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Background: Respiratory tract infections, particularly Acute Respiratory
Infections (ARI) and pneumonia, remain important public health concerns in rural
communities with limited access to health information.

Aims: This community-based health education program aimed to assess changes
in community knowledge and preventive behaviors related to ARI and pneumonia
among adults in Vatuboro Village, Liquica District, Timor-Leste.

Methods: A pre-experimental one-group pretest-posttest design was used
involving 20 participants selected through purposive sampling. The intervention
consisted of interactive health education sessions, including lectures, group
discussions, and demonstrations on respiratory disease prevention practices. Data
were collected using structured questionnaires and analyzed using descriptive
statistics and paired t-tests with a significance level of p < 0.05.

Results: The findings showed improvements in all measured variables following
the intervention. The mean ARI knowledge score increased from 62.50 + 8.40 to
82.75 + 6.20 (p < 0.001), while ARI prevention behavior scores increased from
58.30 + 7.90 to 75.10 = 7.10 (p = 0.001). Similarly, pneumonia knowledge scores
improved from 60.20 * 9.10 to 80.60 * 7.00 (p < 0.001), and pneumonia
prevention behavior scores increased from 55.40 + 8.70 to 72.80 + 7.50 (p =
0.001). These findings suggest that community-based health education may
contribute to improving knowledge and preventive behaviors related to ARI and
pneumonia among rural adults. However, the results should be interpreted
cautiously due to the small sample size and the absence of a control group.
Conclusion: Continuous and contextually appropriate health education programs
are recommended to support community health literacy and respiratory disease
prevention.
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INTRODUCTION

Respiratory tract infections remain a major global public health problem and continue to
contribute substantially to morbidity worldwide. According to the Global Burden of Disease (GBD)
2021 analysis reported by the World Health Organization (WHO), upper respiratory infections
(URIs) were identified as one of the leading causes of acute disease incidence globally, with
approximately 12.8 billion new episodes reported in 2021 and a global incidence rate of 162,484.8
cases per 100,000 population. In addition, lower respiratory infections, including pneumonia,
remain among the leading causes of mortality, particularly among children under five years old and

* Corresponding author:

Yarwin Yari, Sekolah Tinggi [Imu Kesehatan RS Husada, INDONESIA. >4 yarwinyari306@gmail.com


https://doi.org/10.58723/abdigermas.v4i2.710
https://creativecommons.org/licenses/by-sa/4.0/
https://creativecommons.org/licenses/by-sa/4.0/

Yari et al. Effects of Health Education...

older adults in low- and middle-income countries. In Southeast Asia, respiratory infections continue
to impose a considerable healthcare burden due to high population density, environmental
exposure, inadequate sanitation, and disparities in healthcare access, especially in rural and low-
resource settings (World Health Organization, 2026).

Timor-Leste is one of the countries that continues to face significant challenges related to
respiratory infections. UNICEF data indicate that approximately 70% of individuals with symptoms
of acute respiratory infection in Timor-Leste sought treatment or medical consultation at health
facilities, reflecting the persistent burden of respiratory diseases within the community (UNICEF,
2026). Pneumonia also remains an important health concern among children and other vulnerable
populations due to delayed treatment-seeking behavior, limited access to health education, and low
preventive awareness (Ferdous et al., 2018; Pajuelo et al.,, 2018). These conditions indicate that
respiratory tract infections remain an important public health concern in Timor-Leste, particularly
in rural communities with limited access to health information and preventive services (Hammond
etal,, 2024).

Environmental and behavioral factors contribute substantially to the occurrence and
transmission of respiratory tract infections and pneumonia (Moriyama et al, 2020). Poor
household ventilation, exposure to indoor smoke, overcrowded living environments, inadequate
environmental sanitation, and low adherence to clean and healthy living behaviors (PHBS) are
recognized as important risk factors associated with respiratory infections (Meghji et al., 2021;
Sadrizadeh et al,, 2022). In addition, limited community understanding regarding early symptoms,
warning signs, and preventive measures may increase the risk of delayed treatment and disease
complications, particularly among children and older adults.

These conditions are also observed in Vatuboro Village, Liquica District, Timor-Leste, where
most residents live in rural settings with limited access to health information and preventive
healthcare services. Based on preliminary community observations, respiratory tract infections and
pneumonia continue to be frequently reported, especially among vulnerable groups such as
children and the elderly. Community members also demonstrate limited understanding regarding
the differences between common respiratory tract infections and pneumonia, including the
recognition of warning signs that require immediate medical attention. This situation may
contribute to delayed healthcare-seeking behavior and increase the potential risk of disease
complications.

Previous community-based health education programs have demonstrated positive impacts
on improving public knowledge and preventive behaviors related to respiratory diseases (Brakema
et al.,, 2020; Wang & Fang, 2020; Sadrizadeh et al., 2022). Studies have shown that health education
interventions can increase awareness regarding environmental hygiene, cough etiquette,
handwashing practices, and other preventive measures against respiratory infections (Han et al,,
2021; M & Vaithilingan, 2024; Rukmasari et al., 2025). Participatory education programs have also
been shown to improve pneumonia prevention practices, including immunization and reducing
exposure to environmental risk factors (Belangi et al.,, 2025; Ricardi et al., 2026). Furthermore,
educational methods combined with demonstrations and interactive discussions are considered
more effective than conventional lecture methods in promoting behavioral change among the
community (De Felice et al., 2021; Forsetlund et al., 2021; Zamiri & Esmaeili, 2024).

Nevertheless, several challenges remain in the implementation of promotive and preventive
health education programs in rural communities. Existing educational activities are often
conducted only temporarily, rely predominantly on one-way lecture methods, and are not
sufficiently adapted to the socio-cultural context and educational needs of the local community. In
addition, many programs focus primarily on theoretical knowledge transfer without adequately
strengthening the community’s practical ability to recognize warning signs, identify environmental
risk factors, and apply preventive behaviors in daily life. This condition indicates the need for more
contextual, participatory, and practice-oriented health education interventions in rural areas such
as Vatuboro Village.

The novelty of this community service activity lies in the implementation of a community-
based health education model that integrates interactive lectures, participatory discussions, and
practical demonstrations adapted to the local context of Vatuboro Village. Unlike conventional
educational approaches, this activity emphasizes not only knowledge improvement but also the
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development of practical preventive skills and community participation in recognizing early
symptoms, reducing environmental risk factors, and implementing healthy preventive behaviors
related to respiratory tract infections and pneumonia in daily life.

Therefore, this community service activity was conducted to improve community knowledge and
awareness regarding respiratory tract infections and pneumonia through interactive and
participatory health education in Vatuboro Village, Timor-Leste. The activity focused on increasing
community understanding of disease prevention, early symptom recognition, environmental risk
factors, and healthy preventive behaviors in daily life.

METHOD

This community service activity employed a pre-experimental one-group pretest-posttest
design to evaluate changes in community knowledge and preventive behaviors related to Acute
Respiratory Infections (ARI) and pneumonia following a health education intervention. The activity
was conducted in Vatuboro Village, Liquica District, Timor-Leste, involving adult community
members selected through purposive sampling. Inclusion criteria consisted of residents aged 18
years or older who were willing to participate, attended the educational session, and were able to
communicate effectively. Priority was given to vulnerable groups, including parents of young
children and older adults. Participants who were unable to complete the educational session or
failed to complete both pretest and posttest assessments were excluded. A total of 20 participants
met the eligibility criteria and were included in the activity. Prior to participation, all respondents
received an explanation regarding the objectives and procedures of the program, and verbal
informed consent was obtained. Participation was voluntary, and all information collected was kept
confidential and used solely for educational and evaluation purposes.

Data were collected using a structured questionnaire adapted from the instrument developed
by Tambunan (2023) and Alfaqinisa (2015), which has previously been used to assess knowledge,
attitudes, and behaviors related to pneumonia prevention. The questionnaire consisted of 14
knowledge items with true-false response options, eight attitude statements measured using a
Likert scale, and several behavior-related items concerning smoking habits, household ventilation,
and environmental hygiene. Instrument validity was evaluated using Pearson’s Product Moment
correlation on a pilot sample of 20 respondents with characteristics similar to the target
population, demonstrating that all knowledge and attitude items met the validity criteria (r-count >
r-table = 0.468). Reliability testing using Cronbach’s alpha showed excellent internal consistency,
with values of 0.913 for the knowledge questionnaire and 0.826 for the attitude questionnaire.
Knowledge scores were calculated by assigning one point for each correct answer and zero for
incorrect answers, while attitude and behavior scores were determined according to the respective
response scales.

The intervention was implemented through a single community-based educational session
lasting approximately five hours and consisted of pretest assessment, interactive health education
on ARI and pneumonia, practical demonstrations of proper hand washing techniques and cough
etiquette, group discussions, question-and-answer sessions, and posttest evaluation. Educational
materials were supported by leaflets and visual aids to facilitate participant understanding. Data
were analyzed using descriptive and inferential statistics. Respondent characteristics were
summarized using frequencies and percentages, while changes in knowledge and preventive
behavior before and after the intervention were assessed using paired t-tests following
confirmation of normal data distribution through the Shapiro Wilk test. Statistical significance was
established at p < 0.05. Although this approach provided valuable information regarding the
effectiveness of the educational intervention, the findings should be interpreted cautiously because
the activity involved a relatively small sample and did not include a control group, thereby limiting
the generalizability of the results.
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RESULTS AND DISCUSSION

Results
Data Demographics
Table 1. Distribution of Age, Sex and Occupation

Variable Frequency %
Age
26 - 35 Years 2 10
36 - 45 Years 5 25
46 - 55 Years 5 25
56 - 65 Years 6 30
>65 Years 2 10
Total 20 100
Gender
Male 5 25
Female 15 75
Total 20 100
Occupation
Unemployed 11 55
Farmer 9 45
Total 20 100

Based on Table 1, the majority of respondents were aged 56-65 years (30%), followed by
respondents aged 36-45 years and 46-55 years, each accounting for 25% of the total participants.
Respondents aged 26-35 years and those older than 65 years each represented 10% of the sample.
Female respondents predominated in this activity, accounting for 75% of participants, whereas
male respondents represented 25%. In terms of occupation, most respondents were unemployed
(55%), while 45% worked as farmers.

Overall, the respondent characteristics indicate that the participants were predominantly
women in late adulthood to early elderly age groups, with rural occupational backgrounds. These
demographic characteristics are relevant because they may influence health literacy, access to
health information, and preventive health behaviors related to respiratory tract infections and
pneumonia.

The predominance of female respondents may reflect women'’s active involvement in family
health management and participation in community-based health activities. In addition, the
relatively high proportion of older adults indicates that the intervention successfully reached
population groups potentially vulnerable to respiratory infections and limited access to health
information.

~

Figure 1. Health education activities
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Comparison of Average Pre and Post Scores
Table 2. Comparison of Average Pre and Post Scores

Variable Pre-test Mean £ SD  Post-test Mean + SD _Mean p-value
Difference
ARI Knowledge 62.50 + 8.40 82.75 + 6.20 20.25 0.000
ARI Prevention 58.30+7.90 75.10+7.10 16.80 0.001
Pneumonia Knowledge 60.20 £9.10 80.60 + 7.00 20.40 0.000
Pneumonia Prevention 55.40 £ 8.70 72.80 £ 7.50 17.40 0.001

Based on Table 2, all measured variables showed increased mean scores following the health
education intervention. The largest improvement was observed in pneumonia knowledge, with a
mean difference of 20.40 points, followed closely by ARI knowledge with a mean difference of 20.25
points.

The mean ARI knowledge score increased from 62.50 + 8.40 during the pretest to 82.75 *
6.20 during the posttest, with a statistically significant difference (p < 0.001). Similarly, the mean
ARI prevention behavior score improved from 58.30 + 7.90 to 75.10 + 7.10 (p = 0.001).

In addition, pneumonia knowledge scores increased from 60.20 * 9.10 before the
intervention to 80.60 * 7.00 after the intervention, showing a statistically significant improvement
(p < 0.001). Pneumonia prevention behavior scores also improved from 55.40 + 8.70 to 72.80 *
7.50 (p=0.001).

These findings indicate that the community-based health education intervention contributed
to improvements in both knowledge and preventive behaviors related to ARI and pneumonia
among adults in Vatuboro Village. The consistent increase across all variables suggests that
interactive educational methods, including discussions and demonstrations, may enhance
participants’ understanding and encourage healthier preventive practices.

The improvements observed across all variables indicate that the educational intervention
was effective in enhancing participants’ understanding and awareness regarding respiratory
infection prevention. The findings also suggest that interactive and community-based educational
approaches may facilitate the adoption of healthier preventive practices in rural populations.

Figure 2. Health education activities

Discussion
Improvement in Knowledge Related to ARI and Pneumonia

The findings of this study indicate that the community-based health education intervention
contributed to improved participants’ knowledge regarding ARI and pneumonia. This improvement
reflects better understanding of respiratory infections, including symptoms, transmission, risk
factors, warning signs, and preventive measures.

The effectiveness of the intervention may be associated with the use of interactive and
participatory educational methods. Educational activities involving lectures, demonstrations, and
group discussions may facilitate better information retention and participant engagement
compared with passive learning approaches. In rural communities such as Vatuboro Village, face-
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to-face educational activities are particularly relevant because access to digital health information
and formal healthcare services may remain limited.

These findings are consistent with previous studies reporting that health education can
improve public knowledge regarding respiratory infection prevention. Health counseling using
lectures, leaflets, and group discussions has been shown to improve respondents’ knowledge scores
(Yanti et al., 2025). Educational interventions in rural communities have also been reported to
improve understanding of respiratory infection risk factors and household-level prevention
practices (Roy et al, 2025). In addition, studies among mothers of children under five
demonstrated increased knowledge after health education on respiratory infections (Ha Manh et
al,, 2023). Similar findings have also been reported in pneumonia-related education, where health
counseling improved understanding of pneumonia prevention, warning signs, and the importance
of early medical treatment (Ngere et al., 2025; Wijayanti et al., 2025).

However, previous studies have also shown that knowledge improvement is not always
consistent or sustained over time. Some studies reported that educational interventions may be
less effective among communities with low educational backgrounds or limited participation in
health education activities (Ma et al.,, 2022). Other studies have reported that improvements in
knowledge are not always significant, particularly in short-term interventions conducted without
continuous reinforcement (Tong et al.,, 2022). Furthermore, increased knowledge may not always
be followed by consistent improvements in preventive practices and long-term behavioral changes
(Guastaferro et al,, 2023). Other studies found that although knowledge may improve shortly after
an intervention, the improvement may decline without continuous reinforcement (Rahardi &
Dartanto, 2021; Nisa et al, 2019). Differences in intervention methods, duration, intensity,
educational background, and socioeconomic conditions may explain variations in findings across
studies.

Overall, the findings suggest that community-based health education may be an effective
strategy for improving knowledge and awareness regarding ARI and pneumonia prevention.
Improved knowledge is important as a foundation for strengthening preventive attitudes and
encouraging healthier respiratory disease prevention behaviors within rural communities.

Improvement in Preventive Behaviors Related to ARI and Pneumonia

The findings of this study indicate that the health education intervention contributed to
improvements in preventive behaviors related to ARI and pneumonia among participants. The
observed behavioral changes suggest that participants were able not only to understand the
educational material provided but also to apply preventive measures in their daily activities.

The improvement in preventive behaviors may be associated with the practical and
participatory nature of the educational intervention. Demonstrations regarding handwashing
practices, cough etiquette, environmental hygiene, household ventilation, and the avoidance of
smoke exposure may have helped participants better understand the practical application of
preventive measures within the household and community environment. Similar concerns
regarding the importance of reducing smoke exposure have been reported by Bustos et al. (2025),
who found that environmental smoke exposure was associated with respiratory symptoms and
emphasized the need for preventive and educational strategies to protect community health. In
rural communities such as Vatuboro Village, educational approaches tailored to local conditions,
supported by family and social environments, may enhance behavioral adaptation and positive
health outcomes (Rahmadhani et al., 2024).

These findings are consistent with previous studies reporting that health education
interventions can significantly improve preventive practices related to respiratory diseases,
including handwashing habits, cough etiquette, maintaining household ventilation, and
environmental sanitation (Lange et al,, 2022). Community-based educational interventions have
also been shown to improve respiratory disease prevention behaviors in rural communities (Staten
et al,, 2025). In addition, educational programs targeting caregivers and families demonstrated
positive effects on preventive health behaviors following health counseling interventions (Demeusy
etal, 2021).

Similar findings have also been reported in pneumonia prevention studies. Previous studies
in Indonesia demonstrated that educational interventions using leaflets and group discussions
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improved maternal attitudes and preventive behaviors related to pneumonia prevention in
children (Nuhan & Listyarini, 2024; Chang et al., 2021). Other studies also reported that health
counseling regarding the dangers of cigarette smoke exposure was effective in encouraging
healthier smoking behaviors within households (Yamada & Nakazawa, 2024). Furthermore,
community-based educational interventions have been shown to improve environmental hygiene
practices, household ventilation, and healthcare-seeking behavior related to respiratory symptoms
(Rawat & Kumar, 2023).

However, previous studies have also reported inconsistent findings regarding behavioral
improvement following educational interventions. Several studies suggest that although knowledge
may improve significantly, behavioral changes are often more difficult to achieve and sustain over
time. Some preventive behaviors may continue to be influenced by long-standing habits,
environmental conditions, socioeconomic limitations, cultural factors, and family support systems
(Yusuf & Fajri, 2022). Other studies have also shown that sustainable behavioral change generally
requires continuous reinforcement and repeated health promotion activities (Schneider &
Sanguinetti, 2021). In addition, some educational interventions have demonstrated significant
improvements in knowledge without corresponding changes in preventive attitudes and behaviors
(Isenaj et al., 2025). Similarly, good knowledge levels are not always directly associated with
consistent preventive practices, particularly behaviors related to smoking habits within households
(Muthmainnah et al., 2025).

In the context of this study, the observed improvements in preventive behaviors may have
been influenced by the interactive and community-based nature of the intervention, which allowed
participants to actively engage with the educational material and observe practical examples of
healthy behaviors. The relatively close social interaction within rural communities may also
support the dissemination and reinforcement of health messages among family and community
members.

Overall, the findings suggest that community-based health education may be an effective
promotive and preventive strategy for improving ARI and pneumonia prevention behaviors in rural
communities. Educational interventions combining knowledge delivery with practical
demonstrations and participatory discussions may support the adoption of healthier daily practices
related to respiratory disease prevention.

Implications

This interactive, community-based educational intervention demonstrates that rural
communities with limited access to information can be effectively empowered through face-to-face
methods combined with practical demonstrations. The increased knowledge and behavior
following the education provided a strong foundation for local health cadres to implement visual
media and active community involvement in promoting cough etiquette and proper handwashing
techniques at the household level.

Research Contribution

This activity contributes to the literature on health promotion in rural areas of developing
countries like Timor-Leste. The program's novelty lies in the integration of lectures, participatory
discussions, and demonstrations, specifically adapted to the local socio-cultural background. It
demonstrates that a practice-oriented approach can strengthen communities' ability to recognize
early warning signs of disease.

Limitations

The results of this activity should be interpreted with caution due to several limitations. The
one-group pre-experimental design without a control group means that the improvement in scores
cannot be attributed entirely to the intervention. Furthermore, the small sample size (20
participants) limits the generalizability of the results, and the short-term evaluation cannot
guarantee the sustainability of behavior changes in the long term.

Suggestions
It is recommended that similar educational programs be implemented sustainably through

regular reinforcement by village health cadres to maintain consistent healthy behaviors in the
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community. For future research, it is recommended to expand the coverage area, increase the
sample size, and implement a purely experimental design with a control group to more reliably
measure the effectiveness of the intervention.

CONCLUSION

This community-based health education activity was associated with improvements in
community knowledge and preventive behaviors related to Acute Respiratory Infections (ARI) and
pneumonia among adults in Vatuboro Village, Timor-Leste. The findings suggest that interactive
and participatory health education may help improve community understanding of respiratory
disease prevention, early symptom recognition, environmental risk factors, and healthy preventive
practices. However, these findings should be interpreted cautiously because the activity involved a
small sample size and used a one-group pretest-posttest design without a control group. Therefore,
the observed improvements cannot be attributed solely to the intervention. Continuous,
contextually appropriate, and community-based health education programs are recommended to
support respiratory disease prevention and improve health literacy in rural communities.
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