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1. Introduction

Sanitation knowledge is a fundamental determinant of community health, influencing the prevention of communicable diseases
and the adoption of healthy daily practices . Low levels of sanitation awareness remain a persistent challenge in many rural
regions, where environmental risks and limited access to health education contribute to higher disease burdens . Globally,
inadequate sanitation is associated with increased incidence of diarrheal diseases, respiratory infections, and parasitic
infestations, conditions that disproportionately impact low-income populations Bl. Strengthening sanitation knowledge is
therefore essential for reducing preventable morbidity and improving overall community well-being 1,

Health education serves as a key strategy in promoting sanitation behaviors by improving community understanding of hygiene
practices such as proper handwashing and waste management®!. The use of educational media—both print and digital—has been
identified as an effective approach to enhancing learning outcomes and supporting behavioral change 1. Print media such as
posters and pamphlets provide accessible and tangible information that can be used repeatedly, particularly in settings with
limited digital infrastructure 1. Meanwhile, digital media, including videos and presentations, offer visually engaging and
interactive content that can enhance message retention and expand the reach of health promotion programs I,
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Evidence suggests that combining multiple educational
media formats may yield greater improvements in public
health knowledge than using a single approach, particularly
in low-resource community settings [Pl This integrated
strategy supports diverse learning preferences and addresses
variations in literacy and technology access among
population groups [, Given the continuing sanitation
challenges in rural Indonesia, implementing media-based
health education is crucial to strengthening community
understanding and supporting sustainable hygiene practices
(11, Therefore, this study evaluates the effectiveness of print-
and digital-based health education interventions in improving
sanitation knowledge among residents of Klakah Village.
Moreover, recent public health studies highlight that
sanitation education interventions are most effective when
they emphasize practical demonstrations and culturally
relevant messaging tailored to the target community 12, In
rural Indonesian villages, limitations such as low literacy
levels, economic constraints, and restricted access to clean
water and sanitation facilities often hinder the adoption of
recommended hygiene practices 3. These contextual
barriers reinforce the importance of designing education
strategies that are accessible, cost-efficient, and adaptable to
local needs 14, Media-based health education, particularly
when delivered through simple visual print materials and
engaging digital content, has shown promise in addressing
these challenges by improving comprehension and
encouraging community participation 8. As such,
evaluating the impact of multiple media formats on sanitation
knowledge is essential to inform future health promotion
programs and strengthen evidence-based interventions in
similar low-resource settings (61,

2. Method

This study utilized a quantitative approach with a descriptive-
analytic design to assess community sanitation knowledge in
Klakah Village, Pasrepan District, Pasuruan Regency. A
cross-sectional method was applied, allowing all variables to
be measured at a single point in time. The primary objective
was to evaluate the level of sanitation knowledge among
residents and to identify demographic characteristics
associated with variations in knowledge. Stratified random
sampling was used to select 84 respondents, ensuring
proportional representation from each hamlet in the village.
Data were collected using a structured questionnaire
consisting of ten validated items measuring knowledge
related to handwashing, environmental hygiene, and waste
management.

The problem formulation guiding this study centered on
determining whether community characteristics—such as
age, gender, education level, occupation, and income—were
associated with sanitation knowledge among rural
households. Descriptive statistics were used to summarize
respondent characteristics and overall knowledge scores,
while analytical procedures were applied to explore the
relationships between demographic variables and knowledge
levels. All data were analyzed using standard statistical
software. Ethical principles, including informed consent,
voluntary participation, and confidentiality, were upheld
throughout the research process. This methodological
approach provided a comprehensive assessment of
community sanitation knowledge, serving as an evidence
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base for developing targeted media-based health education
interventions.

2.1. Problem Formulation

At this stage, the researcher identified and defined the core
research problem by examining existing sanitation challenges
within Klakah Village and aligning them with the study’s
focus on community sanitation knowledge. The problem
formulation process involved determining the key variables
to be analyzed and establishing the relevance of sanitation
knowledge as a public health concern in the rural context.

2.1. Literature Search

The researcher conducted a systematic search for scientific
literature using reputable databases such as Google Scholar,
PubMed, and ResearchGate. The search focused on peer-
reviewed journals, articles, and reports related to sanitation
knowledge, health education, rural hygiene practices, and
media-based interventions. This step ensured that the study
was grounded in current evidence and aligned with existing
theoretical and empirical frameworks.

2.2. Data Evaluation

All retrieved literature was critically evaluated to assess its
methodological rigor, relevance, and contribution to the
research problem. The evaluation process included reviewing
study designs, sample characteristics, analytical approaches,
and key findings. Only literature that met the required
relevance and quality standards was incorporated to support
the conceptual foundation of the study and guide the
interpretation of results.

2.4. Data analysis and interpretation

In this stage, the researcher analyzed the collected research
data to ensure that it could be accurately summarized and
presented in the final article. A content analysis approach was
utilized, allowing the researcher to systematically examine,
categorize, and interpret findings from the relevant studies.
This technique enabled the identification of key themes,
patterns, and relationships that aligned with the research
topic, particularly those addressing community sanitation
knowledge. The analysis also considered the methodological
quality and contextual relevance of each study, including the
period of implementation, to ensure coherence and accuracy
in drawing conclusions for the discussion presented in this
article.

3. Results and Discussion

3.1. Results

Descriptive analysis showed that the overall sanitation
knowledge of respondents in Klakah Village varied across
demographic groups, with the majority demonstrating
moderate levels of understanding regarding handwashing,
waste management, and environmental hygiene. Higher
levels of sanitation knowledge were found among
respondents with secondary and higher education, indicating
that educational attainment plays a notable role in shaping
awareness. Meanwhile, older age groups exhibited
comparatively lower knowledge scores, suggesting
generational differences in exposure to health information.
These findings reveal persistent gaps in sanitation knowledge
that must be addressed through targeted public health
interventions.
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Table 1: Sanitation Knowledge Score Distribution Among Respondents (n = 84)

No. Knowledge Category Score Range Frequency (n) Percentage (%)
1 Low 0-4 18 21.4%
2 Moderate 5-7 42 50.0%
3 High 8-10 24 28.6%

Descriptive analysis showed that sanitation knowledge among residents of Klakah Village remained moderate, with half of the respondents scoring in the

medium category, indicating uneven levels of understanding across the population.

Table 2: Correlation Between Sanitation Knowledge and Hygiene Behavior

Variable Pair r-value

p-value Interpretation

0.2424

Knowledge (PTOT) x Behavior (PRTOT)

0.0263

Weak positive, statistically significant

Correlation analysis revealed a weak but positive relationship between sanitation knowledge and hygiene-related behaviors, specifically handwashing and proper
waste disposal, with a correlation coefficient of r = 0.2424. This association was statistically significant (p = 0.0263), indicating that higher sanitation knowledge
is associated with better hygiene behavior despite the modest effect size. These results suggest that individuals with greater understanding of sanitation concepts
are more likely to engage in safer hygiene practices such as regular handwashing and disposing waste properly.

4. Discussion

The findings of this study indicate that sanitation knowledge
in Klakah Village remains uneven, with a substantial
proportion of participants showing only moderate
understanding of essential hygiene concepts. This aligns with
global evidence showing that rural communities often face
knowledge gaps due to limited access to health information
and educational resources [71. The association between
knowledge and education level observed in this study
supports  previous research indicating that literacy
significantly influences comprehension of sanitation-related
messages [18],

Generational differences were also evident, as older
respondents scored lower on sanitation knowledge,
consistent with research showing reduced engagement with
modern health communication channels among older adults
1291, This suggests a need for communication strategies that
specifically reach older populations through -culturally
appropriate and accessible media formats 20,

Furthermore, the predominance of moderate-level knowledge
demonstrates that foundational messages about hygiene may
be known, but deeper understanding—such as disease
transmission pathways and preventive measures—is still
lacking ?11. Evidence from public health studies emphasizes
that merely providing messages is insufficient without
reinforcing comprehension through repeated, context-
specific educational efforts [?21, Media-based education using
both print and digital materials may therefore be effective in
enhancing knowledge because it combines visual clarity with
accessible explanations 23,

The results also highlight the importance of developing
tailored sanitation education programs that consider
demographic variations within the community 24, Younger
respondents may benefit more from digital media, while older
or less literate individuals may require simple print materials
or verbal community-led sessions [%. These findings
reinforce the importance of adopting multimodal strategies
for sanitation knowledge improvement in rural settings,
ensuring inclusivity and maximizing the reach of health
promotion interventions [?51,

The results of this study show that sanitation knowledge
among residents of Klakah Village remains moderate, with
clear disparities across demographic groups that mirror
patterns observed in rural communities globally. Limited
knowledge regarding critical hygiene components—such as
handwashing techniques, environmental cleanliness, and
proper waste disposal—indicates that foundational
awareness is present but lacks depth necessary for behavior

change . Similar findings have been documented in rural
regions of Southeast Asia, where communities often possess
general awareness but insufficient detailed understanding of
disease prevention mechanisms 7. This emphasizes the
continuing challenge of translating basic knowledge into
comprehensive public health literacy 81,

Educational attainment was found to be strongly associated
with sanitation knowledge, reinforcing existing evidence that
literacy enhances the ability to comprehend and recall health
information . Individuals with lower education may
struggle to interpret health messages, especially when
delivered in text-heavy formats, a challenge commonly
observed in low-resource communities %, Studies have
shown that improving health literacy significantly increases
understanding of sanitation principles, leading to better
hygiene outcomes. This underscores the importance of
designing health education that is accessible regardless of
educational background.

Age-related differences further contributed to disparities in
sanitation knowledge, with older respondents exhibiting
lower scores compared to younger groups Y. Older adults
often rely on traditional beliefs or outdated health
information, limiting their exposure to modern sanitation
messages [%2. They also tend to engage less with digital
platforms, which increasingly serve as primary channels for
health communication 31, Prior research demonstrates that
tailored, age-appropriate communication strategies are
necessary to bridge these knowledge gaps in rural
populations (341,

The predominance of moderate-level sanitation knowledge
suggests that although awareness campaigns may have
reached the community, retention and internalization of
messages remain incomplete. Public health studies indicate
that one-time or infrequent sanitation campaigns rarely
produce sustained knowledge gains without repetitive
reinforcement %1, Thus, ongoing educational initiatives are
essential for enhancing comprehension and maintaining
community awareness.

Media-based health education—especially when combining
print and digital formats—offers a promising approach to
strengthening sanitation knowledge, as demonstrated in
similar rural health interventions. Print media is particularly
effective for individuals with limited digital access, providing
simple and persistent cues that reinforce learning [,
Conversely, digital media enhances message engagement
through visual demonstrations, making complex health
concepts easier to understand. Integrating both formats
ensures broader reach and accommodates diverse learning
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preferences within the community 57,

Furthermore, community-based delivery methods such as
group discussions and facilitated sessions may amplify the
effectiveness of educational media by encouraging dialogue
and addressing misconceptions directly. Evidence suggests
that participatory learning increases knowledge retention and
improves comprehension in rural populations compared to
passive information dissemination. Cultural
contextualization of sanitation messages also strengthens
effectiveness, especially in settings where traditional norms
influence hygiene practices (I,

The findings of this study highlight the urgent need to adopt
a structured and continuous sanitation education framework
rather than fragmented or one-time interventions %, Long-
term strategies should prioritize strengthening foundational
knowledge, especially among vulnerable demographic
groups, to support sustained public health improvements.
Reinforcing sanitation knowledge is a critical step toward
reducing disease risk, improving environmental hygiene, and
promoting healthier communities in rural Indonesia 1,

The correlation results presented in Table 2 show that
sanitation knowledge has a statistically significant but weak
positive relationship with hygiene behavior, specifically
handwashing and proper waste disposal practices. Although
the correlation coefficient (r = 0.2424) indicates that
knowledge alone does not exert a strong influence on
behavior, its significance (p = 0.0263) confirms that it plays
a meaningful role in shaping individuals’ hygiene actions.
This supports the widely accepted concept that knowledge
serves as a fundamental cognitive precursor to behavioral
change, even if it does not completely determine actual
practice in daily settings.

Further analysis examined the correlation between sanitation
knowledge and hygiene-related behaviors, specifically
handwashing and proper waste disposal. The correlation
value obtained (r = 0.2424) indicates a weak but positive
relationship between overall knowledge scores and behavior
scores. The significance value (p = 0.0263) shows that this
correlation is statistically meaningful, indicating that
knowledge contributes to shaping sanitation behavior. These
findings imply that individuals with higher sanitation
knowledge tend to demonstrate better hygiene behavior,
although the influence remains modest.

This pattern is consistent with previous studies showing that
higher handwashing knowledge is associated with greater
behavioral compliance, especially when adequate sanitation
facilities and educational exposure are available. Research
also shows that school-based interventions that increase
knowledge of hand hygiene lead to improved practices, such
as increased use of soap [“!1. In terms of waste disposal, higher
environmental sanitation knowledge has been shown to
correlate with cleaner living habits and reduced littering
behavior. Similar findings indicate that although the
correlation between environmental knowledge and behavior
is often low, it remains statistically relevant in shaping
personal hygiene actions 2,

Previous studies highlight that knowledge improves an
individual’s awareness of disease transmission risks, which
in turn increases motivation to adopt preventive actions such
as handwashing with soap 3. Davies et al. (2024) similarly
found that individuals with higher handwashing knowledge
displayed significantly better compliance, particularly when
supported by adequate sanitation facilities and enabling
environments 4, This aligns with the findings of Bolatova et
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al. (2025), who reported that strengthening hand hygiene
knowledge in school-based programs directly increased the
frequency and quality of students” handwashing behavior [*4,
These studies reinforce the principle that improved
knowledge tends to guide individuals toward more
appropriate hygiene actions, even if the strength of the
relationship varies depending on contextual conditions [,

In the context of waste disposal, sanitation knowledge
contributes to an individual’s understanding of the
environmental and health consequences of improper waste
management, which can motivate more responsible disposal
behaviors . Research by Ode et al (2023) showed that
individuals with better environmental sanitation knowledge
were less likely to litter and more likely to dispose of waste
properly 61, However, similar to the findings in this study,
reported a low correlation between environmental knowledge
and cleanliness behavior among students, suggesting that
knowledge—while essential—is often insufficient to
guarantee consistent behavioral change. This indicates that
although respondents understand the importance of proper
waste disposal, external barriers may prevent full behavioral
compliance 71,

The weak correlation observed in Table 2 may also reflect
structural and contextual barriers within the community, such
as limited access to clean water, insufficient waste disposal
facilities, or prevailing social norms that do not consistently
reinforce proper sanitation behaviors. Studies have shown
that behavior is influenced not only by knowledge but also by
situational factors, environmental support, and social
modeling within households and communities. Health
literacy alone cannot transform behavior without supportive
conditions that make healthy choices easier and more
feasible. Therefore, even with adequate knowledge,
individuals may struggle to practice optimal hygiene
behaviors if the surrounding environment does not facilitate
or encourage such actions 8,

In addition, the behavioral influence of knowledge may be
moderated by cultural habits and long-standing practices
within rural communities, which often prioritize convenience
or traditional routines over recommended hygiene behaviors
1491, This is consistent with evidence showing that knowledge-
based interventions must be complemented by culturally
appropriate communication strategies to address deep-rooted
behavioral patterns % Consequently, the weak but
significant correlation in this study suggests that educational
interventions should be coupled with environmental
support—including facility availability, community role
modeling, and reinforcement campaigns—to achieve
stronger and more sustainable hygiene behavior changes.

5. Conclusion

This study concludes that sanitation knowledge among
residents of Klakah Village remains moderate overall, with
notable variations across demographic groups. Higher
education levels and younger age were associated with
stronger sanitation knowledge, while older and less educated
respondents demonstrated more limited understanding. These
findings highlight the need for targeted, accessible, and
demographically tailored health education strategies to
address existing knowledge gaps. Strengthening sanitation
knowledge through integrated print- and digital-based
educational interventions has strong potential to support
improved hygiene awareness in rural settings. Sustained and
context-specific health promotion efforts are essential to
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ensure that communities not only access sanitation
information but also retain and apply it to protect their health
and environment.
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