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Introduction:Access to safe drinking water remains a key environmental health
challenge in Indonesia, with persistent inequalities in household access despite
national progress. The location of the primary drinking water source is a critical
dimension of water safety, influencing exposure to contamination and health risks.
Objective: This study aimed to analyze the proportion of primary drinking water
source locations among households by socio-demographic characteristics using
data from the 2023 Indonesian Health Survey (SKI).

Methods: A cross-sectional analytical study was conducted using nationally
representative secondary data from SKI 2023. The study included households
with complete information on drinking water source location and socio-
demographic characteristics. Descriptive and bivariate analyses were performed
using survey weights to account for the complex sampling design.
Results: Marked socio-demographic disparities were observed. Households with
higher education, formal employment, urban residence, and higher economic
status were more likely to have drinking water sources located inside the house,
whereas households with lower education, informal occupations, rural residence,
and lower economic status showed greater reliance on sources located outside
the household compound. A clear gradient was evident across education and
economic status categories.

Conclusion: Significant inequalities in household drinking water source locations
persist in Indonesia. These findings highlight the need for equity-oriented water
and environmental health policies that prioritize disadvantaged populations to
ensure safe and sustainable access to drinking water.

Publisher: Mantaya |dea Batara

INTRODUCTION

Access to safe drinking water remains a fundamental environmental health challenge and a critical determinant
of population health worldwide. Inadequate access to improved and safely managed drinking water sources is
strongly associated with increased risks of waterborne diseases, child undernutrition, and preventable mortality,
particularly in low- and middle-income countries (1,2). Despite global progress under the Sustainable Development
Goals (SDG 6), substantial disparities persist in terms of the location, safety, and reliability of household drinking
water sources. In Indonesia, household reliance on different primary drinking water source locations—such as piped
water inside the dwelling, yard connections, public taps, protected wells, or surface water—reflects not only
environmental conditions but also socio-demographic inequalities. Data from the 2023 Indonesian Health Survey
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(Survei Kesehatan Indonesia, SKI 2023) indicate that a considerable proportion of households still depend on drinking
water sources located outside the dwelling or from unimproved sources, raising concerns regarding water quality,
accessibility, and household exposure to environmental health risks (3).

Evidence from previous national surveys and international studies suggests that patterns of household drinking
water source locations in Indonesia have evolved over time but remain uneven across population groups. Analyses
based on earlier national health surveys, including SKI 2020, demonstrated gradual improvements in access to
improved drinking water sources, particularly in urban areas; however, persistent gaps were observed among rural
households, lower socioeconomic groups, and households with lower educational attainment (4). Comparable
findings have been reported in international studies, which consistently show that socio-demographic characteristics
such as income, education, place of residence, and household composition are significant predictors of drinking water
source type and location (5-7). While SKI 2020 provided important baseline evidence, changes in infrastructure
development, urbanization, climate-related pressures, and policy interventions necessitate updated analyses using
more recent data. The availability of SKI 2023 offers a timely opportunity to examine whether improvements in
drinking water access have been equitably distributed and how socio-demographic gradients continue to shape
household reliance on different drinking water source locations.

Understanding the distribution of primary drinking water source locations is particularly important from an
environmental health perspective, as the location of water sources influences water safety, storage practices,
exposure to contamination, and household time burden—especially for women and children (8). Water sources
located outside the dwelling or compound may increase vulnerability to microbial contamination during collection and
transport, while also reflecting broader structural inequalities in environmental services. International evidence
highlights that inequities in drinking water access are closely linked to social determinants of health and require
targeted, evidence-based policy responses rather than solely infrastructure-focused solutions (2,6). However,
empirical evidence examining these issues using the most recent nationally representative data from Indonesia
remains limited.

Therefore, this study aims to analyze the proportion of primary drinking water source locations among
households by socio-demographic characteristics using data from the 2023 Indonesian Health Survey (SKI).
Specifically, the study seeks to (1) describe the national distribution of household drinking water source locations and
(2) assess differences according to key socio-demographic factors, including place of residence, household
socioeconomic status, education level, and other relevant characteristics. The findings are expected to provide
updated evidence to inform environmental health policies, water supply planning, and equity-oriented interventions
aimed at improving safe and sustainable access to drinking water in Indonesia.

METHOD
Research Design

This study employed a cross-sectional analytical design using secondary data derived from the 2023
Indonesian Health Survey (Survei Kesehatan Indonesia, SKI 2023). A cross-sectional approach was considered
appropriate to examine the proportion and distribution of primary drinking water source locations among households
and their association with socio-demographic characteristics at a single point in time. The use of nationally
representative survey data enables population-level inference and supports environmental health surveillance and
policy evaluation
Methods and Sampling

The study population consisted of all households included in the SKI 2023 dataset. SKI 2023 is a nationally
representative household survey conducted by the Indonesian Ministry of Health, covering all provinces in Indonesia
through a multistage stratified cluster sampling design. The analytical sample included households with complete
information on primary drinking water source location and selected socio-demographic characteristics. No additional
sampling procedures were performed in this study, as the analysis relied entirely on the existing SKI 2023 sample.
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Inclusion and Exclusion Criteria
Households were included in the analysis if they met the following criteria:

1. recorded data on primary drinking water source location, and
2. complete information on key socio-demographic variables of interest, such as place of residence, household
wealth index, education level of the household head, and region.

Households were excluded if they had missing, incomplete, or inconsistent data on drinking water source location or
key socio-demographic variables. Exclusion was applied solely for data quality purposes and followed standard
practices in secondary data analysis of large-scale health surveys

Data Collection

Data were obtained exclusively from the SKI 2023 dataset, which was collected through structured household
interviews using standardized questionnaires administered by trained enumerators. The survey captured information
on household characteristics, environmental health conditions, and access to basic services, including drinking water.
For this study, the primary outcome variable was location of the main drinking water source, categorized according
to SKI 2023 classifications (e.g., inside the dwelling, within the yard/compound, or outside the household premises).
As a secondary data analysis, no primary data collection or direct contact with respondents was conducted.

Data Analysis Process

Data analysis was performed in several stages. First, descriptive statistics were used to estimate the proportion
of households according to primary drinking water source location at the national level. Second, bivariate
analyses were conducted to examine differences in drinking water source locations across socio-demographic
characteristics, including urban—rural residence, household socioeconomic status, education level, and geographic
region. Results were presented as proportions and percentages, with appropriate weighting applied to account for
the complex survey design of SKI 2023. Where relevant, chi-square tests were used to assess statistical associations
between drinking water source location and socio-demographic variables. All analyses adhered to standard
guidelines for the analysis of complex survey data to ensure nationally representative estimates

RESULTS
Primary Drinking Water Source Location By Education

A consistent gradient was observed across education categories: higher educational attainment was
associated with a higher proportion of sources located inside the house and a lower proportion located outside the
household compound. Among households where the education category was no schooling, 35.7% reported drinking
water sources located inside the house, 38.2% within the compound, and 26.1% outside the compound (weighted
N=13,031). For incomplete primary school (did not finish SD/MI), 42.0% were inside the house, 35.5% within the
compound, and 22.5% outside the compound (weighted N=17,409). The proportion of inside-house sources
increased progressively with higher education from 42.3% (completed SD/MI) to 46.0% (completed SLTP/MTS),
51.9% (completed SLTA/MA), and 53.8% (completed D1/D2/D3/PT) while the outside-compound proportion
declined from 23.8% to 19.7%, 15.3%, and 13.1%, respectively.

Primary Drinking Water Source Location By Occupation

Differences were also evident by occupation. Households in more formal employment categories tended to
have a higher proportion of drinking water sources locatedinside the house. For
example, PNS/TNI/Polri/BUMN/BUMD recorded 52.5% inside-house sources and only 12.8% outside-compound
sources (weighted N=6,536), while private employees recorded 52.3% inside-house and 15.8% outside-compound
(weighted N=16,838). In contrast, households engaged in more informal and primary-sector livelihoods showed
comparatively higher dependence on outside-compound sources, such as farmers/agricultural laborers (39.0%
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inside-house; 23.5% outside-compound; weighted N=69,814) and fishers(39.2% inside-house; 25.7% outside-
compound; weighted N=2,744).

Primary drinking water source location by residence (urban-rural)

Marked urban—rural disparities were observed. In urban areas, 53.4% of households had drinking water
sources inside the house, compared with 38.5% in rural areas. Conversely, reliance on outside-compound sources
was higher in rural areas (24.5%) than in urban areas (15.8%). The weighted sample sizes were N=86,355 (urban)
and N=100,797 (rural).

Primary drinking water source location by economic status

A strong socioeconomic gradient was apparent. Households in the lowest economic status group (“terbawah”)
showed the lowest proportion of inside-house sources (32.0%) and the highest dependence on outside-
compound sources (31.1%) (weighted N=42,210). In contrast, households in the highest economic status
group (“teratas”) had the highest proportion of inside-house sources (57.4%) and the lowest dependence on outside-
compound sources (12.0%) (weighted N=23,523). The pattern was monotonic across groups (menengah bawah —
menengah — menengah atas), indicating widening inequities by household economic position.

DISCUSSION

This study reveals pronounced socio-demographic inequalities in the location of primary drinking water sources
among Indonesian households based on SKI 2023 data. Households with higher education, formal employment,
urban residence, and higher economic status were substantially more likely to access drinking water sources located
inside the house, whereas disadvantaged groups showed greater reliance on sources located outside the household
compound. These findings are consistent with the environmental health literature, which emphasizes that water
source location is a critical dimension of drinking water safety, influencing exposure to contamination during
collection, transport, and storage (9,10).

The educational gradient observed in this study aligns with evidence showing that education plays a pivotal
role in shaping household access to improved drinking water services. Households with no schooling or incomplete
primary education exhibited higher dependence on water sources located outside the household compound, while
those with higher education levels predominantly accessed water inside the house. Previous studies have
demonstrated that education is associated with greater health literacy, improved economic opportunities, and
enhanced capacity to engage with formal service providers, including piped water systems (11,12). From an
environmental health perspective, these disparities suggest that less-educated households may face compounded
risks due to both limited infrastructure access and reduced capacity to mitigate water-related health hazards.

Occupational differences further illustrate how structural economic factors shape drinking water access.
Households engaged in formal employment sectors such as government or salaried private work were more likely to
have drinking water sources located inside the house, whereas households reliant on agriculture, fisheries, and
informal labor showed higher proportions of outside-compound water sources. Similar patterns have been
documented in other low- and middle-income country settings, where informal livelihoods are often concentrated in
areas with weaker infrastructure and limited public investment (13). Reliance on external water sources in such
contexts has been linked to increased microbial contamination and higher risks of waterborne disease, particularly
where sanitation coverage is inadequate (14)

Urban rural disparities identified in this analysis remain a central concern for water equity in Indonesia. Urban
households showed substantially better access to inside-house drinking water sources, while rural households
continued to rely more heavily on sources located outside the household compound. This finding is consistent with
global monitoring reports and peer-reviewed studies indicating that rural populations lag behind urban populations in
access to safely managed drinking water, despite overall national progress (9,15). Environmental conditions in rural
settings including proximity to agricultural runoff, reliance on groundwater or surface water, and limited water
treatment may further amplify health risks associated with externally located water sources.
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Economic status emerged as one of the strongest determinants of drinking water source location. Households
in the lowest economic group exhibited the highest dependence on water sources located outside the household
compound, whereas the wealthiest households predominantly accessed water inside the house. This monotonic
socioeconomic gradient mirrors findings from international studies demonstrating that drinking water access is deeply
embedded within broader systems of social and economic inequality (10,16). These inequalities reflect not only
differences in household purchasing power but also unequal spatial distribution of infrastructure and services, raising
important concerns related to environmental justice.

Overall, the findings suggest that improvements in national drinking water coverage do not necessarily
translate into equitable access to safe and convenient drinking water at the household level. While Indonesia has
made measurable progress toward SDG 6, the persistence of socio-demographic gradients in water source location
indicates that vulnerable populations continue to face disproportionate environmental health risks. Addressing these
inequities requires targeted, equity-oriented interventions that integrate water infrastructure development with
broader social policies addressing education, poverty reduction, and rural development.

CONCLUSIONS

This study provides updated national evidence on socio-demographic disparities in the location of primary
drinking water sources among Indonesian households using SKI 2023 data. The findings demonstrate a clear and
consistent gradient, whereby households with higher educational attainment, formal employment, urban residence,
and higher economic status are substantially more likely to access drinking water sources located inside the house,
while disadvantaged households remain more dependent on sources located outside the household compound.
These patterns indicate that access to safe and convenient drinking water in Indonesia is not only an infrastructural
issue but also a reflection of broader social and economic inequalities.

From an environmental health perspective, the continued reliance on drinking water sources located outside
the household compound among lower socioeconomic and rural populations raises important concerns regarding
water safety, exposure to contamination, and unequal health risks. Water source location influences collection
practices, storage, and the potential for microbial contamination, thereby shaping household vulnerability to
waterborne diseases. The persistence of these disparities suggests that improvements in national drinking water
coverage have not been equitably translated into household-level access to safer and more convenient water
sources.

In conclusion, achieving equitable progress toward safely managed drinking water in Indonesia requires policy
approaches that go beyond aggregate coverage targets. Targeted interventions focusing on rural areas, low-income
households, and populations with lower educational attainment are essential. Integrating water infrastructure
development with social policies addressing poverty, education, and regional inequality is critical to reducing
environmental health risks and ensuring that progress toward SDG 6 benefits all segments of the population.
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