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Abstract. Environmental health issues remain a major public health concern in rural Indonesia,
where inadequate sanitation and waste management contribute to the persistence of preventable
diseases. Community engagement in environmental health education is widely recognized as a key
factor in enhancing program outcomes. This study aimed to assess the link between community
engagement in environmental health education and the effectiveness of environmental health
programs in rural Indonesia. A quantitative cross-sectional design was employed involving 467
respondents aged 17-74 years, with educational backgrounds ranging from no formal education to
postgraduate levels. Data were collected using structured questionnaires and analyzed through Chi-
Square and correlation tests. The findings revealed a statistically significant association between
participation in environmental health education and program effectiveness (p = 0.000). The
correlation coefficient (r = 0.445) indicated a positive and moderately strong relationship,
suggesting that higher levels of engagement were associated with improved environmental
cleanliness and health behaviors. These results underscore that participatory education fosters
knowledge acquisition, behavioral change, and collective responsibility among community members.
Strengthening participatory approaches through collaboration between local health authorities,
educators, and residents is recommended to achieve sustainable improvements in environmental
health and community well-being.
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1. Introduction

Environmental-based diseases remain a significant public health concern, particularly
in rural areas where living conditions are directly associated with the incidence of specific
illnesses. Poor environmental sanitation increases the risk of communicable diseases such as
skin infections, dengue fever, malaria, upper respiratory tract infections (URTI), diarrhea,
pulmonary tuberculosis, helminthiasis, leptospirosis, and filariasis. Consequently,
interventions that target environmental improvement have become essential components of
public health promotion and disease prevention strategies (1). Previous studies have
demonstrated that community-based health education—particularly regarding
environmental hygiene and waste management —serves as an effective approach to enhance
public awareness and promote healthy behavior among rural residents (2,3).

Community participation in environmental health education and related programs is
recognized as a key determinant of intervention success. Participatory approaches involving
residents in activities such as community workshops, environmental clean-ups, waste
management initiatives, and training on eco-friendly practices have been shown to improve
knowledge, attitudes, and behaviors that contribute to healthier living environments (4,5).
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Evidence from community-based interventions indicates that interactive educational methods
and field-based demonstrations significantly enhance both knowledge and participation
levels among target populations (6).

The effectiveness of environmental health programs depends not only on the delivery
of information but also on the community’s ability to access, understand, appraise, and apply
that information — core components of health literacy. The health literacy model proposed by
Serensen et al. (7) identifies four key competencies —access, understanding, appraisal, and
application—that collectively determine how effectively communities can act on health-
related recommendations. Moreover, environmental health literacy research emphasizes that
knowledge alone is insufficient; successful interventions often integrate education,
community engagement, and feedback mechanisms that enable residents to make informed
decisions about environmental exposures and mitigation practices (8,9).

Field evidence from various outreach and community service programs across
Indonesia suggests that strengthening community capacity through participatory education
can improve both environmental indicators (such as waste management, sanitation, and
household hygiene) and health outcomes, including reduced risk factors for environment-
related diseases and increased access to preventive services (10,11). Initiatives such as
collective clean-up activities (gotong royong), local waste processing projects, recycling
education, and the promotion of clean and healthy living behaviors (PHBS) demonstrate the
synergy between knowledge enhancement and behavioral change that supports the
effectiveness of environmental health programs in rural contexts (12,13).

Despite these positive initiatives, many rural communities in Indonesia continue to
face significant challenges, including limited health literacy, low participation in preventive
programs, and inadequate waste and sanitation infrastructure. These barriers often hinder the
sustained success of environmental health programs. Therefore, it is essential to examine how
community engagement in environmental health education influences program effectiveness
and outcomes at the local level. Evidence from related studies suggests that active
participation — through health education, collective action, and environmental monitoring —
can improve hygiene practices, promote the adoption of simple environmental technologies,
and enhance overall health literacy (2,7).

However, despite the recognition of community participation as a critical factor, few
empirical studies have quantitatively analyzed its direct relationship with the effectiveness of
environmental health programs in rural Indonesia. Previous research has primarily focused
on descriptive assessments or program implementation narratives, with limited attention to
measuring the strength of association between participation and program outcomes. This gap
highlights the need for a more rigorous, data-driven examination of how participatory
engagement affects the sustainability and impact of environmental health initiatives.

To address this gap, the present study investigates the correlation between community
participation in environmental health education and the effectiveness of environmental health
programs in rural Indonesia. In contrast to prior studies that relied mainly on qualitative
observations or single-case analyses, this research employs a quantitative approach using
statistical methods to determine the strength and significance of this relationship. Through
this approach, the study contributes new empirical evidence on the role of participatory
education in fostering behavioral and environmental improvements, thereby advancing
understanding of effective strategies for sustainable rural public health development.
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Accordingly, this study, entitled “Assessing the Link between Community
Engagement and Environmental Health Program Outcomes in Rural Indonesia,” aims to
examine the extent to which community participation in environmental health education
correlates with improvements in environmental and household health indicators, identify
mechanisms —such as enhanced health literacy, collective action, and waste management
practices — that mediate the relationship between participation and program outcomes, and
provide programmatic recommendations to strengthen participatory environmental health
education and community-based interventions in rural Indonesian settings. This evaluative
approach is intended to ensure that environmental health programs are not merely
informative but genuinely effective in generating measurable behavioral and environmental
improvements that contribute to sustainable public health outcomes.

2. Methods
2.1. Study Design

This study adopted a quantitative cross-sectional design to analyze the relationship
between community participation in environmental health education and the effectiveness of
environmental health programs in improving community cleanliness. This design was chosen
because it allows researchers to capture the existing association between variables and
measure variations in community participation and program outcomes at a single point in
time, providing an efficient snapshot of behavioral and perceptual differences across the
population. The design also enables the identification of statistically significant associations
without requiring long-term follow-up, which is suitable for community-based studies with
limited resources.

2.2. Study Setting and Population

The research was conducted in a rural community in Pangkep Regency, South
Sulawesi, Indonesia, where the local government implements the Community-Based
Environmental Health Program (Program Kesehatan Lingkungan). The study population
consisted of permanent residents aged 17 years and older who were aware of and had
potential exposure to the program.

A total population sampling method was used to ensure inclusivity and minimize
sampling bias, as the target community had a manageable population size. This approach
included all 467 eligible respondents, representing a complete enumeration of adults meeting
the inclusion criteria. Exclusion criteria included temporary residents and individuals unable

to participate in interviews due to health or communication limitations.

2.3. Data Collection Procedure

Data collection took place between July and August 2025 using a structured
questionnaire administered through face-to-face interviews conducted by trained
enumerators. Prior to data collection, enumerators underwent two days of training covering
ethical considerations, informed consent procedures, interview techniques, and the
standardized administration of the instrument.

The questionnaire was developed based on relevant literature and validated through
expert review by three public health academics and practitioners. A pilot test was conducted
on 30 respondents from a neighboring community to assess clarity, reliability, and consistency
of responses, with necessary revisions made before the full survey.
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The questionnaire consisted of three main sections:
e Sociodemographic information: age and highest education level;
e Independent variable: participation in environmental health education, measured
dichotomously (Yes/No); and
e Dependent variable: perceived effectiveness of the environmental health program,
assessed through respondents’ perception of whether the program improved
environmental cleanliness in their neighborhood (Yes/No).

2.4. Data Management and Analysis

Data were double-entered into Microsoft Excel and cross-verified for accuracy before
being analyzed using IBM SPSS Statistics version 26.0. The analytical process involved several
stages:

e Descriptive analysis was used to summarize demographic characteristics and response
distributions using frequencies and percentages.

e Analytical testing applied the Chi-square test of independenceto examine the
association between participation in health education (independent variable) and
program effectiveness (dependent variable).

e Effect size and strength of association were assessed using the Phi coefficient (¢) to
interpret the magnitude and direction of the relationship.

The Chi-square test was chosen because both variables were nominal and
dichotomous, aligning with the assumptions of the test. A p-value < 0.05 was considered
statistically significant, and results were interpreted to determine whether active participation
significantly contributed to perceived program effectiveness.

3. Results and Discussion
3.1. Respondent Characteristics

A total of 467 respondents participated in this study, all of whom were permanent
residents of rural areas in Pangkep Regency, South Sulawesi, Indonesia.
Respondents ranged in age from 17 to 74 years, with the majority belonging to the productive
age group (25-55 years). This demographic profile reflects a community capable of active
participation in local health and environmental programs.

Educational attainment varied widely, ranging from no formal schooling to master’s
degree (S2). Most respondents had completed primary or secondary education, while a
smaller proportion held tertiary qualifications. This diversity in educational background
provides insight into varying levels of health literacy and comprehension regarding
environmental issues.

3.2. Participation in Environmental Health Education

Of the 467 respondents, 278 individuals (59.5%) reported participating in
environmental health education activities, such as health counseling sessions, community
clean-up campaigns, or waste-management workshops. The remaining 189 respondents
(40.5%) stated that they had not taken part in such programs. These findings indicate that
although community engagement in educational initiatives is relatively strong, a considerable
proportion of residents has not yet been reached by ongoing environmental health promotion
efforts.
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3.3. Effectiveness of Environmental Health Programs

Most respondents perceived the environmental health program as effective in
improving sanitation, waste management, and environmental cleanliness in their
communities. Participants in health education activities were more likely to report tangible
improvements, including cleaner surroundings, enhanced household waste-handling
practices, and increased involvement in collective clean-up events. These outcomes suggest
that environmental health education has contributed to meaningful behavioral and
environmental improvements at the community level.

3.4. Results

Based on the research conducted, data were obtained on the relationship between
community participation in environmental health education and the effectiveness of
environmental health programs. The following are the results of the cross-tabulation analysis.

Table 1. Relationship between Community Participation in Environmental Health Education
and Environmental Health Program Effectiveness in Rural Indonesia

Environmental Health

Con.uTmn.ity Progl-‘am Effectiveness . Total P ¢
Participation Effective = Non-Effective
n % n %
Attended education 272 97,8 6 2,2 278
Di
idnotattend 13 51 66 349 189 0.000 0445
education
Total 395 84,58 72 15,41 467

The results show that among respondents who attended environmental health
education activities, 97.8% perceived the program as effective, while only 65.1% of those who
did not participate reported the same. The Chi-square test indicated a statistically significant
association between participation in health education and program effectiveness (p = 0.000),
with a moderate positive correlation (¢ = 0.445).

These findings suggest that higher levels of community participation are strongly
associated with improved program outcomes. Communities actively engaged in health
education activities—such as group discussions, demonstrations, and environmental
sanitation campaigns — were more likely to perceive tangible improvements in cleanliness and
public health within their surroundings.

3.5. Discussion

Community participation in environmental health education plays a pivotal role in
determining the success of public health initiatives at the community level. The findings of
this study, conducted in rural areas of Pangkep Regency, South Sulawesi, revealed a positive
and statistically significant correlation between community participation and the
effectiveness of environmental health education programs (r = 0.445, p <0.001). This moderate
association indicates that higher levels of community engagement are linked to more effective
implementation of environmental health interventions, suggesting that participatory
approaches enhance both the reach and impact of public health education efforts.
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This finding is consistent with previous research emphasizing that active community
involvement significantly enhances the effectiveness of health programs (14). When residents
are actively engaged, they transform from passive recipients of information into active
participants in collective learning and the adoption of healthy behaviors. Evidence from
community service and program evaluation studies supports this result, demonstrating that
participatory methods—such as interactive discussions, demonstrations, pre-tests and post-
tests, and field-based learning—lead to increased knowledge, participation, and improved
environmental management practices (2,4). In the context of rural Indonesia, participatory
and interactive health education helps strengthen communities” ability to access, comprehend,
and apply environmental health information, thereby contributing to improved program
outcomes.

Furthermore, consistent community participation in health education activities has
been shown to enhance knowledge, attitudes, and practices related to sanitation and hygiene.
However, program success is not determined solely by the quality of educational materials; it
also depends on social interactions between facilitators and participants, the adequacy of
facilities and infrastructure, and residents” motivation to engage (15-17). External factors also
play a critical role in influencing program outcomes. Support from health professionals, local
authorities, and non-governmental organizations (NGOs) has been found to significantly
affect participation levels. Educational activities that involve the community directly —such
as lectures, group discussions, and hands-on demonstrations—are particularly effective in
promoting engagement and improving results (16,18). These participatory approaches not
only strengthen understanding but also foster a sense of shared responsibility for maintaining
environmental cleanliness (19).

Active community engagement also contributes to broader public health outcomes,
such as the reduction of diarrhea, stunting, and other environment-related diseases. Studies
have shown that participation in health programs correlates with lower stunting prevalence
and increased community health awareness (20-22). Community-based learning through
environmental health education improves residents” knowledge and attitudes toward
sanitation, access to clean water, and household waste management.

Despite these positive findings, several challenges persist. Limited public
understanding of the importance of participation, low motivation, and inadequate support
from local authorities or NGOs can hinder the long-term effectiveness of environmental health
programs (23-25). To address these barriers, comprehensive strategies are needed. These
include strengthening community empowerment initiatives, building capacity among
educators and facilitators, and implementing continuous, participatory campaigns to foster
sustained community engagement in environmental health improvement efforts.

Conclusions

This study demonstrated a significant positive correlation between community
participation in environmental health education and the effectiveness of environmental health
programs in rural Indonesia (r = 0.445, p < 0.001). Higher participation levels were associated
with improved environmental cleanliness and better public health outcomes, highlighting
that active community engagement is a key factor in program success and sustainability.

Despite these positive outcomes, several challenges persist, including limited
community awareness, inconsistent institutional support, and inadequate infrastructure.
Addressing these barriers requires stronger intersectoral collaboration among health officers,
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local governments, and community organizations to ensure equitable participation and long-
term sustainability.

Practically, the findings indicate that strengthening participatory education models
can enhance local ownership, improve sanitation and hygiene behaviors, and promote more
efficient resource use. Future research should adopt longitudinal or comparative designs to
assess long-term impacts and evaluate the scalability of community-based interventions
across diverse rural contexts.
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