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ABSTRACT

This study offers a comprehensive review of research trends in WASH in Indonesia
from 1975 to April 2021. A total of 272 articles related to Sustainable Development
Goals 6.1 and 6.2 were analyzed, sourced from the Web of Science and Scopus
databases. The analysis found that water-related research (41%) was more

Received  : 14 October 2024 prominent than topics related to sanitation (22%) or hygiene (13%). Social aspects

Revised : 28 November 2024 (39%) were the most common focus in literature, particularly studies exploring the

Accepted 30 November 2024 factors influencing WASH-related behaviors. However, there was a noticeable lack
of studies on the implementation of WASH programs or interventions aimed. at
changing behavior, highlighting a disconnect between research findings and Jeir
application in policy and practice. In contra i SH
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Indonesia, even thoug sues, such as inadequate services and poor
behavior, tend to be more acute in other areas. This study also identifies several
research gaps relating to topic selection, thematic focus, and regional coverage that
should be addressed in future WASH studies in Indonesia.

INTRODUCTION country prepares for a demographic boom projected

Access to WASH is a critical issue for public
health globally, and its importance is underscored in
the SDGs, specifically Goals 6.1 and 6.2. Despite
significant progress over the past few decades in
expanding access to WASH services, an alarming
portion of the global population, approximately two
billion people, still lack safely managed drinking
water, while 3.6 billion lack access to safe
sanitation, and 2.3 billion do not have basic hygiene
services. The lack of proper WASH infrastructure
not only undermines public health systems and
threatens health security, but it also has detrimental
economic impacts. Therefore, improving WASH
services is vital not only for enhancing public health
but also for advancing human rights, promoting
economic stability, and fostering resilience in
communities. In the context of Indonesia, the fourth
most populous country in the world, WASH issues
remain particularly pressing, especially as the

for 2045. Historically, in 2011, the provision of
basic WASH services in Indonesia was limited,
with only 55% of the population having access to
drinking water and 56% to sanitation services.
However, by 2020, Indonesia made notable strides,
raising access to basic water, sanitation, and
hygiene services to 92%, 86%, and 94%,
respectively. These improvements align with the
national efforts to meet SDG targets and provide
safe, equitable access to essential services (Karon et
al., 2017; Hanson et al.,2020; Awfa et al., 2023).
Despite these achievements, there is still a
significant need for research to accelerate progress
toward SDGs 6.1 and 6.2. WASH research plays a
critical role in monitoring progress, informing
evidence-based policy decisions, and identifying
underlying causes of ongoing WASH-related
challenges. Given the diversity of Indonesia’s
regions, the WASH situation varies considerably
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across the country, making localized research
essential for understanding specific regional needs
and challenges. For instance, some areas may face
unique sanitation or water accessibility issues, and
understanding these localized conditions is crucial
for developing targeted interventions. Furthermore,
while the topics of water and sanitation are often
studied, research on hygiene remains relatively
underexplored, which may suggest an overlooked or
underestimated area of concern. This imbalance in
research may hinder the development of
comprehensive solutions to WASH issues across all
sectors (Niedfeldt et al., 2021; Wulandari et al.,
2022; Ahmed et al., 2023; Upe et al., 2024).

The geographical distribution of WASH
research also reveals gaps in certain regions, where
research efforts may be limited or nonexistent,
despite pressing WASH issues. Addressing these
gaps could provide crucial insights into under-
researched areas and guide future studies to focus
on neglected regions or themes. For example, more

Indonesia. This study aims to address this gap by
providing a comprehensive analysis of past and
current research trends in the field. By doing so, this
review will not only highlight existing research
priorities but also pinpoint critical knowledge gaps

and emerging research needs. It will offer valuable
guidance for future studies that can support the
achievement of SDGs 6.1 and 6.2 in Indonesia,
ensuring that research efforts are aligned with both
national needs and global priorities.

METHODS
The systematic

following the guidelines outlined in the Preferred

review was carried out

Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) framework,
and

ensuring a
rigorous transparent methodology  for
synthesizing the available evidence. The primary
goal of this review was to identify all relevant
research related to WASH in Indonesia, published
up until April 2021, from the Web of Science and
Scopus databases. To comprehensive
coverage, a broad search strategy was implemented

ensurc

using the following keywords: “water” OR
“sanitation” OR “hygiene” OR “WASH” AND
“Indonesia”. These search terms were carefully
selected to capture a wide range of studies focused
on various aspects of WASH in Indonesia, ensuring
that all relevant research was included. Once the
studies were retrieved, the next step involved
removing any duplicate entries, which were
performed using Mendeley reference management
software. This process helped ensure that only
unique publications were considered for further
analysis (Ahmed et al., 2023; Azizah et al., 2024).
After the removal of duplicates, the titles of
the remaining articles were manually reviewed to
eliminate studies that did not align with the focus of
the review. This stage was essential for maintaining
the relevance of the review and ensuring that only
studies directly related to WASH were included.
The titles were evaluated based on the presence of
key WASH-related terms, such as drinking water,
sanitation inspection, hand washing, latrines, water
access, supply,

water water

direct relevance to the WASH field.

Following the title screening, the abstracts of
the selected articles were then reviewed to
determine whether they addressed specific aspects
of the SDGs, particularly SDG 6.1 (access to water)
and SDG 6.2 (access to sanitation and hygiene),
which form the focus of this review. Only those
articles that met the inclusion criteria were retained
for full-text evaluation. The inclusion criteria were
as follows: (1) the primary focus of the article must
be on WASH, with a particular emphasis on SDGs
6.1 and 6.2; (2) the full text of the article must be
accessible for a more detailed eligibility assessment;
(3) the article must be written in English; and (4)
the research must have been conducted in
Indonesia. These criteria were designed to ensure
that only relevant and accessible studies were
included, facilitating a thorough and precise
analysis of the WASH research landscape in
Indonesia (Ahmed et al., 2023; Win et al., 2024).

For each study that passed the full-text
screening, key data were extracted and recorded in a
Microsoft Excel spreadsheet. The extracted data
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included: (1) the specific WASH topics covered in
the study (e.g., water, sanitation, hygiene, or
combinations of these topics); (2) the research
themes, categorized as financial, institutional,
environmental, technical, social, or a combination
of these themes; (3) the year of publication; (4) the
keywords in the article; and (5) the
geographical location of the study, usually at the
provincial level. This systematic data extraction
enabled a detailed examination of the trends and
themes within WASH research and provided insight
into both the thematic distribution and geographical
focus of the studies (Niedfeldt et al., 2021).
Descriptive statistical analysis was conducted

used

to explore the frequency and distribution of WASH
topics, research themes, and the geographical spread
of studies across Indonesia. This analysis helped
identify patterns in the research, such as which
arecas of WASH were most studied and where
research efforts were concentrated geographically.
To further explore the relationships between
research topics and themes, SPSS Statistics version

visually represent the most frequently occurring
keywords in the titles and abstracts of the selected

articles. This visualization provided a clear
depiction of the key topics and themes that
dominate the WASH research landscape in
Indonesia (Odagiri et al., 2020).

Finally, to assess the geographical distribution
of the studies, ArcGIS version 10.8 software was
employed. This tool enabled the review team to
create visual maps of the study locations across
Indonesia, highlighting regions with high
concentrations of WASH research as well as areas
with limited research activity. By mapping the
locations of the studies, the review was able to
identify geographical disparities in research,
pinpointing areas where WASH challenges might
be particularly pressing but where research has been
insufficient. This spatial analysis contributed to the
identification of research gaps, underscoring the
need for more localized studies in regions with
fewer research outputs. It also provided valuable
insights into the current state of WASH research in
Indonesia and highlighted priority areas for future

research endeavors, ensuring that the findings from
this review could guide future studies and inform
policy decisions in underrepresented regions.

RESULTS AND DISCUSSION
Search Results
The systematic literature review process

initially retrieved a total of 8,151 articles from the
Scopus and Web of Science databases,
encompassing studies published up to April 2021.
Following the removal of duplicate entries, 7,981
articles remained for further screening. The next
step involved title screening, during which 414
studies were identified as potentially relevant to the
topic of water, sanitation, and hygiene (WASH).
These articles were then subjected to an abstract
wherein 136 studies
excluded due to their lack of direct relevance to
SDGs 6.1 and 6.2, which focus on water and
sanitation access. After this initial refinement, the

screening  process, were

remaining 278 articles proceeded to the full-text
review stage. At this stage, a further rougd

articles was included in the
comprehensive review process. These selected
studies represent the body of research that was
closely aligned with the review’s objectives of
exploring trends in WASH research in Indonesia.
Further details regarding these studies, including the
categorization of themes based on the FIETS
framework (Financial, Institutional, Environmental,
Technical, Social), the types of studies included,
and their geographical scope, are provided in the
Supplementary Materials. This thorough selection
process ensures that the articles analyzed are highly
relevant to the research questions and provide a
robust foundation for the synthesis of WASH
research trends in Indonesia (Fitri et al., 2022; Aji et
al., 2024; Sari et al., 2024).
Features of WASH Research Based on Topics,
Themes, and Publication Year
The primary focus of WASH research in
Indonesia has been on water-related topics, which
accounted for 41% of the studies, followed by
research on combined topics (23%) and sanitation
(22%). A notable trend observed across the studies
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which
appeared in 39% of the articles, with a particular
emphasis on socioeconomic and behavioral factors
influencing access to and practices related to
WASH services. These social determinants were

was the dominance of social themes,

frequently highlighted in the context of water,
sanitation, and hygiene behaviors, underscoring the
importance of understanding the behavioral drivers
behind WASH practices.
especially prevalent in studies addressing hygiene
(66%), combined topics (63%), and sanitation
(40%). This suggests that social aspects are a
central focus of WASH research in Indonesia,
particularly in understanding how social conditions

Social themes were

and behaviors shape access to water and sanitation
services (Yamauchi et al., 2022).

However, research on hygiene represented
only 14% of the reviewed studies, and hygiene
topics have not received substantial attention in the
literature, particularly during the period from 1991
to 2004. The limited focus on hygiene during these

under two years old (Salmaddiina & Hanifah, 2022;
Aji et al., 2024; Win et al., 2024).
Financial considerations were the least
explored theme, appearing in only 6% of the
studies. The research that addressed financial issues
in water-focused topics often centered around water
tariffs, the willingness to pay for water services and
affordability. In sanitation, financial themes (7%)
revolved around selecting affordable sanitation
technologies for local communities. However, there
was a clear gap in financial research related to
hygiene, with no studies on the financial aspects of
hygiene services or facilities. This gap is
significant, as hygiene-related infrastructure, such
as the cost of soap or handwashing stations, is
essential to public health efforts. The GLAAS 2019
report noted that Indonesia has developed cost
estimates for water and sanitation services but has
not yet addressed the financial aspects of hygiene,
indicating a critical area for future research
(Sudhiastiningsih et al., 2024; Sari et al., 2024).

issues, which are particularly relevant in the context
of Indonesia's ongoing public health challenges.

In terms of research themes, the technical
aspects of WASH were addressed in 18% of the
studies, with a higher concentration in water-related
research  (29%). These
focused on water treatment technologies and
techniques, highlighting the technical challenges in
ensuring safe and accessible water for all. On the
other hand, institutional themes, which addressed
governance, policy, and organizational aspects of
WASH services, were discussed in 13-15% of
articles on water, sanitation, and combined topics.

studies predominantly

However, the institutional theme was only
mentioned in 5% of hygiene-related research, with
very few studies examining institutional challenges
in hygiene practices. Notably, only two studies on
hygiene included institutional themes, both of
which focused on low-resource settings, such as
rural hospitals lacking proper hand hygiene
protocols and the evaluation of Indonesia's "Baduta

Program" aimed at improving the health of children

number of studies on water topics peaked in 2019,
with 24 articles published. Research on water
dominated early on (1975-1981), but from 1990 to
2000, research on combined topics gained more
attention. In contrast, research on sanitation and
hygiene showed significant gaps. Sanitation studies
did not appear until 2010, likely spurred by the
inclusion of sanitation as a key target in Indonesia's
2010-2014 Medium-Term Development Plan
(RPJMN), which was a policy driver for increased
research focus. Hygiene research, after an initial
study in 1991, did not resume until 2004, with a
noticeable increase in publications starting in 2016,
coinciding with the implementation of the SDGs in
Indonesia (Prayogo et al., 2020; Sari et al., 2024).
An analysis of the titles and abstracts of the
selected studies revealed the most frequently used
keywords in Indonesian WASH research. The top
“water
and

five keywords were “drinking water”,
supplies”, “stunting”, “diarrhea”,
“sustainability”. This aligns with the dominance of
water-related topics in the research, as drinking

water-related issues were consistently highlighted,
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including concerns about safe water sources,
treatment methods to ensure water quality, and the
availability of piped and bottled water. Keywords
related to health issues, such as stunting and
waterborne diseases like diarrhea, also featured
prominently, suggesting an increasing integration of
WASH research with broader public health
concerns. This trend underscores the growing
recognition that WASH services are crucial not only
for environmental health but also for addressing
critical health challenges in Indonesia (Odagiri et
al., 2020; Awfa et al., 2023; Azizah et al., 2024).
Spatial Distribution of WASH Research in
Indonesia

The identification of research locations for
WASH (Water, Sanitation, and Hygiene) studies in
Indonesia was classified into four distinct categories
based on the scope and geographical focus of the
studies. The first category consists of multi-country
studies that include Indonesia as one of the study
locations. These studies typically address topics
often

issues,

the analysis. The second category encompasses
studies conducted in Indonesia, but without
specifying a particular province or location. This
group includes 56 articles that primarily discuss
combined topics and social themes, reflecting the
widespread interest in the social dimensions of
WASH issues across the country. These studies
often provide an overarching analysis of WASH
challenges in Indonesia, without focusing on
regional variations (Niedfeldt et al., 2021; Ahmed et
al., 2023; Sudhiastiningsih et al., 2024).

The third category involves studies that are
conducted across multiple provinces. These studies
are typically centered around sanitation topics and
social themes and are represented by 10 articles.
These studies provide insights into regional
differences in sanitation access and WASH-related
social factors, examining broader patterns that
transcend individual provincial boundaries. The
final category, which represents the largest
proportion of studies, consists of research
conducted in a single specific province. This group
includes 203 articles, or 74.5% of the total studies

reviewed, indicating a significant concentration of
WASH research in particular provincial contexts.
These studies are more localized and focus on
issues relevant to specific regions, providing
detailed insights into the unique WASH challenges
faced by provinces. An analysis of the provincial
distribution of WASH research in Indonesia reveals
notable geographic inequalities in
Most WASH
concentrated in provinces located on Java Island,

research

coverage. studies have been
which is home to the most advanced research
infrastructure in the country. Among these, West
Java leads with 29 studies, followed closely by
Jakarta with 28 articles, and Central Java and East
Java, each with 27 articles. Research in these
provinces is often focused on water-related topics,
with East Java primarily addressing sanitation
issues. Furthermore, the thematic focus of studies in
these regions varies, with West Java and East Java
predominantly examining social themes, while

Jakarta’s research is more likely to combine

the highest number of WASH studies in the region,

totaling 15 articles. In Eastern Indonesia, Papua
province leads with seven articles. However, several
provinces have seen very little WASH-related
research. For instance, South Kalimantan and West
Kalimantan each have only three articles, while
Gorontalo has two. Several provinces, including
Bangka Belitung, East Kalimantan, Riau, Riau
Archipelago, Central Southeast
Sulawesi, North Sulawesi, and Maluku, have only a
single study, highlighting areas where research
efforts have been minimal. Additionally, six
provinces are Jambi, Bengkulu, North Maluku, and
West Papua, have had no recorded WASH research
between 1975 and April 2021, indicating substantial
gaps in research coverage across the nation. This
uneven distribution of WASH research across
Indonesia  underscores the

Kalimantan,

need for more
geographically diverse studies to ensure that all
regions receive the attention required to address the
local WASH challenges they The
concentration of research in Java Island, particularly

face.

in its more developed provinces, may reflect the
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availability of better infrastructure and resources for
conducting research, but it also points to a potential
underrepresentation of critical WASH issues in less-
studied areas of the country. This geographical
imbalance in research coverage emphasizes the
importance of targeting underrepresented provinces
in future studies to foster a more comprehensive
understanding of WASH conditions throughout
Indonesia (Torlesse et al., 2016; Niedfeldt et al.,
2021; Tehupeiory et al., 2023).

Geographical Spread of WASH Research Across
Indonesia

This  systematic

comprehensive set of

review  provides a
recommendations  for
advancing WASH research in Indonesia, focusing
on the identification of key research topics, themes,
and regional disparities. A major gap identified in
the existing literature is the limited attention given
to hygiene-related research across diverse settings,
such as schools, healthcare facilities, emergency
contexts, and menstrual hygiene management.

esearch has been

studies, intervention designs, and post-intervention
evaluations published in peer-reviewed journals,
providing critical insights for the broader WASH
sector. Research on the financial barriers to
accessing WASH services is another area that has
been notably underrepresented. There is a clear
need for more studies that explore how economic
factors limit access to essential WASH services,
particularly for marginalized communities. Rural
and low-income populations, for example, often
face significant challenges in affording basic
sanitation infrastructure, such as latrines. Research
exploring cost-effective WASH technologies and
assessing the willingness of communities to pay for
these services could help identify practical solutions
to improve access in economically disadvantaged
indicates a growing
recognition among Indonesian WASH researchers
of the interconnectedness of various WASH topics
and themes. A notable trend is the increasing focus
on combination topics, such as water and sanitation,

areas. This review also

under-researched areas. Additionally, the financial
aspects of hygiene access, including the
affordability of hygiene facilities like handwashing
stations in vulnerable areas such as schools, rural
communities, and emergency settings, require
further investigation (Indarti et al., 2019; Daniel et
al., 2021; Satriani et al., 2022; Dwipayanti et al.,
2022; Tehupeiory et al., 2023).

Although the social theme has dominated
much of the WASH research in Indonesia,
particularly studies focused on the determinants of
WASH practices, behavior change interventions
remain an underexplored Our review
highlighted that only two studies in Indonesia

arca.

specifically address behavior change interventions,
despite their prominence in many WASH programs
run by non-governmental organizations (NGOs).
This gap suggests the need for stronger
collaborations between WASH NGOs and academic
researchers to conduct implementation research that
could contribute both to academic literature and
inform evidence-based policy and intervention
strategies. Such partnerships could involve baseline

challenges. Future studies should continue to adopt
this multi-faceted approach to explore the
interactions between different WASH topics and
themes, as this will provide a more comprehensive
understanding of WASH conditions and contribute
to the design of more effective interventions.
However, the interdisciplinary nature of such
research also presents challenges. Researchers from
fields like environmental science, public health, and
engineering will need to collaborate with experts
from other domains, such as economics and
psychology, to overcome the barriers of disciplinary
silos. This remains a challenge in Indonesian
academia, where knowledge production is often
traditional
meaningful

within
For

structured
boundaries.

disciplinary
interdisciplinary
collaboration to occur, researchers must actively
engage with multiple fields to create a more
nuanced understanding of WASH issues. Another
significant issue highlighted by this review is the
geographical imbalance in WASH research across
Indonesia. Most studies are concentrated on Java
Island, where research infrastructure and resources
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are more readily available. In contrast, provinces
outside Java, particularly those in the eastern and
central regions, have seen limited research activity.
Between 1975 and 2021, several provinces, such as
Jambi, Bengkulu, North Maluku, and West Papua,
had no recorded WASH research. Geographical
barriers, along with limited resources, contribute to
this disparity. To address this issue, the government
could provide targeted research grants to support
WASH studies in under-researched provinces.
Moreover, universities located in Java, with better
research facilities, could collaborate with local
institutions in other provinces to overcome the
challenges of limited human resources. Such efforts
would help to ensure that WASH research is more
equitably distributed across the country, enabling
the effective monitoring of progress towards SDG
6.1 (universal access to water) and SDG 6.2
(universal access to sanitation and hygiene)
nationwide (Niedfeldt et al., 2021; Ikhwali et al.,
2022; Handayani et al., 2024).

that are responsive to local conditions. The findings
of this review suggest that much of the research

conducted in Indonesia has been focused on
addressing local WASH problems, with three-
quarters of the studies concentrated in a single
province. While this focus is important for solving
region-specific challenges, it also highlights the vast
potential for further research across a variety of
WASH topics in different settings, including urban,
rural, and remote areas. A significant gap in the
literature pertains to WASH research involving
vulnerable communities, such as people with
disabilities, indigenous populations, and those
living in remote areas. These groups often face
greater challenges in accessing WASH services, and
their unique needs must be better understood to
ensure that they are not left behind in achieving
SDGs 6.1 and 6.2. Future research should prioritize
these vulnerable communities to understand the
barriers they face and develop more inclusive and
accessible WASH solutions (Chatterley et al., 2018;
Daniel et al., 2021; Handayani et al., 2024).

Furthermore, there is a clear need for more
research on WASH services in specific settings,
such as schools, healthcare facilities, and
emergency contexts. While the SDGs emphasize the
importance of universal access to WASH services
in all settings, data from 2019 show that basic
WASH services in schools and health facilities in
Indonesia are still lacking. For example, in 2019,
only 72.73% of schools had access to water,
40.40% had sanitation facilities, and 58.86% had
hygiene facilities. Similarly, although 80.17% of
health facilities had basic WASH services, there
remains a significant gap in access. Our review
found very few studies focusing on WASH in
schools or healthcare facilities, indicating the need
for further research in these areas to improve access
and hygiene practices, particularly in schools where
disease transmission is a concern.

Finally, menstrual hygiene management
(MHM) is another emerging area of concern in
WASH research in Indonesia. Although some
progress has been made, many schools and pUMic

cilities st i i

hygiene facilities and practices, particularly in
schools. Despite the valuable insights provided by
this review, there are some limitations. First, the
broad scope of the study means that the
identification of knowledge gaps could be more
specific. Future reviews focusing on narrower
topics, such as water-related research, could provide
a more in-depth analysis of gaps in specific areas.
Additionally, this review did not assess the risk of
bias, or the quality of the studies included. Future
research should carefully evaluate the quality of
existing studies and design new research that builds
upon previous findings while addressing potential
biases (Chatterley et al., 2018; Salmaddiina &
Hanifah, 2022; Handayani et al., 2024).

CONCLUSION
This review study examines 272 articles on

WASH-related research in Indonesia published
before April 2021. The analysis reveals that the
most frequently discussed topic is water, while the
dominant research theme in Indonesia is social
issues. In the water topic, technical themes such as
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water supply and water treatment are more
prevalent, while social themes are more dominant in
the sanitation, hygiene, and combined topics.
Nearly half of the studies were conducted on Java
Island. It was found that there is limited research
focused on the implementation of behavioral change
interventions in WASH studies in Indonesia. This
indicates that most WASH research in Indonesia
has been primarily focused on identifying
behavioral determinants without leading to tangible
changes. Future WASH research in Indonesia
should consider topics such as hygiene and its
relationship to financial aspects, with a focus on
indigenous or remote populations and areas, as well
as studies in schools, emergency settings, healthcare
facilities, and research on menstrual hygiene.
Further exploration of these topics is expected to
enrich our understanding of the ongoing WASH
situation in Indonesia.
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