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Abstract
Background Access to safe water and sanitation is considered a basic human right and a focus of the
Sustainable Development Goals. However, many water and sanitation interventions do not have long
lasting impacts in communities and are generally associated with high levels of failure. Limited
information is available to understand what types of interventions work for whom and under what
circumstances.

Methods A realist review to understand how, and under what circumstances community engagement in
water and sanitation interventions impacts access (to safe water and sanitation), change (in health
status or behaviour), and sustainability (of resources and services). We systematically searched PubMed,
Web of Science and Scopus databases to identify studies from low- and middle-income countries.

Results We reviewed 56 studies conducted in 25 countries. We identi�ed �ve mechanisms that explain
access, change and sustainability outcomes: 1) accountability (policies and procedures to hold
communities and committees responsible for their actions and outcomes of an initiative), 2) diffusion
(spread of an idea or behaviour by innovators over time through communication amongst members of a
community), 3) market (the interplay between demand and supply of a service or resource), 4) ownership
(sense of possession and control of the service or resource), and 5) shame (a feeling of disgust in one’s
behaviour or actions). Contextual elements identi�ed include: community location, communities with
similar characteristics, communication, leadership, �nes/penalties, seasonality, resource dependency,
access to resources and funding, community �nancial and technical skills and knowledge, leadership,
ongoing support and acknowledgement of change, community connectedness and social cohesion,
community willingness to pay, committees that followed and understood responsibilities, rules and
management plans, active committees with women and community/committee involvement in the
design, planning or implementation of the intervention.

Conclusion The �ndings highlight �ve key mechanisms, impacted by 19 contextual factors that explain
outcomes of community-based water and sanitation interventions. Policy makers, program implementers
and institutions need to consider community dynamics, location, resources, committees and level of
community involvement, prior to the introduction of community-based water and sanitation interventions.

Background
Access to safe water and sanitation is fundamental for human health (1). Water, sanitation and hygiene
(WASH) interventions and initiatives continue to be the cornerstone of improving access to and the safety
of these services, especially in low- and middle-income countries (LMICs). However, the literature reveals
mixed results of these interventions and initiatives – some display positive impacts, with others showing
no impact on health (2, 3). There is an expanding array of literature seeking to understand the contextual
of WASH interventions and initiatives and their in�uence (4–7). It is important to understand the
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contextual factors that in�uence the success (or failure) of community based WASH interventions and
initiatives, as no single strategy will be successful in all contexts and situations (1, 8, 9).

WASH interventions are broad and rely on a broad range of factors such as cultural traditions (10, 11),
resource dependency (12), quality and satisfaction (3), and community rules and procedures (13).
Worldwide, more than a quarter of rural water infrastructure fails to function as intended (9), with around
70% in Sub Saharan African countries classi�ed as non-functional (14). The sustainability required for
resources and interventions to be maintained is often unrealistic, leading to failure (1). It is di�cult for
cities, especially in LMICs, to improve sanitation and expand potable water access while keeping up with
population growth and migration (2).

Failure of interventions can occur for several reasons, such as lack of community involvement in design
(15, 16), lack of ownership (17, 18), abuse of funds or poor �nancial management, lack of willingness of
community members to contribute (18–20), lack of communication and connectedness (21) and no
ongoing support and acknowledgement of change (22–24). In addition to an increased understanding of
success and failures in WASH interventions, there is a growing trend to use community participation to
drive health programmes, based on the expectation working with communities can help ensure
interventions are more relevant to local priorities (25).

Current literature shows multiple bene�ts of community engagement. Community engagement allows
cultural exchange and the building of knowledge between the implementing partners (7). In addition,
communities, (particularly indigenous communities), have developed knowledge structures by place,
space and relationality over generations that are passed from one generation to the next, providing
information on how to use resources sustainably (7). Limited literature is available on collaborative
action in health interventions in LMICs, partly due to the di�culty to implement it (26). Further, lack of
community participation is often seen as a hindrance in collaborative action (27).

The de�nition and manifestation of community participation in WASH initiatives vary signi�cantly across
articles and studies (4). However, understanding the impact of contextual factors is important for
designing and implementing long lasting interventions and initiatives within communities, given the large
amount of heterogeneity within communities and interventions (6). Some reviews have been conducted
to understand the impact of context on water and sanitation interventions, but none have attempted to
synthesise the effects of multiple interacting contextual factors from the range of interventions. Rather,
these reviews have tended to be realist reviews focusing on one contextual factor or a single intervention
(4, 6).

Our realist review attempts to address this gap in the literature. The objective of the review was to identify
mechanisms through which community engagement in water and sanitation interventions impact health,
water, sanitation and sustainability outcomes in different circumstances or contexts in LMICs. Currently
health and sustainability are addressed separately in the literature, but it is important to consider both
together as they can exist in tension with one another as factors bene�cial for human health do not
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always re�ect the need for resources. Realist reviews generates an understanding of why a mechanism
works in one setting and not in another (28).

This realist review was conducted to understand how and under what circumstances community
engagement in water and sanitation interventions impacts access (to safe water and sanitation), change
(in health status or behaviour), and sustainability (of these resources and services).

Methods
The review followed realist review guidelines as it allows evaluation of complex social interventions that
cannot be examined by a systematic review process (28, 29). The realist approach begins with the
premise that interventions are complex, and changes are in�uenced by and dependent on context (28). An
outcome is determined by mechanisms offered or triggered by an intervention, which is in turn in�uenced
by the context in which the intervention occurs in (28). The Context-Mechanism-Outcome (CMO)
con�gurations demonstrate how they in�uence and shape one another. Different interventions can have
different outcomes due to the contextual factors altering the mechanisms (28).

Step 1: Development of review question
The scope of the review was to answer how (e.g. community led initiatives or government led) and under
what circumstances (e.g. location, community demographics, leadership) community engagement in
water and sanitation interventions impacts access, change in health and behaviour, and sustainability.
Initial scoping exercises identi�ed individual contextual factors e.g. leadership (30, 31) and monitoring
(32, 33), and in some case mechanisms for individual types of WASH interventions e.g. community led-
total sanitation (34, 35). However, nothing was found to explain different types of outcomes, across
multiple mechanisms.

Step 2: Search strategy
A literature search of PubMed, Web of Science and Scopus was conducted to �nd peer-reviewed journal
articles that studied how community engagement in water and sanitation interventions impact health,
water, sanitation and sustainability outcomes in LMICs. The search terms used were ‘water’, ‘WASH’,
‘water resource’, ‘hygiene’, ‘sanitation’, ‘community participation’, ‘demand driven’, ‘community led’,
‘community engage*’, ‘community based’, ‘community manage’, ‘sustain*’ and ‘health’. The search words
were adapted to the requirement of each database. Filters were applied to exclude reviews. Only articles
from 01-01-2010 to 03-04-2019 were considered in the search. Only English articles were considered.
Articles were identi�ed and exported into Zotero. Duplicates were identi�ed and removed.

Step 3: Screening and study selection
Initially, titles were screened independently by 2 reviewers. Discrepancies were discussed and resolved,
and if there was no resolution, a third reviewer made the �nal decision on inclusion.



Page 5/27

In the second phase, abstracts were assessed to determine whether the study had a community role, was
in a LMIC and that there was a link with health or sustainability. Abstracts were independently screened
by two reviewers. Discrepancies were discussed and resolved, and if no resolution, the third reviewer
made the �nal decision on inclusion. Finally, the third reviewer reviewed the ‘yes’ list of included abstracts,
and discrepancies were then discussed amongst the three reviewers.

Inclusion criteria
After screening the abstract, full papers were assessed for inclusion if they met the following criteria:

Initiative
A new intervention or organised activity in the community with the intention to improve water quality;
water access; sanitation; sustainability of water supply for human (and agricultural) use; environmental
sustainability (water) and health. The intervention or organised activity could be endogenous or
exogenous in origin.

Outcome of interest
The intervention or organised activity had an intended outcome linked to water, sanitation, health or
sustainability.

Community role
The community had to participate or engage in one or more of the following ways

1.
Community had full authority in decision-making and autonomy of the management of water resource or
initiative.
2.
Community had majority of authority in decision-making and/or management of water resource or
initiative, whether the latter is endogenous or exogenous in origin.
3.
Community members (e.g. leaders, community health workers) were involved in the design and/or
delivery of an initiative by an external agent. Community members may have varying degrees of
autonomy in their work and decision-making power.
4.
Community had a role through participation, consultation or engagement in activities and actions of an
initiative by an external agent. Levels of decision-making power of community members may vary and
may be as low as being easily overruled by an external agent.

Low- and middle-income countries
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Studies conducted in LMIC countries based on World Bank de�nitions (36).

Study/Paper type
Studies needed to include primary data.

Language
The full article needed to be available in English.

Exclusion criteria:
Papers were excluded based on the following criteria

(1)
Contained secondary data only, or was a review or a commentary
(2)
It discussed existing management practice for water and health resources
(3)
The outcome was not linked to linked to water, sanitation, health or sustainability
(4)
There was no clear community role in the intervention or organised activity
(5)
The study country was from a high-income country based, as de�ned by the World Bank (36)
(6)
The paper contained secondary data, or was a review and a commentary piece
(7)
The paper was not available in English.

Step 4: Data extraction
Five articles were randomly selected, and iterative data extraction was conducted independently by three
of the authors. Data from the articles were extracted into an excel spreadsheet summarising the study
population, country, community role, intervention, sanitation or water linkage, study type, context,
mechanism and outcome components. Each article was examined for ‘outcomes’ linked to access to
resources or services, behaviour change, changes in health status and sustainability of the resource or
service. We identi�ed factors (socioeconomic, geographical and institutional) that led to success or
failure in relation to the outcomes, and these were categorised as context. The three researchers
compared and discussed the �ndings to ensure they reached consensus in understanding. The remaining
articles were divided between two researchers. Weekly meetings were held to discuss the data extraction
and �ndings. Discrepancies were discussed and resolved among the research team.

Step 5: Data analysis and synthesis
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After data was extracted, CMO relationships were mapped, identi�ed and discussed amongst the
research team. The outcomes were used as starting point for the analysis and this allowed for multiple
mechanisms to be identi�ed in each paper (37). The mechanisms were identi�ed using both inductive
and deductive reasoning to explain the context-outcome relationships. Patterns in CMOs were identi�ed
from the different articles and were used to build detailed CMO con�gurations. We then sought to better
understand and de�ne the identi�ed mechanisms by exploring the wider literature in the �eld. We
identi�ed �ve mechanisms based on the evidence and patterns of CMO con�gurations in the information
available in the included studies.

Results
The searches conducted in April 2019 identi�ed 3,054 articles. Figure 1 outlines the study selection
process. Overall, 56 papers were identi�ed from 25 countries. By synthesising the information in each
paper, we identi�ed �ve mechanisms that explain the outcomes from the studies: accountability,
diffusion, market, ownership and shame. Articles had multiple mechanisms. Across the �ve mechanisms
three sets of outcomes were identi�ed:

1. Access (to resources and services such as latrines, clean water, and sanitation) at individual or
community level,

2. Change (to prevent disease, such as reduction in open defection and increase use of handwashing,
or reduction in disease levels, or change in health status such as diarrheal rates) at individual or
community level,

3. Sustainability (of water and sanitation resources or services, including factors that impact on their
long-term sustainability, such as technical capacity to repair, operate and maintain a resource or
service).

 

The next section describes each mechanism in detail, followed by a description of each based on
individual outcome, and key contextual factors highlighted as identi�ed through the literature review. See
Table 1 for a summary.

 

ACCOUNTABILITY

Accountability is a formal mechanism triggered by rules, procedures and policies to hold committees,
communities and households responsible for decisions and actions. It can help ensure that actions and
decisions taken are appropriate to promote access, behaviour change and resource sustainability. The
three mechanisms identi�ed were access, change and sustainability.
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Access

Triggered by internal or external monitoring, accountability may result in improved community access to
a resource or service. The focus of such monitoring may be progress towards achieving a goal. The goal
may be about access to a service – e.g., to ensure that sanitation facilities are in place (10,22,31,33), that
facilities meet the needs of people with disabilities (38), or that water is accessible (39,40). The goal may
also be resource preservation (safety and/or accessibility) so that water is available to be accessed as
desired – e.g., to check water samples for faecal or arsenic contamination (15,41), or to assess the level
of groundwater available for agriculture throughout the year (32). Internal monitoring can be conducted
by a chief or village headman (10,22,31), locally trained volunteers (41), community members (32) or by
the community’s health or water committee (39–41). External monitoring can be conducted by NGO
facilitators (38) or health workers (33,42).

 

Opportunities and platforms for regular communication and meetings between community members,
service users and health or water committees helps build a sense of trust and connection between all
parties and helps to hold them accountable (38,41). This is reinforced where community leadership is
transparent and has open channels for communicating with community members (10,22,31,40) and the
use of technology allows up to date monitoring (31). Accountability is also strengthened where there is a
functional, long-standing water or health committee whose members are active, motivated and
committed, and have clear roles and responsibilities (39,40). A gender balanced committee opens up the
space for accountability, as more opinions and views are considered on what factors are important and
need to be considered (39,40,43,44).

 

Change

Ongoing external monitoring can hold communities accountable for changing their health and sanitation
behaviours (35,38,42,45), leading to improved health of children as seen in height and weight changes
and diarrhoea occurrence (35). Without ongoing external monitoring, loss of momentum for change can
occur, halting behaviour change progress (23). Ongoing monitoring is enabled by regular meetings and
sharing of information to enforce behaviour change (25,41). However, limited access to communities due
to remote location, violence and large community size and layout are barriers to ongoing external
monitoring (35,40). Accountability can also in�uence behaviour change, when triggered by �nes (e.g.
money, goat or chicken) imposed as penalty for not conforming to a desired behaviour. For example,
penalties can be used to enforce standards for latrines (25), for not constructing a latrine, and for open
defection (10). Trust is an essential contextual factor for such penalties – tensions arise when a
community does not trust the person or committee collecting the �nes and what they will do with the
�nes (18,25). Trust depends on the person or committee’s record of �nancial management, and whether
they have clear rules about the use of such penalties.
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Sustainability

Accountability within community committees can facilitate their continued activities, therefore promoting
the sustainability of resources and services for which they are responsible. This requires that committees
have internal feedback systems, take minutes and set agendas with written working plans, re�ecting high
self-organising capabilities, and a sense of obligation among committee members to attend meetings
and take action to manage and maintain resources, thus contributing to sustainability of water and
sanitation initiatives (17,25,39,41,46,47). Accountability to government entities (e.g., water boards) for
reports and abiding by government policies can promote sustainability as it can hold committees and
communities responsible for funds to maintain resources and services (15,17,48,49). Communication
with the broader community holds committees accountable for their roles and responsibilities in relation
to water and sanitation infrastructure in a community (17,49,50). Communication can help enable the
diffusion of efforts to change the landscape of governance within local communities and check progress
of actions (10,20).

 

Committee accountability is enabled when committees have clear roles, responsibilities, rules and
procedures (which they understand) on responding to system breakdowns, and managing ongoing
maintenance and missing parts, with direct implications for the sustainability of water access and WASH
infrastructure (21,25,39). Sustainability of resources and services is facilitated by a committee’s ability to
make funds available for operational and maintenance costs, and by it having rules and procedures for
funds management (e.g., having a well-educated treasurer who manages and collects funds within the
community), or by having the community participate actively in monitoring committee �nances
(15,19,39,47). However, where there are known instances of abuse of funds or poor �nancial
management, community members are less willing to contribute, leading to low sustainability of
resources or services (18–20). Committee activity and social participation play key roles in managing
maintenance and operation of water and sanitation systems and assist in management of funds
ensuring continued service provision (16,43,51,52). This can promote good governance and practice (16).
While committee activity and social participation is an enabling factor, this alone is not enough to ensure
the sustainability of community water and sanitation infrastructure (53).

 

DIFFUSION

Diffusion re�ects the spread of an idea or behaviour by “innovators” (i.e. individuals who are the �rst to
develop and try out new ideas) and “early adopters” (i.e. opinion leaders who enjoy leadership roles, and
embrace change opportunities) over time through their in�uence and through communication amongst
members of a community (34,54). They spread innovations by using their shared knowledge of the
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language, social, cultural and religious beliefs and their existing relationships with and within
communities (30,31). Innovators and early adopters in a community include teachers (30,55), leaders
(10,22,30,31,34,55,56), healthcare workers (30,42,55,57,58), and community committees (21,46,59,60).
Diffusion can contribute to the three outcomes - access, change and sustainability.

 

Access

Access to resources such as latrines (8,11,31,46,56,61,62), water (33,50,60,63,64) and handwashing
facilities (62) can be driven by diffusion. When these facilities or the idea of them are new (i.e. when they
are “innovations” in a community), the collective action necessary to build and maintain them depends
on the extent to which appreciation for their value spreads in the community. Information on community-
led initiatives, and on initiatives that re�ect the needs of the community take root more readily than
initiatives driven from external sources. Information about the need of the resource or service can diffuse
more readily where people have similar characteristics such as occupations and religion, have high levels
of social connectedness and social cohesion and respect for one another. This means people are more
concerned about others, are more likely to cooperate, communicate and work with one another, and agree
on community priorities. Thus, it helps to promote change in resource access, as through information
spreads by ‘early adopters’ and in the community helps to promote change in resource access as other
community members are able to see the bene�ts (8,46,61).

 

In such communities, innovators draw on the existing in�uence of leaders to set new social norms
(11,31,56), and early adopters draw on the existing skills within the community to work on a resource or
intervention (31,46,50,60). However, to have an impact on access within a community, diffusion does not
need to occur across the whole community, it may just occur within sections of the community such as
among women and other community groups (11,60).

 

Change

Diffusion can occur through communication among peers, which leads to shared understanding,
therefore reinforcing the adoption of new behaviour at an individual or community level (30,31,46,63).
Examples of diffusion in�uencing behaviour change include reduction of open defecation
(10,34,45,48,55,65), water puri�cation (63), disposable of rubbish and care of animals (45), and
sanitation and hygiene behaviours (60), which may lead to improved health outcomes such as reduction
in diarrhoea rates and waterborne diseases (42,60). Behaviour change is also further enabled by diffusion
in communities with high levels of social cohesion and connectedness – by enabling communication
among peers, to build and share knowledge (46,62), and as highly regarded leaders in�uence the spread
of new behaviour and create new social norms through their endorsement (11,20,34,55). Higher levels of
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social cohesion and connectedness in small rural and remote communities can also help sustain long-
term behaviour change (e.g., reduction in open defecation) especially where people stick together to
create a supportive environment for long lasting change. In these contexts the focus is on behaviour
change at the community rather than individual level (45,55).

 

Sustainability

The sustainability of a water or sanitation resource or service may depend on the extent to which
knowledge of its value diffuse and take root in the community, leading to greater understanding of the
potential impact of sustaining the resource or service. The level of social cohesion and connectedness in
a community in the form of shared norms, trust, a common sense of identity help facilitate spread
information on new ideas (30,46,50,56). The perceived need to collectively mobilise resources to address
water or sanitation problems is shared by committees and within committees (50,59,63,66,67).
Willingness of community members to help one another further allows the diffusion to lead to
sustainability of resources such as latrines (8,62) and water access (59,63), through the maintenance of
the resources (50). Gender-balanced committees, or the active involvement of women facilitates the
spread of ideas within the community, especially about resources such as water systems that women are
particularly involved in using and managing daily (20,21,32,39,60).

 

MARKET

The market mechanism operates through the dynamic relations between demand and supply which
determines the price of a good or service. Price, in turn, determines the extent of demand and quantity of
supply of the good or service. The level of demand or supply for a good or service in�uences the price
consumers are willing to pay for it. When a good or service becomes more available (i.e. if supply
increases), prices tend to fall, and when the demand for a good or service reduces, prices tend to fall. The
same happens if the price of (competing) alternatives to the good or service were to fall. Market failure
results when demand and supply are not responsive to each other

 

Access

Knowledge mediates relations between supply and demand, lack of knowledge results in imbalances
between supply and demand. Without knowledge, access to a resource or service may remain low, even
when it is available at an affordable price. Hence, to lead to improved use, efforts to increase and improve
the quality of supply (e.g. through training to increase the skills of local artisans on well design), require
complementary efforts to increase household knowledge (e.g. through social media and public
demonstrations) (68). The greater the level of community dependence on a resource (e.g. high levels of
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need for clean, safe, drinkable water for domestic purposes), the more likely it is that the community will
invest in its supply (e.g. by promoting local development of skills required to maintain hardware), thus,
helping to maintain or increase access to water (16,41,43,59,60,69).

 

Sustainability

Varying levels of demand for a resource or service due to seasonality can have an important in�uence on
sustainability(48,49). For example, water kiosk services are viable during the dry season when people are
willing to pay for water because of limited rain and access to water. However, market failure of water
kiosks occurs (and they become unviable in the long term) due to continued supply during the wet season
in settings where there is increased availability of water due to cheaper options linked to rains then
becomes unviable in the long term (51). Willingness to pay for a water system (17–19,21,51) and
community-based water supply projects (52,53) often determines a systems reliability or sustainability,
and this is linked to demand, affordability and �nancial capacity in a community. Ability to access
resources and funding is important when communities lack knowledge and skills, and the ability to pay
for such skills lacking (41).

 

User fees are often imposed when there is limited internal or external �nancial support, and the resource
or service requires ongoing maintenance and operational costs. User fees can also help to regulate
demand and promote responsible use of resources, promoting sustainability (41,52). Low levels of
willingness to pay (sometimes re�ecting low levels of need or capacity to pay) can become a barrier to
operation and maintenance and sustainability of the water service and latrine quality (16,21,41,52,69).
Where willingness exists in conjunction with inability to access funds and resources access to water and
latrines is compromised (21,65). Willingness to pay may also depend on satisfaction with and quality of
the service, which in turn depends on how well it is operated or maintained (19).

 

OWNERSHIP

Ownership can be triggered through community engagement, inclusion, empowerment, and sense of
achievement. The basis of the mechanism is that the sense of ownership of a resource or hardware leads
to feeling committed to it at a community or individual level. People value the resource as they feel
invested and want to protect it, thus promoting access to it, and its sustainability. Access and
sustainability are the two primary outcomes associated with the ownership mechanism.

 

Access
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The extent to which community members feel a sense of ownership towards a resource can in�uence
whether they seek external or draw on internal technical and �nancial support to ensure that the
resources (e.g., water and sanitation facilities) are in place (21,41,46,50,55,70). High levels of social
cohesion and connectedness is an enabler of efforts to access external funds or mobilise community
resources (21,46,50,70). Involvement of a broad range of community members in water and sanitation
initiatives can promote a collective sense of ownership, which, in turn, can facilitate social cohesion and
connectedness by providing opportunities for a community to share a common goal (8,71,72). By
promoting community ownership of a resource, involving community members in capacity building (e.g.
in managing the resource) can promote accessibility (31,32,62), and involving women leaders and people
with disabilities (e.g., in decision-making) can ensure that access is equitable (30,38,39,49,71).

 

Communities with higher �nancial capacity and proximity to latrine products and materials have higher
access to latrine (55). The need of the resource can help promote ownership, as the communities have
dependency on it and take greater steps to ensure access to resources such as water and latrines
(32,73,74). Women communicate with the committees about system breakdowns and without whom,
such information sharing that lead to repair may not occur (50). Such active communication re�ects
ownership and indicate a willingness to work together and build connections within the community which
promotes continuous access by facilitating ongoing response to maintenance issues (32,47,59,63).

 

Sustainability

Ownership is enabled by involving communities in the design, planning and implementation of a
hardware, increasing the likelihood that the resource re�ects community needs (15,72), the costs are
appropriate and affordable (16,69), the community has the appropriate information for operations and
maintenance (69,75), and the community is willing and able to commit to bear hardware costs and
ongoing operational and maintenance costs (16,19,48,76), thus becoming self-su�cient (16,69,70). In the
absence of this, a community may need to rely on external sources for sustainability of resources
(18,52,75,76). Ownership is enabled when communities are allowed or granted decision-making authority
in operations and have responsibility for maintenance of hardware (18). Taking ownership requires a
leader or committee to champion action (17,37,41,70), especially when a committee has to manage the
hardware (e.g. in terms of speed and adequacy of repair), and to raise and manage funds necessary to
maintain the hardware (e.g., their water system) in the long term (39,41,44,59,64,70). Financial
management ability, can be hampered when communities have low budget resources or communities are
unable to afford the service and the committee receives limited funds to maintain a water system,
impacting the long-term sustainability of the water service (15,41).
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The capacity to manage the hardware can promote a sense of ownership (17,21,32,52,72). Therefore,
retention of human resources and committee members, can lead to sustainability as knowledge and
skills are retained in communities (21,40). Having a broad range of members (including women) on such
committees can promote buy-in from the community, and diverse voices in decisions leading to a greater
sense of ownership, and desire to maintain the resource (16,25,39,40,50,69). Involvement of women is
important as they use water regularly and have a great need for water, and in some cases, their sense of
ownership can be su�ciently strong to enable them to independently fund, plan, build and maintain water
systems (60), allowing them to gain status, take on leadership roles and support younger women in the
community (16,60). Lack of ownership of hardware can occur in communities with low socio-economic
status as they may have other priorities, or where the need for the hardware is limited, which in turn limits
commitment to its maintenance (17).

 

SHAME

The shame mechanism generates outcomes due to efforts to avoid feeling disgust or disappointment in
one’s behaviour or performance. Shame can be leveraged as a feature of interventions which seek to reset
community norms, so community members view open defecation and not washing hands as disgusting
and as harmful to the whole community. Comparison between individuals, between households and
between communities, can lead to shame as it brings out elements of competition and can result in
shame from the loss. This may manifest by introducing incentives (e.g. in the form of prizes and
rewards) to motivate communities to achieve a water or sanitation goal in comparison to one another
(10,31,33,35,40,62). Access and behaviour change are the two outcomes associated with the shame
mechanism.

 

Access

Without external support, shame can promote access to and individual/household ownership of latrines
(22,31,38,55,57,62,65,77) and handwashing facilities (30,33,62). These outcomes are limited in
communities and households with �nancial and technical challenges (24,35,61,65). Enablers include
initiating shame by leaders and people known within the community, which helps the acceptance,
monitoring and enforcement of new norms (22,31,55,57,62,77). Smaller homogenous communities with
effective leadership, are more likely to achieve universal sanitation coverage because people have closer
relationships and are more mindful of the impact of their behaviours on others, therefore change in social
norms occur more readily (31).

 

Social cohesion and connectedness are important enablers of household latrine construction because a
level of cooperation and collective action it promotes can help overcome the inequality in resources and
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skills necessary to build latrines (11,23,30,34,46,56,61). Together they promote friendship and community
respect, and an appreciation of social bene�t of private goods that may help reduce open defecation (62).
Social cohesion and connectedness also enable ‘shame’ to be transmitted throughout a community.
However, when communities lack technical or �nancial capabilities (24,65), access may be compromised
by construction of low standard latrines, although when the new social norm is su�ciently established,
communities may seek to repair or rebuild such latrines (55,65). The shame of losing in a competition
can have a negative effect on the non-winners who may be demotivated as a result (62). Improvements in
access to latrines and handwashing facilities (33,62) may occur as a result of the motivation of winning
prizes (e.g., motorcycles) or simply the right of a leader to claim they ‘won’ by their community being �rst
to become open defecation free (31,33).

 

Change

Efforts to avoid shame can result in change in sanitation behaviour (i.e. reduction in open defecation and
increase latrine use (10,11,24,30,31,34,35,40,65,68,77)) and an increase in levels of overall hygiene
behaviour, including hand washing (24,25) and safe drinking water and storage (24). These changes
impact health outcomes such as reduction childhood in diarrheal disease, roundworm infestation and
stunting (31,35,61,65,77). Behaviour change is limited where prior beliefs about the negative impact of
open defecation are weak (77), where open defecation solves a cultural problem such as men and
women not being allowed to share a toilet (10,11), and where there is lack of water for latrine cleaning or
hand washing close to latrines (65). Shame is more effective for behaviour change in small, cohesive,
and isolated total communities with similar views, as people want to �t in and conform to social norms
(68), where effective leadership and community involvement help reinforce change in social norms
(10,30,65), and where high social cohesion and connectedness makes people more likely to conform for
the bene�t of the community (8,61), especially as social pressure mounts and community tolerance for
the undesirable behaviour decreases (11,22,61).

 

Effective leadership is an important enabler of reduced levels of open defecation in communities, as it
helps reinforce changes in social norms (10,30,65). High rates of latrine ownership and access, can
indicate a chance in social norms and the acceptance of the new behaviour (55). Communities that have
a lead role in an intervention, allows them to identify the impacts of their behaviour and helps them
understand importance of change in behaviour leading to a paradigm shift to promote sanitation
facilities and stop open defecation (65). However, increase in latrine ownership does not always
guarantee their sustained use, increase in handwashing or reduction in open defecation (10,24,55,65).
Without ongoing support and acknowledgement of change, behaviour change is unlikely to be sustained
as there is a tendency for fatigue or loss of motivation within communities (22–24).
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Discussion
In this realist review, we investigated how (mechanisms) and under what circumstances (context)
community efforts and decisions regarding WASH interventions promote health and sustainability
(outcomes) in LMICs. To our knowledge, this is the �rst realist review to do so. We identi�ed �ve
mechanisms: accountability, diffusion, market, ownership, and shame. We also identi�ed contextual
factors that lead to positive and negative outcomes for access, behaviour change, health, and
sustainability in both external and internal interventions or initiatives in community setting.

Our study identi�ed 19 contextual factors that need to be considered prior to interventions starting
including community location, communities with similar characteristics, communication, leadership,
�nes/penalties, seasonality, resource dependency, access to resources and funding, community �nancial
and technical skills and knowledge, leadership, ongoing support and acknowledgement of change,
community connectedness and social cohesion, community willingness to pay, committees with followed
and understood responsibilities, rules and management plans, active committees that include women
and community/committee involvement in the design, planning or implementation of the intervention.
Different combinations of these factors lead to different outcomes. Amongst the mechanisms,
overlapping contextual factors were identi�ed including social cohesion and connectedness, skills and
knowledge (including �nancial capabilities and technical abilities to for operations and maintenance),
willingness to pay, communication, communities with similar characteristics and views often in a remote
location, leadership and diverse involvement in the intervention (of women and at different stages of
design, planning and implementation).

Our �ndings have some similarities with the realist reviews by Loevinsohn et al (5) and Stefanelli et al (7)
showing community cohesion and connectedness, community involvement and skills and knowledge as
enabling factors. Further, Loevinsohn et al (5) found agencies made the decisions of where and when to
intervene, but they had limited transparency and accountability which can lead to inequalities in services
and cause the intervention to be different than planned. This re�ects the need for key contextual factors
we identi�ed to be considered such as leadership and diverse involvement in the intervention. Stefanelli et
al’s (7) review conducted in four high income countries also found issues with co-management of water
resources, the need to redevelop current water governance practices and barriers to implementation such
as di�culties engaging Indigenous participants.

In addition, other literature reviews have been conducted to explore contextual factors impacting WASH
outcomes and interventions. While Jiménez et al (4) categorised their outcomes differently (legitimacy of
the process, increased awareness from the population, participant empowerment, better management
and accountability and improved sustainability), their �ndings resonant with ours. Like our CMO
con�gurations, Jiménez et al developed procedural elements and contextual factors that in�uence rural
drinking water, rural sanitation and urban drinking-water and sanitation. Further, other factors such as
access to adequate and timely information were identi�ed (4). What our paper adds, is what factors have
positive and negative outcomes. In their systematic review, Novotný et al (6) provide a health-outcome
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nexus assessing how contextual factors impact different sanitation outcomes. Again, similar outcomes
and contextual factors were identi�ed, but with a broader range of community and individual socio-
economic factors (6).

Monitoring is a major component of the accountability mechanism, and it can be conducted through
multiple forms including reports and follow up visits. However, the downside of ongoing monitoring is
that it is expensive, time consuming, labour and resource intensive, and increased frequency can induce
reactivity from subjects (78, 79). Outsider reporting of activities and changes may also not be accurate
(78). The length of time involved in monitoring and observation may be inconvenient for households and
communities and may change their routines (79). Higher social economic households show greater
responses to monitoring or observation, and may not re�ect the population (80).

Diffusion of innovation has been widely identi�ed as a mechanism in public health, for example in the
adoption of new health policies and technologies, and use of new drugs (81). In using this mechanism,
there is a growing push to highlight the psychological and physical health bene�ts of what is being
adopted (82). New behaviours may need to be adapted to meet the cultural needs of the target population
(81, 82) prior to adoption. A downside of the diffusion mechanism is that blame can be put on an
individual and on those of lower social economic status who are unable to conform or adopt an
innovation or new behaviour due to �nancial barriers (82).

The market mechanism builds on the economic theory of demand and supply. For this mechanism to be
sustained there needs to be delicate balance between supply, demand and pricing on the resource (83).
The downside of markets is that they may not be sensitive to the cultural and social dimensions involved
in the use of water and sanitation services or resources (84, 85). Further, the market mechanism, does not
take into consideration the effects of climate change and the changing population demands (84, 85).
Research in the United Kingdom highlighted the di�culty of using the market mechanism to predict
underlying patterns to sustain WASH initiatives (84).

Ownership can be broken into several components, including 1) process (who has a voice and whose
voice is heard), 2) outcome (who in�uences the decisions and from what effort), and 3) distribution (who
is affected by the process and outcome) (86). Ownership can be di�cult to achieve, especially equally
and fairly within a community, especially as privilege and socio-economic status is involved in who has a
voice, whose voice listened to, who has the power or in�uence within the community to be involved in
decision-making, and who has the power or in�uence to be involved in negotiations (86). A systematic
review found ownership a key component for health intervention sustainability within Sub-Saharan Africa
(87).

Shame as a mechanism has been widely used in sanitation, tobacco control and obesity interventions
(88–90). Shame has been employed by community-led total sanitation since the 1990s (90). However,
there are recent arguments in global health that shame should never be employed as a mechanism to
drive improved health outcomes (91), because it can lead to psychological harm especially among poor
households who cannot afford to make the change, and because it can be a direct attack on a person’s
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identity or concept of self and be detrimental to their self-esteem (20, 92, 93). The shame mechanism is
woven into many behaviour change sanitation interventions. Before using this mechanism, detailed
discussions need to occur to highlight potential downsides of focusing on shame.

Strengths And Limitations
This review involved a thorough detailed search, which identi�ed 56 papers, from 25 countries for
inclusion. The size of the review allowed for diverse CMOs to be explored and understood. However, no
papers from small island developing states that matched our inclusion criteria were located. Most papers
included in the study were from the African and Asian LMICs. Due to this it is unreasonable to generalise
the �ndings to all contexts, we would need to include papers from a wider range of contexts and varied
locations. This is an important factor to consider as small island developing states have different
priorities and challenges for water and sanitation in comparison to Asian and African countries. Research
should be conducted within small island developing states to further re�ne the CMO con�gurations
identi�ed in this review and to develop new CMO con�gurations which can be used to explain multiple
outcomes around water and sanitation interventions in these settings, as the literature have tended to
only look at one or the other.

The papers selected for this review were limited to those available in English, peer reviewed and available
online through database search. We also only looked at published articles and did not include grey
literature such as NGO and government reports. Most of the papers identi�ed only focused on outcomes
over a short time period, with only a few looking over �ve years (59, 69). The short time frames are
usually insu�cient for behaviour change or sustainability to be observed. In the Māori population of New
Zealand, a frame of less than 50 years is not appropriate as it does not consider, the ‘mokopuna of the
mokopuna’ [grandchild of the grandchild] (94). Among the papers included in our study it was hard to
identify ‘physical’ and ‘social’ contextual factors, as very limited information was often provided on these,
and details were not deemed relevant information for the paper. If more information was available, then
the types of contextual factors may have been found to play a bigger role than we identi�ed. Lastly, we
did not include papers that looked at communities’ natural resource management and interventions, we
only included papers where an external party such as NGO or government was involved in the natural
resource management and interventions. Further research needs to be conducted to identify mechanisms
involved in such initiatives.

Based on our �ndings, diverse involvement of communities to assess the design and plan an initiative
and intervention is one of the most important enabling factors for sustainability and behaviour change.
For water resource focused interventions where the goal is to promote access or sustainability of the
resource then the accountability, market and ownership mechanisms seem to be particularly important,
but these mechanisms depends more on a broad range of community-level contextual factors. For
behaviour change, mechanisms shame and diffusion of innovation seem to be particularly effective, but
they are most effective in smaller homogenous communities. Before starting any intervention or initiative,
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it is important to understand the contextual factors within each community, and to tailor the intervention
or initiative accordingly.

Conclusion
This study brings together the knowledge generated from 56 water and sanitation interventions in LMICs
where communities are involved. Health, infrastructure and service longevity related outcomes are
in�uenced by �ve mechanisms. The mechanisms are, 1) accountability (policies and procedures to hold
communities and committees responsible for their actions and outcomes of an initiative), 2) diffusion
(spread of an idea or behaviour by innovators over time through communication amongst members of a
community), 3) market (the interplay between demand and supply of a service or resource), 4) ownership
(sense of possession and control of the service or resource), and 5) shame (a feeling of disgust in one’s
behaviour or actions). We identi�ed 19 individual contextual factors that impact these mechanisms, with
six overlapping contextual factors. These �ndings highlight for policy makers, program implementers and
NGOs the array of contextual factors that must be considered in the planning phases prior to water and
sanitation interventions to improve the likelihood of success for targeted outcomes and infrastructure
and service longevity. The results also provide a framework for analysing and understanding the
performance of WASH interventions and initiatives retrospectively.
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Figure 1
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