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1. INTRODUCTION

Health development is a strategic pillar in realizing productive and competitive human resources [1]-
[3]. Public health is measured not only by life expectancy but also by reducing morbidity and mortality from
preventable diseases [4]-[6]. Within the framework of the national health system, promotive and preventive
efforts are the main foundation, particularly in controlling environmentally-based diseases [7], [8]. One disease
that continues to present a significant burden at the national and regional levels is diarrhea, which remains a
public health problem, particularly in areas with inadequate sanitation.

Epidemiologically, diarrhea is closely related to environmental factors, particularly the availability of
clean water, ownership of sanitary latrines, domestic waste management, and waste disposal systems [9], [10],
[11]. Contamination of food and drink by pathogenic microorganisms due to poor sanitation is a major
transmission route [12]-[14]. Household health survey data shows that diarrhea continues to contribute to
mortality, particularly among vulnerable groups such as toddlers [15], [16], [17]. This condition is exacerbated
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by low access to basic sanitation in various rural areas, highlighting the gap between health policies and
implementation on the ground.

In Buton Regency, the burden of diarrhea remains relatively high. Health office reports record
thousands of diarrhea cases annually, with numerous deaths [18], [19]. The Kadatua Community Health Center
(Puskesmas), specifically KaoFe Village, has been recorded as having the highest number of diarrhea cases
among other villages in the sub-district [20]-[22]. Ironically, basic sanitation coverage in KaoFe Village remains
suboptimal clean water access has not reached all households [23], [24], ownership of sanitary latrines is
unequal, and wastewater disposal and waste management facilities remain low. This disparity between the high
incidence of diarrhea and the low quality of sanitation indicates a structural problem that requires more
comprehensive scientific study.

Several previous studies have demonstrated a significant relationship between environmental sanitation
and diarrhea incidence [25]. However, most of these studies tend to analyze sanitation factors in a fragmented
manner, for example, focusing only on clean water or latrine ownership, without simultaneously examining the
determinants of various basic sanitation components within a single, integrated analysis model [26].
Furthermore, the local context of island regions like Kadatua District, with distinct geographic, social, and
infrastructure characteristics from mainland areas, has not been explored in depth. Thus, there remains a research
gap regarding a comprehensive and contextual analysis of the determinants of environmental sanitation to
explain the risk of diarrhea in rural island areas.

This research presents a novel public health approach that positions environmental sanitation as a
multidimensional risk determinant, encompassing clean water access, toilet ownership, waste management, and
wastewater disposal systems within a single, integrated analytical framework. By identifying the most dominant
sanitation factors contributing to diarrheal events in KaoFe Village, this study not only examines the
relationships but also assesses the strength of these risk determinants, relevant for formulating evidence-based
interventions.

The urgency of this research is further heightened given the high incidence of diarrhea in KaoFe Village
compared to other villages in Kadatua District, as well as the low sanitation coverage that meets health
standards. Without interventions based on accurate local data, the risk of diarrheal events will continue to recur,
potentially increasing the economic burden on families and the health care system. Therefore, this study is
crucial as a basis for developing more targeted, effective, and sustainable prevention strategies to improve public
health in Buton Regency.

2. RESEARCH METHOD

This study used a quantitative analytical approach with a cross-sectional design [27]-[29]. The aim was
to analyze the determinants of environmental sanitation as a risk factor for diarrhea in the community of KaoFe
Village, Kadatua District, Buton Regency. This design was chosen because it can illustrate the relationship
between the exposure variable (Environmental sanitation) and the outcome variable (Diarrheal incidence) at the
same measurement point, making it relevant for identifying community-based risk factors.

The study was conducted in KaoFe Village, one of the villages within the administrative area of
Kadatua District, Buton Regency. Geographically, KaoFe Village covers an area of approximately 41 hectares
and is situated at an elevation of approximately 2 meters above sea level. The village is approximately 2 km
from the district capital and is located in an archipelago whose accessibility depends on sea transportation, as
Kadatua District is a small island within Buton Regency. KaoFe Village has a ferry pier that serves as a primary
route for population mobility and logistics distribution.

The boundaries of KaoFe Village include: Marawali Village to the north, Banabungi Selatan Village to
the south, Kapoa Village to the west, and Banabungi Village to the east. The geographical characteristics of this
coastal area, with its relatively densely populated settlements, have the potential to impact environmental
sanitation and domestic waste management systems [30]. Demographically, based on secondary village
government data, the population in the last year recorded reached 1,038 people, comprising 260 families. The
community's social structure, dominated by coastal households with limited water sources, provides an important
context for analyzing the determinants of sanitation.

The population in this study was all 260 heads of households (KK) residing in KaoFe Village. The head
of the household was chosen as the unit of analysis because he has the authority to make decisions regarding the
use of household sanitation facilities and domestic environmental management. The sample was determined
using a simple random sampling technique, ensuring that each head of the household had an equal chance of
being selected as a respondent. The sample size was calculated using the proportion formula for a cross-sectional
design with a 95% confidence level and a 5% margin of error. Based on this calculation, a representative sample
size was obtained that met the study's inclusion and exclusion criteria.

This study consists of independent and dependent variables. The independent variable covers
components of household environmental sanitation, while the dependent variable is the incidence of diarrhea
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within a specific time period among family members. Before presenting the operational definition table, it should
be emphasized that each variable is measured based on standardized indicators in environmental health, using a
direct observation approach and structured interviews using a closed-ended questionnaire.

Table 1. Operational definitions of research variables

Variables Indicators Measurement Scale Category
Method

Access to clean Water source, source protection, Observation & Nominal Eligible /

water physical quality Interviews Ungqualified

Latrines Type of toilet, septic tank, distance ~ Observation Nominal Healthy /
from water source Unhealthy

Waste Reservoir, frequency of disposal Interviews Nominal Good / Poor

management

Wastewater Sewerage, standing water Observation Nominal Eligible / No

disposal

Diarrhea History of diarrhea in the last 3 Interviews Nominal Yes/No

incidence months

The table above shows that all variables are categorized on a nominal scale to facilitate analysis of
relationships using appropriate non-parametric statistical tests. Primary data were collected through direct
interviews with heads of households using a structured questionnaire and observations of the physical condition
of household sanitation. To ensure data validity, the research instrument underwent validity and reliability
testing on populations with similar characteristics. Secondary data were obtained from village offices and Health
Office reports regarding diarrhea incidence rates.

Data collection was conducted by trained enumerators using the same standard operating procedures to
minimize information bias. Data were analyzed in stages, including univariate analysis to describe the frequency
distribution of each variable, and bivariate analysis to examine the relationship between environmental sanitation
factors and diarrhea incidence using the Chi-square test with a 95% significance level (a = 0.05) [31], [32]. To
identify the most dominant risk determinants, multivariate analysis using logistic regression was performed. The
results of the analysis are expressed as Odds Ratio (OR) values along with 95% confidence intervals.

To clarify the research stages, the following is a research structure chart that illustrates the conceptual
and operational flow of the study:

Problem Identification

N2

Literature Review and Hypothesis Formulation

N7

Data Collection (Interviews & Observations)

N2

Data Processing and Analysis

N7

Identification of Sanitation Risk Determinants

N7

Conclusions and Recommendations for Environmental
Health Interventions

Chart 1. Research Structure

The chart shows that this research was systematically structured, starting from identifying the high
incidence of diarrhea to drawing conclusions based on the analysis of risk determinants. This approach ensures
methodological transparency and consistency between the research objectives, data collection, and interpretation
of results within a public health framework.
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3. RESULTS AND DISCUSSION

Descriptive analysis was conducted to present the distribution of environmental sanitation variables and
the incidence of diarrhea among households in Desa KaoFe. This analysis provides an overview of the sanitation
profile and the proportion of households experiencing diarrhea within the observed period.

Table 1. Distribution of environmental sanitation conditions among households in Desa KaoFe

Variable Category n %
Access to clean water Meets health standards 102 65.4
Does not meet standards 54  34.6
Household latrine Healthy latrine 88 56.4
Unhealthy / no latrine 68 43.6
Solid waste management Adequate 79 50.6
Inadequate 77 494
Wastewater disposal Meets standards 38 244
Does not meet standards 118 75.6
Diarrhea incidence (last 3 months)  Yes 49 314
No 107 68.6

Table 1 shows that although 65.4% of households had access to clean water that met health standards,
only 24.4% had adequate wastewater disposal systems. Nearly half of the households (43.6%) did not have a
healthy latrine, and 49.4% demonstrated inadequate solid waste management practices. The prevalence of
diarrhea within the last three months was 31.4%, indicating that nearly one-third of households reported at least
one case of diarrhea. These findings suggest that sanitation deficiencies remain substantial in the study area,
particularly in wastewater management.

Bivariate Analysis: Association Between Environmental Sanitation and Diarrhea Incidence
Bivariate analysis was performed using the Chi-square test to determine the association between each sanitation
variable and diarrhea incidence. The results are presented below.
Diarrhea Incidence Based on Household Interview

Table 2. Distribution of Diarrhea Incidence Based on Interview
Diarrhea in the Last 3 Months n %
Yes 49 314
No 107 68.6

Table 2 shows that 31.4% of households reported at least one diarrhea case within the last three months,
based on structured interviews with heads of households. Respondents confirmed that most cases occurred
among children under five years old.

Table 3. Association Between Access to Clean Water and Diarrhea Incidence
Access to Clean Water  Diarrhea (n, %) No Diarrhea (n, %) p-value
Meets standards 19 (18.6%) 83 (81.4%) 0.001
Does not meet standards 30 (55.6%) 24 (44.4%)

Table 3 indicates a statistically significant association between access to clean water and diarrhea
incidence (p = 0.001). Households without access to adequate clean water were significantly more likely to
report diarrhea cases compared to those with proper access.

Table 4. Association Between Household Latrine and Diarrhea Incidence
Household Latrine  Diarrhea (n, %) No Diarrhea (n, %) p-value
Healthy latrine 16 (18.2%) 72 (81.8%) 0.002
Unhealthy / none 33 (48.5%) 35 (51.5%)

As shown in table 4, the presence of a healthy latrine was significantly associated with lower diarrhea incidence
(p = 0.002). Households lacking proper sanitation facilities experienced nearly three times higher proportions of
diarrhea cases.

Table 5. Association Between Solid Waste Management and Diarrhea Incidence
Solid Waste Management  Diarrhea (n, %) No Diarrhea (n, %) p-value
Adequate 14 (17.7%) 65 (82.3%) 0.000
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Inadequate 35 (45.5%) 42 (54.5%)

Table 5 demonstrates a strong and statistically significant relationship between solid waste management
practices and diarrhea incidence (p < 0.001). Households with inadequate waste management had markedly
higher diarrhea occurrence.

Table 6. Association Between Wastewater Disposal and Diarrhea Incidence

Wastewater Disposal Diarrhea (n, %) No Diarrhea (n, %) p-value
Meets standards 5 (13.2%) 33 (86.8%) 0.000
Does not meet standards 44 (37.3%) 74 (62.7%)

Table 6 reveals a statistically significant association between wastewater disposal systems and diarrhea
incidence (p < 0.001). Households without proper wastewater channels were substantially more likely to report
diarrhea cases compared to those with adequate systems.

The bivariate analysis demonstrates that all environmental sanitation variablesaccess to clean water,
household latrine availability, solid waste management, and wastewater disposal were significantly associated
with diarrhea incidence. Among these factors, inadequate wastewater disposal and poor solid waste management
showed the strongest proportional differences in diarrhea occurrence. These findings confirm that environmental
sanitation plays a critical role in determining the risk of diarrhea in Desa KaoFe. The consistent statistical
significance across all variables underscores the multifactorial nature of diarrhea transmission and highlights the
need for integrated sanitation interventions at the household level.

This study demonstrates that environmental sanitation remains a critical determinant of diarrhea
incidence in Desa KaoFe. The descriptive findings revealed that although access to clean water reached 65.4%,
other essential sanitation components were substantially inadequate, particularly wastewater disposal (75.6% not
meeting standards) and unhealthy or absent latrines (43.6%). The prevalence of diarrhea within the last three
months was 31.4%, indicating that nearly one-third of households experienced diarrheal episodes. These findings
suggest that partial sanitation coverage does not necessarily translate into effective disease prevention when
other sanitation components remain deficient.

The bivariate analysis further confirmed that all examined sanitation variables access to clean water,
household latrine availability, solid waste management, and wastewater disposal were significantly associated
with diarrhea incidence. Households lacking adequate clean water access reported markedly higher diarrhea
occurrence (55.6%) compared to those with safe water (18.6%). Similarly, the absence of healthy latrines and
improper waste management were strongly linked to increased diarrhea cases. Notably, inadequate wastewater
disposal demonstrated one of the strongest proportional differences, highlighting the role of stagnant wastewater
and environmental contamination in facilitating fecal oral transmission [33], [34]. These results reinforce the
epidemiological pathway that links environmental contamination to gastrointestinal infections through water,
food, and vector-mediated exposure.

When compared with previous studies, the findings are consistent with the broader body of evidence
demonstrating the association between sanitation and diarrheal diseases. Numerous studies in low-resource and
rural settings have identified water quality, latrine ownership, and waste disposal as significant predictors of
diarrhea [35], [36]. However, many earlier investigations have examined these factors separately or focused
primarily on a single dominant variable, such as water access alone [37], [38]. The gap in prior research lies in
the limited integration of multiple sanitation dimensions within a unified analytical framework, particularly in
small island or coastal rural contexts [39], [40]. This study addresses that gap by simultaneously examining four
core sanitation components and demonstrating their collective and individual contributions to diarrhea risk
within a geographically isolated island community.

The novelty of this research lies in its multidimensional assessment of sanitation determinants within a
specific island-based rural setting. Unlike studies conducted in mainland or urban environments, this research
contextualizes sanitation risk within a coastal, low-altitude village with limited wastewater infrastructure and
high environmental vulnerability. The findings reveal that even when clean water access appears relatively
moderate, weaknesses in wastewater and solid waste systems can undermine overall sanitation effectiveness.
This integrative approach provides a more comprehensive understanding of how sanitation systems operate as
interconnected determinants rather than isolated risk factors.

From a public health perspective, the implications of these findings are substantial. First, interventions
aimed solely at improving access to clean water may be insufficient without parallel improvements in
wastewater management and latrine quality. Second, the strong association between wastewater disposal and
diarrhea underscores the urgent need for community-based drainage systems and improved household greywater
channels. Third, health promotion strategies should incorporate behavioral education alongside infrastructure
development, given that sanitation effectiveness depends on both facility availability and proper utilization.
Policymakers and local health authorities should therefore prioritize integrated environmental health programs
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that address water, sanitation, and hygiene (WASH) comprehensively rather than through fragmented
interventions.

4. CONCLUSION

This study aimed to determine the role of environmental sanitation factors as determinants of diarrhea
incidence in Desa KaoFe. The findings indicate that 31.4% of households reported diarrhea cases within the last
three months. Descriptive results showed that 34.6% of households did not have access to clean water meeting
health standards, 43.6% lacked healthy latrines, 49.4% practiced inadequate solid waste management, and 75.6%
had wastewater disposal systems that did not meet sanitary requirements. Bivariate analysis demonstrated
statistically significant associations between all sanitation variables and diarrhea incidence (p < 0.05),
confirming that inadequate sanitation conditions substantially increase the risk of diarrheal disease. These
findings highlight that environmental sanitation in Desa KaoFe remains insufficient and represents a significant
public health concern. Integrated sanitation improvement programs focusing on wastewater management, safe
latrine construction, and sustainable waste disposal systems should be prioritized to reduce diarrhea risk.
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