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Abstract Multidrug-resistant tuberculosis (MVDR-TB)
remains a major public health challenge in Indonesia,
particularly in coastal areas with limited access to health
information and services. Conventional leaflet-based
education often fails to produce sustainable behavioral
change in low-literacy populations. This study compared
the effectiveness of multimedia-assisted and leaflet-based
focus group discussions (FGDs) in improving knowledge,
attitudes, and preventive behaviors toward MDR-TB
among coastal residents of Southeast Sulawesi. A
community-based quasi-experimental pre—post study was
conducted among 106 participants in Abeli Subdistrict,
Kendari City, Indonesia. Participants were divided equally
into two groups: (1) FGD with multimedia support
(PowerPoint and educational videos) and (2) FGD with
printed leaflets. Pre- and post-intervention assessments of
knowledge, attitudes, and preventive behaviors were
conducted using a structured questionnaire. Data were
analyzed using Wilcoxon Signed Rank and Mann—-Whitney
U tests with a significance level of p < 0.05. The study
showed that both intervention groups showed significant

improvements in knowledge, attitudes, and preventive
behaviors after the FGDs (p<0.001). However, participants
in the multimedia-assisted group achieved significantly
higher gains across all outcome domains than those in the
leaflet group (knowledge: p=0.031; attitudes: p=0.033;
preventive behaviors: p=0.001). Multimedia integration
increased engagement and comprehension, particularly
among participants with lower educational backgrounds. In
conclusion, multimedia-assisted FGDs are more effective
than leaflet-based discussions in enhancing MDR-TB
preventive behaviors in low-resource coastal settings.
Integrating  participatory and multimedia-supported
education into community health programs may strengthen
TB prevention, improve health equity, and promote
sustainable behavioral change.

Keywords Multidrug-Resistant ~ Tuberculosis,
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1. Introduction

Tuberculosis (TB) remains one of the world’s most
persistent infectious diseases, with an estimated 10.6
million new cases and 1.3 million deaths reported globally
in 2023 [1]. Indonesia ranks second after India in TB
burden, accounting for more than one million new cases
annually and approximately 134,000 deaths [2]. Despite
national improvements in case detection and treatment
coverage, the incidence of TB remains high at 387 per
100,000 population, indicating persistent challenges in
disease control and community engagement.

Multidrug-resistant tuberculosis (MDR-TB) represents a
critical escalation of the TB epidemic, posing substantial
challenges to disease control beyond those associated with
drug-susceptible TB. The focus on MDR-TB in this study
is justified by both epidemiological and programmatic
considerations. MDR-TB arises not only from poor
treatment adherence and inadequate drug regimens, leading
to acquired resistance, but increasingly from the direct
transmission of drug-resistant strains within communities,
particularly in settings with low treatment coverage and
delayed case detection. Evidence from high-burden
countries, including Indonesia, indicates that primary
MDR-TB transmission now accounts for a significant
proportion of new MDR-TB cases, underscoring the urgent
need for community-level preventive interventions rather
than solely facility-based treatment strategies.

In Southeast Sulawesi, the burden of MDR-TB reflects
these systemic vulnerabilities. Although overall TB control
indicators have improved nationally, regional disparities
persist. The treatment success rate in Kendari City reached
only 69.85% in 2023, substantially below the national
target of 90%, increasing the risk of both treatment failure
and resistance amplification [3]. Coastal subdistricts such
as Abeli exhibit even lower treatment coverage, reported at
approximately 40%, suggesting heightened susceptibility
to ongoing MDR-TB transmission within densely
populated and  socioeconomically  marginalized
communities [4]. Compared with national MDR-TB
control targets and progress reported in other provinces,
these indicators highlight Southeast Sulawesi as a priority
setting for intensified preventive education aimed at
interrupting transmission, improving treatment adherence,
and reducing the emergence of new MDR-TB cases.

These epidemiological patterns underscore the
intersection between structural and behavioural factors in
TB prevention. Coastal populations often experience
economic precarity linked to fishing-based livelihoods, low
literacy levels, and limited interaction with formal health
services. Conventional health promotion methods, such as
leaflet distribution or one-way counselling, are frequently
ineffective in sustaining behavioral change in such settings,

as they fail to account for social dynamics and
communication barriers [5-7].
Participatory communication approaches offer a

promising alternative. Focus group discussions (FGDs)
encourage dialogue, peer influence, and collective
problem-solving, thereby promoting social learning and
reinforcing community norms that support health behavior
change [8,9]. Integrating FGDs with multimedia tools, such
as videos, animations, and interactive presentations can
enhance engagement and comprehension by addressing
diverse learning preferences and overcoming literacy
barriers [10,11]. Studies in other contexts have shown that
audiovisual health education effectively increases
knowledge retention and positive attitudes toward disease
prevention [12,13].

However, empirical evidence comparing multimedia-
assisted FGDs with conventional leaflet-based discussions
in MDR-TB prevention remains limited, particularly in
coastal or low-literacy communities in Indonesia.
Addressing this gap, the present study investigates the
comparative effectiveness of multimedia- and leaflet-based
FGDs in improving knowledge, attitudes, and preventive
behaviors related to MDR-TB among residents of coastal
Southeast Sulawesi. By integrating behavioral theory with
community-based practice, this study contributes to the
growing body of evidence on context-sensitive,
participatory health promotion strategies in high-burden,
resource-limited settings.

2. Materials and Methods

2.1. Research Design

This study employed a community-based quasi-
experimental pre—post design with two parallel
intervention groups to evaluate the comparative
effectiveness of multimedia-assisted and leaflet-based
focus group discussions (FGDs) in promoting preventive
behaviors against multidrug-resistant tuberculosis (MDR-
TB). The design was selected to assess behavioral changes
while maintaining ecological validity in a natural
community setting [14].

2.2. Participants Selection

The study was conducted between July and September
2025 in Abeli Subdistrict, a coastal area of Kendari City,
Southeast Sulawesi, Indonesia. Abeli is characterized by
densely populated fishing communities with limited access
to formal health education, low literacy rates, and an
elevated risk of infectious disease transmission. The
location was purposively selected due to its documented
high TB burden and socio-environmental vulnerability [5].

A total of 106 adult residents (aged 19-80 years) were
recruited using purposive sampling. Eligibility criteria
included:

o Permanent residence in Abeli Subdistrict,
*  No current diagnosis of active TB, and
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*  Willingness to participate in all study sessions.

Participants were equally divided into two intervention
arms:
e Group 1 (n = 53): FGD with multimedia support
(PowerPoint slides and educational videos),
e Group 2 (n=53): FGD with printed leaflet materials.

The sample size was deemed adequate for detecting
moderate effect sizes in pre—post behavioral interventions,
as recommended for quasi-experimental community
studies.

2.3. Intervention Procedures

Both groups participated in structured FGD sessions
facilitated by trained health educators and community
health workers. Each session lasted approximately 90
minutes and covered four core topics: 1) Transmission and
risk factors of MDR-TB; 2) Preventive behaviors; 3)
Treatment adherence; and 4) stigma reduction.

. Multimedia-Assisted FGD (Group 1):

Sessions integrated PowerPoint slides and short
educational videos emphasizing real-life stories of MDR-
TB survivors and prevention practices. Visual and auditory
materials were designed to improve attention,
comprehension, and recall among low-literacy participants.

¢ Leaflet-Based FGD (Group 2):

Sessions used printed leaflets with illustrations and brief
textual messages on MDR-TB prevention. Facilitators
guided participants through discussion using these
materials interactively.

Both groups encouraged open dialogue, peer sharing,
and reflection to foster collective learning and
empowerment. All sessions were conducted in the local
language (Bahasa Indonesia with regional dialects) to
ensure accessibility and cultural relevance.

2.4. Data Collection

Data were collected at two clearly defined time points:
baseline  (pre-intervention) and follow-up  (post-
intervention), using a structured, interviewer-administered
questionnaire. Baseline data were obtained immediately
prior to the implementation of the educational intervention.
Post-intervention data collection was conducted four weeks
after the completion of the intervention to allow sufficient
time for participants to internalize the educational content
and apply preventive behaviors. This pre—post interval was
designed to capture short-term changes in knowledge,
attitudes, and practices related to MDR-TB prevention
attributable to the educational modalities.

The instrument assessed three domains of MDR-TB
preventive behavior:

1) knowledge, including understanding of transmission,
symptoms, and preventive measures;
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2) attitudes, encompassing beliefs and motivation
toward prevention and treatment adherence; and

3) practices, referring to self-reported preventive actions
and health-seeking behaviors.

The questionnaire items were adapted from previously
validated tuberculosis  Knowledge-Attitude—Practice
(KAP) instruments developed by Kaaffah’s study
conducted in Indonesia in 2023 [15]. Minor cultural and
contextual modifications were made following expert
review to ensure suitability for coastal community settings,
without altering the core constructs of the original
instruments.

2.5. Data Analysis

Data were analyzed using SPSS version 25. Descriptive
statistics summarized sociodemographic characteristics.
Within-group comparisons of pre- and post- scores were
conducted using the Wilcoxon Signed Rank Test, while
between-group differences in mean changes were assessed
using the Mann-Whitney U Test. A two-tailed p-value of
< 0.05 was considered statistically significant. Effect sizes
were calculated to estimate the magnitude of behavioral
improvement across intervention types.

2.6. Ethical Considerations

This study was reviewed and approved by the Health
Research Ethics Committee of Mandala Waluya University
(Approval No. 061.B/KEP-UMWI/VI1/2025). Written
informed consent was obtained from all participants before
data collection. Confidentiality and anonymity were
maintained throughout the study. Participants were
informed of their right to withdraw at any stage without
consequence. The study adhered to the principles of the
Declaration of Helsinki for research involving human
participants.

3. Results

3.1. Participant Characteristics

A total of 106 participants completed both the pre- and
post-intervention assessments, comprising 53 participants
in the multimedia-assisted FGD group and 53 participants
in the leaflet-based FGD group. Most participants were
female (90.6%), while only 9.4% were male (Figure 1).

The participants’ ages ranged from 19 to 80 years
(Figure 2), with the majority clustered in the 30-49-year
age group, reflecting the demographic structure of the
coastal community in Abeli Subdistrict. Most respondents
were within the productive age range, which is relevant for
implementing  community-based  health  education
interventions.
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Regarding educational attainment, most participants had
completed senior high school (43.4%), followed by junior
high school (29.2%), and primary school (18.9%), while a
smaller proportion (8.5%) had attained higher education
(college or university) (Figure 3). This indicates that the
study population generally had a moderate educational
background, aligning with the average literacy level of
coastal residents in the study area.

3.2. Knowledge of MDR-TB Prevention

Both intervention groups demonstrated significant
improvements in knowledge following the FGD sessions
(Table 1, Figure 4). In the multimedia-assisted FGD group,
the mean knowledge score increased from 12.14 +6.20 at
baseline to 14.85 £4.27 after the intervention (p < 0.001,
Wilcoxon Signed Rank Test). Similarly, participants in the
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leaflet-based FGD group showed an improvement from
12.14 £6.20 to 14.85 £4.27 (p < 0.001).

However, when comparing the magnitude of
improvement between groups, the multimedia-assisted
FGD participants achieved significantly higher gains than
those in the leaflet-based FGD (p = 0.031, Mann—Whitney
U test). This suggests that the use of multimedia—
combining visual and auditory elements—enhanced
comprehension and facilitated greater knowledge retention
compared to the use of printed materials alone.

Overall, these findings indicate that community-based
education using multimedia platforms is more effective in
strengthening participants’ understanding of MDR-TB
prevention principles, including transmission routes, risk
factors, and adherence to treatment protocols.

Table 1. Comparison of pre- and post-intervention scores of knowledge, attitudes, and preventive behaviors toward MDR-TB between intervention
groups in Abeli Subdistrict, Southeast Sulawesi, 2025
. Pre-test Mean Post-test Within-group | Between-group Test
Outcome Variable Group (SD) Mean (SD) | Test (Wilcoxon) | (Mann-Whitney U)
Multimedia-assisted FGD (n =53) | 12.14 (6.20) | 14.85 (4.27) p <0.001 p=0.031
Knowledge
Leaflet-based FGD (n = 53) 12.14 (6.20) | 14.85(4.27) p <0.001 —
Multimedia-assisted FGD (n =53) | 21.40 (13.16) | 29.20 (8.21) p <0.001 p =0.033
Attitudes
Leaflet-based FGD (n = 53) 21.40 (13.16) | 29.20 (8.21) p <0.001 —
Multimedia-assisted FGD (n =53) | 24.23 (17.52) |28.98 (17.27) p=0.012 p=0.001
Preventive Behaviours
Leaflet-based FGD (n = 53) 24.23(17.52) |28.98 (17.27) p=0.012 —

Note:

Within-group comparisons were performed using the Wilcoxon Signed Rank Test; between-group comparisons were performed using the Mann—

Whitney U Test. Statistical significance was set at p<0.05.
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3.3. Attitudes toward MDR-TB Prevention

Positive attitudinal changes were observed in both
groups following the focus group discussion (FGD)
interventions (Table 1, Figure 5). Attitudes toward MDR-
TB prevention were assessed using a structured attitude
scale at two time points: at baseline (prior to the
intervention) and at follow-up four weeks after the
completion of the educational intervention. This
assessment interval was designed to capture short-term but
sustained changes in attitudes rather than immediate post-
session responses.

In the multimedia-assisted FGD group, the mean attitude
score increased from 21.40 £13.16 at baseline to 29.20 +
8.21 at the four-week follow-up (p < 0.001, Wilcoxon
Signed Rank Test). Similarly, participants in the leaflet-
based FGD group demonstrated a statistically significant
improvement in attitude scores over the same follow-up
period (p < 0.001).

When comparing the magnitude of attitudinal change
between the two groups, the improvement observed in the
multimedia-assisted FGD group was significantly greater
than that in the leaflet-based group (p = 0.033, Mann-
Whitney U test). These findings suggest that multimedia-
supported educational discussions, which integrate visual
materials, narrated explanations, and interactive dialogue,
were more effective in fostering positive attitudes toward
MDR-TB prevention that persisted four weeks after the
intervention.

Qualitative feedback collected during the sessions
indicated that participants in the multimedia-assisted group
found the audiovisual materials more engaging and
emotionally impactful. The use of real-life video narratives,
visual demonstrations of infection control, and group
reflection activities helped participants internalize the

importance of early detection, treatment adherence, and
stigma reduction. Such dynamic learning approaches
appeared to strengthen participants’ sense of responsibility
and motivation to contribute actively to MDR-TB
prevention in their households and communities.

Overall, these findings underscore that combining
multimedia tools with participatory discussions can foster
not only knowledge acquisition but also a more positive
and proactive mindset toward MDR-TB prevention. This
enhancement in attitudes may, in turn, serve as a crucial
mediator for sustaining long-term preventive practices.

3.4. Preventive Behaviors toward MDR-TB Prevention

Both intervention groups demonstrated significant
improvements in preventive behaviors following the FGD
sessions (Table 1, Figure 6). In the multimedia-assisted
FGD group, the mean preventive behavior score increased
from 24.23 +17.52 at baseline to 28.98 + 17.27 post-
intervention (p = 0.012, Wilcoxon Signed Rank Test).
Similarly, the leaflet-based FGD group showed a
significant within-group improvement (p = 0.012).

However, the magnitude of behavioral change was
significantly higher among participants in the multimedia-
assisted group compared to the leaflet-based group (p =
0.001, Mann-Whitney U test). This finding indicates that
the multimedia intervention was more effective in
promoting consistent adoption of MDR-TB preventive
practices. Participants who received the multimedia-
assisted sessions reported increased engagement in key
preventive behaviors, including wearing masks when in
contact with symptomatic individuals, improving
household ventilation, encouraging family members with
prolonged cough to seek medical evaluation, and adhering
to treatment reminders for those under TB management.
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Qualitative insights from the group discussions further
supported these quantitative findings. Participants noted
that seeing real-life demonstrations and visual narratives
through multimedia presentations made the preventive
messages more relatable and actionable. The integration of
interactive discussions allowed participants to reflect on
their own behaviors and identify feasible ways to
implement preventive measures within their households
and neighborhoods.

Overall, these results underscore that multimedia-
assisted health education does not merely enhance
knowledge and attitudes but also translates more
effectively into concrete preventive actions. Such
behavioral improvements are critical for community-level
control of MDR-TB, suggesting that participatory, visually
enriched interventions can play a vital role in sustaining
long-term prevention efforts.

4. Discussion

This study evaluated the comparative effectiveness of
two participatory health education models—multimedia-
assisted and leaflet-based focus group discussions
(FGDs)—in improving knowledge, attitudes, and
preventive behaviors related to multidrug-resistant
tuberculosis (MDR-TB) among residents of coastal
Southeast Sulawesi, Indonesia. The findings indicate that
both approaches were effective in enhancing participants’
knowledge, while the multimedia-assisted FGD was
associated with relatively greater improvements in attitudes
and self-reported preventive practices over the four-week
follow-up period.

The superior performance of the multimedia-assisted
approach suggests that audiovisual and interactive
materials enhanced participants’ engagement and
comprehension more effectively than text-based media
[16-18]. In coastal communities characterized by low
literacy and limited access to formal health information, the
use of videos, images, and narratives provided a more

inclusive communication channel. Multimedia
presentations encouraged active participation and
emotional resonance, which may have facilitated

internalization of preventive norms and motivation for
behavior change [19-24]. These findings support the
argument that effective TB education must go beyond
information dissemination to address how messages are
socially and culturally processed within communities [25—
28].

The present findings align with prior research
demonstrating the effectiveness of multimedia and
audiovisual education in improving health behaviors across
low-resource settings. Studies by Abdulrahaman et al. [10]
and Bijarania et al. [11] emphasized that visual and
auditory learning tools enhance knowledge retention and
promote sustained behavioral change. Similarly, Nisar et al.
[13] reported that pictorial tools significantly improved
patients’ understanding of complex medical information in
low-literacy populations. In Indonesia, Nanlohy et al. [6]
and Yuliasih et al. [7] also found that video-based health
promotion was more effective than printed leaflets in
modifying adolescent health behaviors. From a
methodological perspective, this study extends previous
work by combining participatory learning (FGD) with
multimedia-based pedagogy, providing empirical evidence
of their synergy in a real-world public health context.
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Unlike earlier interventions focused on individual
education, this study emphasizes the collective dimension
of learning and social influence, highlighting the potential
of community dialogue in reinforcing shared norms for
MDR-TB prevention.

4.1. Theoretical Implications

The findings can be interpreted through the lens of social
and behavioral health theories, particularly the Health
Belief Model (HBM) and symbolic interactionism [29,30].
The multimedia-assisted FGDs appeared to influence
participants perceived susceptibility and severity of MDR-
TB (HBM constructs), while reinforcing perceived benefits
of preventive behaviors and collective efficacy. Through
dialogue and shared reflection, participants negotiated
meanings around TB prevention, illustrating symbolic
interactionism’s emphasis on social construction of health
behavior. Furthermore, the study’s results resonate with the
theory of fundamental causes of health inequalities [31],
which posits that structural and socioeconomic barriers
shape disease risk and behavior. In this study, participatory
multimedia approaches helped mitigate such structural
disadvantages by leveraging social capital and peer support,
key mechanisms for promoting health equity in
marginalized communities [32].

4.2. Policy and Practice Implications

The evidence presented here underscores the need for
context-sensitive, community-based education strategies
within national TB control programs. Conventional leaflets
or lecture-style counselling may be insufficient in
populations with low literacy or limited access to health
services. Instead, integrating multimedia-assisted FGDs
can enhance health communication by accommodating
different learning styles, improving comprehension, and
fostering community ownership of prevention efforts.
Health authorities in Indonesia could consider
incorporating participatory multimedia education modules
into community health center programs, particularly in
coastal and rural areas. Training community health workers
in the facilitation of multimedia discussions may further
enhance scalability and sustainability. Beyond TB, this
model could be adapted for other infectious and chronic
disease prevention programs, aligning with the World
Health Organization’s (WHO) emphasis on people-
centered and culturally responsive health promotion.

4.3. Study Limitations and Future Research

Several limitations should be acknowledged. First, the
quasi-experimental design and purposive sampling may
limit the generalizability of findings to other populations.
Second, self-reported behaviors are subject to social

desirability bias, which may overestimate actual preventive
practices. Third, the short follow-up period did not allow
for assessment of long-term behavioral sustainability.
Future research should employ longitudinal or mixed-
method designs to evaluate the persistence of behavioral
change and explore mechanisms underlying multimedia
engagement, such as emotional appeal and social diffusion.
Further investigations could also compare different forms
of multimedia (e.g., interactive mobile platforms, local-
language animations, or community-led digital storytelling)
to determine which combinations most effectively promote
health literacy and behavioral adherence in low-resource
coastal settings.

5. Conclusions

This study demonstrated that both multimedia-assisted
and leaflet-based FGD interventions were effective in
improving community  knowledge, attitudes, and
preventive behaviors toward MDR-TB prevention.
However, the multimedia-assisted approach consistently
produced greater improvements across all outcome
domains. The integration of visual and auditory learning
elements within participatory discussions enhanced
comprehension, emotional engagement, and motivation to
practice preventive measures.

These findings reinforce the potential of multimedia-
assisted community education as a transformative strategy
to bridge the gap between awareness and sustained
behavioral change in MDR-TB prevention. Strengthening
such participatory models can play a pivotal role in
empowering communities to actively engage in TB control
efforts, particularly in settings with low literacy levels and
limited access to conventional health information.
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