic Review,” Nurse Heal. J. Keperawatan, vol. 9,
no. 2, . 201-210, Dec. 2020, doi:
10.36720/nhjk.v9i2.186.

Sugiyono, Metode Penelitian Kuantitatif, Kualitatif, dan
R&D., 1st ed. Bandung: Alfabeta, 2019. pp 1-205.

A. Scheunemann et al., “The lived experiences of
tuberculosis survivors during the COVID-19 pandemic and
government lockdown in South Africa: a qualitative
analysis,” BMC Public Health, vol. 23, no. 1, pp. 1-20,
2023, doi: 10.1186/s12889-023-16657-w.

X. Shi, J. Li, X. Ji, Y. Wu, and S. Zang, “The mediating
effects of self-efficacy, family health, and perceived stress
on the relationship between perceived social support and
eHealth literacy in nursing students: a structural equation
model,” BMC Nurs., vol. 23, no. 1, p. 868, Nov. 2024, doi:
10.1186/s12912-024-02546-z.

J. Sin et al., “Effect of digital psychoeducation and peer
support on the mental health of family carers supporting
individuals with psychosis in England (COPe-support): a
randomised clinical trial,” Lancet Digit. Heal., vol. 4, no. 5,
pp. €320-e329, May 2022, doi: 10.1016/S2589-7500(22)0
0031-0.

1. Septiani, “The Relationship Between Physical Condition,
Socioeconomic Status, and Clinical Characteristics of
Patients with Depression in Patients with Multi-Drug
Resistant Tuberculosis (Case Study at Dr. Kariadi General
Hospital, Semarang),” Diponegoro University, 2019.



358

[36]

[37]

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

https://lib.unnes.ac.id/41740/ (Accesed May. 23, 2025)

Z. Pirallahi, M. Alavi, M. Akbari, and N. Aliyari, “The
effectiveness of mental health literacy promotion program
on perceived stress and social health of family caregivers of
chronic psychiatric patients in Isfahan, Iran,” J. Educ.
Health Promot., vol. 14, no. 1, pp. 1-8, Apr. 2025, doi:
10.4103/jehp.jehp_1830_23.

R. M. Caron, K. Noel, R. N. Reed, J. Sibel, and H. J. Smith,
“Health Promotion, Health Protection, and Disease
Prevention: Challenges and Opportunities in a Dynamic

(38]

[39]

Landscape,” AJPM Focus, vol. 3, no. 1, p. 100167, Feb.
2024, doi: 10.1016/j.focus.2023.100167.

S. Cher, “The Role of Silence in Asian American Families,”
verrywell mind, 2022. https://www.verywellmind.com/the-
role-of-silence-in-asian-american-families-5295872
(Accessed: Apr. 28, 2025.)

S. Negash, K. Chung, and S. Oh, “Families post-release:
Barriers and pathways to family therapy,” Fam. Process,
vol. 61, no. 2, pp. 609-624, Jun. 2022, doi:
10.1111/famp.12769.



