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Summary

Diarrhoeal diseases are very common causes of death in low and middle-income
countries. The aim for this systematic review was to show which promotional approaches
might change handwashing and sanitation behaviour, and which implementation factors
affect the success or failure of such promotional approaches.

We conducted a thorough search to find both published and unpublished studies where
both children and adults from low- and middle-income countries received promotional
approaches to promote handwashing, latrine use, safe faeces disposal, and to
discourage open defecation. The promotional approaches could be community-based
approaches, social marketing approaches, sanitation and hygiene messaging, or
approaches based on elements of psychosocial theory. Two reviewers selected studies,
assessed how well the studies were done, and captured data from the studies. We
conducted analyses and synthesised findings if appropriate.

Forty-two studies looked at which promotional approach is better. Most were performed
in Asia, while others were done in Sub-Saharan Africa and Central America. There was
not one single promotional approach which worked better. Many promising promotional
elements were identified. Working in the community-based way may be effective in
terms of handwashing with soap and sanitation outcomes. Social marketing elements
mainly show an effect on latrine use, safe faeces disposal and open defecation, in case
of combined handwashing and sanitation programmes. When implementing a social
marketing approach, working with the community, such as working with using local
builders, and considering consumer preferences, could be crucial. Sanitation and
hygiene messaging seems to only have an effect on handwashing with soap in the
short term. Using elements derived from psychosocial theory, such as infrastructure
promotion or public commitment, seems promising and needs further research. The
methods used for communicating the content of a certain promotional approach, also
play a role, and use of interpersonal communication and interactive educational
elements, were shown to be effective in certain circumstances.

Twenty-eight further studies looked at which implementation factors affect the success or
failure of these approaches. Facilitators which were relevant across different promotional
approaches were: length of the approach, visit frequency, using short communication
messages, availability of training materials, funding/resources and partnerships,
kindness and respect of the implementer, accessibility of the implementer, and the
implementer’s authority/status; as well as, on the side of the recipient, awareness about
costs and benefits, social capital, access to infrastructure and availability of space, and
others showing the behaviour. For community-based approaches, involvement of the
community, enthusiasm of community leaders, having a sense of ownership, the
implementer being part of the community, gender of the implementer, trust, income
generating activities, clear communication and developing a culture of cooperation
facilitated the implementation. For sanitation and hygiene messaging, barriers
identified were (SMS) messages that were too long or culturally inappropriate, passive
teaching methods in schools, the need for longer intervention periods and frequent
reminders with children, overlap of school level intervention with interventions in the
community, and lack of interest and involvement from the family in case of a school
intervention, as well as illiteracy. For the social marketing approach barriers were



mainly about the use of sanitation loans (lack of communication to latrine business
owners about which area to cover, sanitation loans not reaching poor people, attitude of
the loan officers, interest rate of loans, loan processing times), lack of financial
knowledge and poverty.

An important implication is that there is a need for a more uniform method of measuring
and reporting on handwashing, latrine use, safe faeces disposal, and open defecation.
This will facilitate making conclusions on the effects of promotional approaches in the
future. It is also important to further assess barriers and facilitators, identified in this
review, when implementing promotional approaches.



Executive Summary

Background

Water and sanitation are at the very core of sustainable development, critical to the
survival of people and the planet. The Sustainable Development Goal 6 (i.e. ‘ensure
availability and sustainable management of water and sanitation for all’) addresses the
issues relating to drinking water, sanitation and hygiene. It is unclear which Water,
Sanitation and Hygiene (WASH) promotional approach is the most effective for sanitation
and hygiene behaviour change, and other outcomes leading to behaviour change (e.g.
learning outcomes) or longer term outcomes that follow from behaviour change (e.g.
mortality, morbidity).

Objectives

The overall goal of this systematic review is to show which promotional approaches are
effective in changing handwashing and sanitation behaviour, and which implementation
factors affect the success or failure of such interventions. This goal is achieved by
answering two different review questions.

Question 1: What is the effectiveness of different approaches for promoting
handwashing and sanitation behaviour change, in communities in low- and middle-
income countries?

Question 2: What factors influence the implementation of approaches to promote
handwashing and sanitation behaviour change, in communities in low- and middle-
income countries?

Search Methods

A comprehensive search was conducted to identify both published and unpublished
studies. Using a sensitive search strategy, we searched the following databases from
1980 to March 2016: Medline (PubMed), Cochrane CENTRAL Issue 2, Applied Social
Sciences index and abstracts (ASSIA, ProQuest), Global Health (CABI), EMBASE
(OVID), Psycinfo (EBSCOHost), ERIC (EBSCOHost), Global Index Medicus, 3ie Impact
Evaluation Database, International bibliography of the Social Sciences (IBSS, ProQuest),
Sociological abstracts (ProQuest) and Social Sciences citation index (SSCI, Web of
Science). To find unpublished material and relevant programme documents, we
contacted various research groups and organizations and/or checked the relevant
websites.

Selection Criteria

Participants included both children and adults from low- and middle-income countries
(LMICs), as defined by the World Bank, at the time the intervention was implemented.
Studies performed at an individual, household, school or community level were included,
whereas studies conducted in institutional settings (e.g. hospitals) were excluded. The
following promotional approaches or elements to promote handwashing, latrine use, safe
faeces disposal, and to discourage open defecation (primary outcomes), were included:
community-based approaches, social marketing approaches, sanitation and hygiene



messaging and elements of psychosocial theory. Secondary outcomes of interest were
behavioural factors (knowledge, skills, attitude, norms, self-regulation) and health
outcomes (morbidity, mortality).

For Question 1 (effectiveness of promotional approaches), we included impact
evaluations using an experimental, quasi-experimental design and observational
analytical studies. To answer Question 2 (implementation aspects), all qualitative study
designs addressing factors influencing implementation of the promotional approaches
were considered for inclusion. This included, for example, grounded theory, case
studies, phenomenological studies, ethnographic research, action research and thematic
approaches to qualitative data analysis.

Data Collection and Analysis

Study selection and data extraction (including risk of bias assessment) were performed
independently by two reviewers, using EPPI-Reviewer software. Study authors of all
included papers were contacted by email (in July 2016) to ask for any relevant
information, related to the population, intervention or outcomes, that was missing or not
reported in the paper. Any disagreements between the two data extractors were resolved
through discussion, or by consulting another review co-author. The GRADE (Grading of
Recommendations Assessment, Development and Evaluation) approach was used to
assess the overall quality/certainty of evidence from quantitative studies included in this
review. The qualitative studies were assessed using the CASP (Critical Appraisal Skills
Program) checklist. Evidence relating to Question 1 (effectiveness of promotional
approaches) was synthesized in a quantitative way (meta-analysis), where possible.

Results

Forty-two quantitative studies and 28 qualitative studies met the inclusion criteria. The
guantitative studies were conducted in LMICs worldwide, with the majority of the studies
in South Asia and Sub-Saharan Africa. Most quantitative studies (69%) were performed
in a rural setting and only 14% of the studies took place in an urban setting (with an
additional 10% in an “informal-rural setting”). The effect of a promotional approach
versus not using a promotional approach on sanitation and handwashing behaviour
change, behavioural factors (knowledge, skills, attitude, norms and self-regulation) and
health-related outcomes (morbidity and mortality), was studied in 34 different studies. In
addition, 7 studies compared specific promotional approaches versus other promotional
approaches, and one study compared two different communication strategies. All studies
showed substantial variability in programme content, study types, outcome types,
methods of outcome measurement and timing of measurement.

Risk of bias assessments of included studies were influenced by unclear reporting or
lack of reporting of key methodological aspects of the study design and process. Five
percent of the experimental studies (n=2) had a high risk of selection bias, 40% had a
high risk of detection bias (n=17), 28% had a high risk of attrition bias (n=12) and 48%
had a high risk of reporting bias (n=20). Most quasi-experimental and observational
studies had bias in the selection of participants, some were at high risk of confounding,
methods of outcome assessment were not comparable across intervention groups, and
outcome assessors were aware of the interventions that the groups received. For the



body of evidence, in most assessments, the certainty of evidence was considered as
‘low’ and in some cases ‘moderate’ or ‘very low'. For the qualitative studies, an overall
CASP score was given to the studies, and only 21% of the studies had a score less than
8/10. In studies with a lower score the relationship between researcher and participants
was not adequately considered or ethical issues were not explicitly reported.

We categorised the studies into 4 categories of promotional approaches or elements:
(1) community-based approaches, a promotional approach where there is typically
community involvement and engagement, and shared decision-making is part of the
approach. All but one study in this category implemented a sanitation intervention, in
some cases combined with a handwashing with soap and/or water supply/water
guality component.
(2) social marketing approaches, a promotional approach combining enterprise
approaches with demand stimulation, and assuming that people both want and are
able to change their behaviour. All but two studies in this category implemented a
handwashing with soap intervention, in some cases combined with a sanitation
and/or water supply/water quality component.
(3) sanitation and hygiene messaging, is a predominantly directive educational
approach, consisting mainly of one-way communication, designed to help individuals
and communities improve their health, by increasing their knowledge and/or skills. All
but one study in this category implemented a handwashing with soap intervention, in
some cases combined with a sanitation and/or water supply/water quality component.
(4) elements of psychosocial theory, which are derived from a formal psychosocial
theory and form the basis of the intervention. All but one study in this category
implemented a handwashing-only intervention, and one study implemented a
combined handwashing and sanitation intervention.

The most consistent results were obtained within the category of community-based
approaches, where at least a sanitation component was part of the programme.
Working in a community-based way may be effective in terms of handwashing with soap,
and sanitation outcomes (latrine use, safe faeces disposal, and open defecation).
Limited positive results on the knowledge of key handwashing times were found.
Influencing factors that could play a specific role in the implementation of community-
based interventions are: a facilitator (e.g. health promoter, community leader) that is part
of and representative of the community, the attitude of the implementer/facilitator,
providing enough information, and creating a culture of cooperation. In addition, the
gender of the facilitator seems to play an important role, since women prefer to discuss
private issues with somebody of the same sex.

The use of social marketing approaches seems to be less uniformly applicable, and
mainly show an effect on sanitation outcomes when interventions have a combined
handwashing and sanitation component. A specific barrier that could play a role in the
implementation of social marketing interventions was the use of sanitation loans (slow
and expensive process, not reaching the poor and people with lack of financial
knowledge). Additional income generation would be an important facilitator for this type
of approach.

Sanitation and hygiene messaging, with a focus on handwashing with soap, seem to
have an effect on handwashing programmes immediately after the intervention has



ended. However, these effects are not sustainable in the long term. This type of
promotional approach may make little or no difference to sanitation outcomes. With this
approach it seems key that messages are delivered using active teaching methods and
that messaging is innovative and culturally sensitive. In case of school level interventions
with children, the duration of the intervention and involving the children’s parents seem to
be positive influencing factors.

Using elements of psychosocial theory in a small-scale handwashing promotion
intervention, or adding theory-based elements such as infrastructure promotion or public
commitment to an existing promotional approach, seems promising for handwashing with
soap.

Finally, the methods used for communicating the content of a certain promotional
approach, also play a role, and use of interpersonal communication was shown to be
effective in certain circumstances.

We only found a limited number of studies that incorporated a range of incentives (from
soap bars to food or subsidies) into the promotional approach. One study reported
promising results when using subsidies as part of the community-based approach, but
more research on the use of subsidies and incentives would be valuable.

None of the promotional approaches described in the review showed consistent effects
on behavioural factors such as knowledge, skills and attitude. Also no consistent effects
on health were demonstrated.

Facilitators which were relevant across different promotional approaches were: length of
the approach, visit frequency, using short communication messages, availability of
training materials, funding/resources and partnerships, kindness and respect of the
implementer, accessibility of the implementer, and the implementer’s authority/status; as
well as, on the side of the recipient, awareness about costs and benefits, social capital,
access to infrastructure and availability of space, and others showing the behaviour.

Authors’ Conclusions

Implications for policy and practice. Based on our findings, promotional approaches
aimed at handwashing and sanitation behaviour change can be effective in terms of
handwashing with soap, latrine use, safe faeces disposal and open defecation. Findings
from experimental, quasi-experimental design and observational analytical studies show
that a combination of different promotional elements is probably the most effective
strategy. The recognition of different barriers and facilitators that influence the
implementation of these promotional approaches may have a triggering effect on its
effectiveness.

Implications for research. An important implication of our work is that there is an urgent
need to use a more uniform method of outcome measurement (type of outcomes, way of
assessment, timing of assessment). This will facilitate making conclusions on the effects
of promotional approaches in the future. In addition, it is important to further assess
barriers and facilitators, identified in this review, alongside quantitative analyses of
promotional approaches.

vi
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1. Background

1.1 The Problem, Condition, or Issue

Diarrhoeal diseases are the second highest cause of death in low income countries and
the fifth highest cause of death in the world (WHO, 2011). In an update of the Global
Burden of Disease study it was shown that unsafe water, sanitation and handwashing
caused nearly 5% of DALYs (Disability-Adjusted Life Years) for males and females in
poor communities (GBD Risk Factor Collaborators, 2015).

Water, Sanitation and Hygiene (WASH) interventions consist of (1) water supply (water
guantity) and water treatment (water quality), including operation and maintenance of the
water source (“Water”), (2) latrine construction, latrine use, latrine hygiene, faeces
disposal practices, discouraging the practice of open defecation, disposal of solid waste
and wastewater, and vector control (“Sanitation”), and (3) promotional activities around
personal hygiene (e.g. handwashing, facial washing, showering/bathing practices,
menstrual hygiene) and domestic hygiene (“Hygiene”) (DFID, 2013). The actual
construction of WASH interventions, such as construction of a water source or latrine, is
called the “hardware” element of the intervention. On the other hand, implementation of
participatory approaches to promote safe hygiene practices, establish community-based
management systems for the WASH facilities, create up-front demand and encourage
community participation and ownership is called the “software” element of the
intervention (Peal et al., 2010). The latter is particularly important to ensure long term
sustainability of behaviours and technical durability of facilities since it was shown that
the impact of WASH interventions on the burden of disease falls over time (Cairncross et
al., 2010; Waddington et al., 2009).

One of the targets of the Millennium Development Goals was to halve the number of
people without sustainable access to safe water and sanitation by 2015. In 2012 it was
published that the target for water supply had been met, however, 780 million people still
do not have access to safe water, with rural populations having five times less access
than urban populations. The target for sanitation has not been met at all, and it is
estimated that 2.5 billion people have no access to improved sanitation, with Sub-
Saharan Africa having 30% access and South Asia having 41% access. Moreover, 1.1
billion people still practice open defecation (WHO/UNICEF, 2010; DFID, 2013).

1.2 The Intervention

1.2.1 Approaches to promote behaviour change
To improve effectiveness of WASH interventions, increasing attention is currently being
focused on the design of programmes and the selection of approaches to promote
WASH behaviour change. Several approaches have been developed over the last two
decades, and are currently being applied in practice to promote uptake of WASH
interventions and to achieve WASH behaviour change (Peal et al., 2010). The
approaches can be grouped in the following categories:
¢ Community-based participatory approaches (as in the case of programmes
such as Community Led Total Sanitation (CLTS), Participatory Rural Appraisal
(PRA), Participatory Hygiene and Sanitation Transformation (PHAST), Self-
esteem, Associative Strengths, Resourcefulness, Action-Planning, and



Responsibility (SARAR), community reunion, community hygiene club/mother
club, community health clubs (CHC), child-to-child approach (CtC), Urban Led
Total Sanitation (ULTS), Community Approaches to Total Sanitation (CATS),
Methodology for Participatory Assessments (MPA), Community Action Planning
(CAP), Child Hygiene and Sanitation Training/Transformation (CHAST), and the
model home approach). A promotional approach is considered a “community-
based approach” when one of the above-mentioned programmes is reported, or
where it is clearly indicated that community members are invited and there is
shared decision-making. A community-based approach works with the whole
community, and typically community meetings which trigger behaviour change
are conducted.

Social marketing approaches, including: (1) marketing of a single intervention
(e.g. Saniya, Public Private Partnership for Handwashing with Soap (PPPHWS)),
(2) marketing of sanitation goods and services (e.g. Support to Small Scale
Independent Providers (SSIP), SaniMart, SanMark, Total Sanitation and
Sanitation Marketing (TSSM)). Social marketing is the use of commercial
marketing techniques to promote the adoption of behaviour that will improve

the health or well-being of the target audience or of society as a whole (Peal,
2010). The approach combines enterprise approaches with demand stimulation,
and assumes that people both want and are able to change their behaviour. A
marketing approach focuses on “the 4 P’s”: Product (e.g. handwashing facility),
Price (e.g. price of soap), Place (products need to be easily available) and
Promotion (e.g. encourage adoption of certain behaviours). The social marketing
concept holds that the organisation’s task is to determine the needs, wants, and
interests of target markets and to deliver the desired satisfactions more
effectively and efficiently than competitors, in a way that preserves or enhances
the consumer’s and the society’s well-being (Kotler et al., 2005).

Sanitation and hygiene messaging: sanitation and hygiene messaging is a
predominantly directive educational approach, consisting mainly of one-way
communication, designed to help individuals and communities improve their
health, by increasing their knowledge and/or skills. Within the theme of this
systematic review, sanitation and hygiene messaging aims to educate about
health-related aspects of handwashing and sanitation, such as hygiene,
diarrhoea transmission, and the relationship between germs and health.
Elements of psychosocial theory: behavioral factors (e.g. knowledge, feelings,
social pressure) are derived from psychosocial theories, and then are addressed
with interventions (as in the case of programmes such as Focus, Opportunity,
Ability, Motivation (FOAM), IBM-WASH, Access Build Create Deliver Evaluate
(ABCDE), Evo-Eco or BCD Behaviour Determination model, and RANAS). These
elements of psychosocial theory are initially derived in smaller scale studies and
should be incorporated in a larger promotional approach, to be able to implement
at scale.

Incentives: (1) financial (national government subsidies programmes,
community-based cross subsidies, vouchers, cash transfers, loans/micro-credits)
or (2) non-financial (e.g. food). As with elements of psychosocial theory,
incentives are only a promotional element that should be incorporated in a larger
promotional approach.



e Advocacy (activities targeting policy/decision makers, for example community
meetings or shifting perception of general public like events with celebrities).
Advocacy activities can be incorporated in a larger promotional approach.

¢ Any combination of the promotional approaches or promotional elements
mentioned above (Multichannel approach).

A promotional approach can contain different promotional elements, depending on the
context for which the programme was developed. Based on the main focus or major
element of the promotional approach, we classified the promotional
approaches/promotional elements for the purpose of this review in 4 groups: community-
based approaches, social marketing approaches, sanitation and hygiene messaging,
and elements of psychosocial theory (detailed explanation below).

Any of the approaches above can be delivered using one or more different
communication strategies:

e Interpersonal communication: peer to peer, home visits, focus group; either of
these approaches could work with change/transformation agents such as hygiene
promotors, WASH Committees, champions/natural leaders who are not part of
community leadership system, community leaders (chefs, elected village/
appointed village leaders, councillors, etc.), religious leaders, teachers, Village
Health Workers, Local Government Staff (dealing with WASH, Social Services,
Health, etc.), volunteers (e.g. Red Cross volunteers), lecture, workshops, games,
material provision with demonstration, quiz.

e Mass media communication: poster, TV, radio spot, radio programme, billboards,
newspapers, outdoor/transit advertising, megaphones, hygiene day, stickers,
paintings.

e Traditional communication: songs, folk drama and theatre, concerts, rallies,
parades, cinema show.

It is not always clear which of these approaches is the most effective in relation to
sanitation and hygiene behaviour change, and other outcomes leading to behaviour
change (e.g. learning outcomes) or longer term outcomes that follow from behaviour
change (e.g. mortality, morbidity). In the WASH sector, the evaluation of programmes
tends to focus on intended outcomes and impacts (whether the intervention worked and
what effect it had on outcomes) but not on appraising the process of implementation and
establishing how the use of a specific approach leads to changes in outcomes. However,
decision makers need to know the critical factors in the process of implementation that
ensure that impacts are achieved and sustained, and how scaling up is best achieved.

For the purpose of this review we focused on approaches to promote handwashing and
sanitation interventions, with behaviour change as the main outcome. To be able to
make this choice we developed a review of existing systematic reviews (see below, 1.4).
Since adherence to water, sanitation and hygiene programmes is known to be highly
associated with factors such as gender, socioeconomic status, education and
occupation, equity factors are also considered in this systematic review (DFID, 2013).
Since the effect of WASH interventions on health outcomes (such as diarrhoea, cholera,
trachoma, helminth infections) has been shown in many existing individual studies and
systematic reviews (Cairncross et al., 2010; Dangour et al., 2013; Fewtrell et al., 2005;
Peletz et al., 2013; Stocks et al., 2014; Strunz et al., 2014; Taylor et al., 2015;



Waddington, 2009), and practicing/showing the right behaviour is a pre-requisite for
health impacts, health outcomes are also looked at in those studies that measured
behaviour change. Although it would be relevant to include studies that measured cost-
effectiveness, this is outside the review scope.

1.2.2 Definitions

In the context of this review, we used the following definitions:

Behaviour change: Influencing the intention, use and habit in the performance of a
certain behaviour (Mosler, 2012).

Intention: Intention represents a person’s readiness to practice a behaviour: how willing
the person is to implement a behaviour (Mosler, 2012). Intention can include for example
“partial construction” or “savings for latrine construction”.

Use: Refers to the execution of actions. Both the desired behaviour and competing
behaviours must be considered (Mosler, 2012). “Use” consists of uptake, adherence and
longer-term use:

e Uptake: Uptake is defined as the actual use or non-use (Lillevol et al., 2014). For
the purpose of this project we define this outcome as use during the
implementation of the programme.

o Adherence: The extent to which a person continues an agreed-upon mode of
treatment without close supervision (Online Medical Dictionary). For the purpose
of this project we define this outcome as use until 12 months after the end of the
programme’s implementation.

e Longer-term use: This is defined as the continued practice of a WASH
behaviour and/or continued use of a WASH technology. For the purpose of this
project we define this outcome as the use >12 months after the end of the
‘project period’ (programme’s implementation).

Habit: Habits are routinized behaviours that are executed in specific, repeating situations
nearly automatically and without any cognitive effort (Mosler, 2012; Neal et al., 2015).
Promotional approach: a planned and systematic method which encourages people to
adopt a specific behaviour (Peal et al., 2010; Aunger & Curtis, 2015; Mosler, 2012;
Dreibelbis et al., 2013). Detailed promotional approaches are described below in the
selection criteria.

1.3 How the Intervention Might Work

We have built a Theory of Change (ToC) framework illustrating the hypothesized causal
links, explaining how (elements of) handwashing and sanitation promotional approaches
are expected to lead to the intended short-term, intermediate and longer-term outcomes,
and how different factors could influence the implementation of the promotional
approaches (see Figure 1). The following sources were used to inform the ToC: a
systematic review of WASH behavioural models (Dreibelbis et al., 2013), 6 systematic
reviews that were included in the scoping phase (overview of existing systematic
reviews, see below), the PROGRESS framework (O'Neill et al., 2014), the Checklist for
implementation (“Ch-IMP”) (Cargo et al., 2015), and the SURE framework (The SURE
Collaboration, 2011). We also incorporated the input of our team and Advisory Group
members. A more detailed list of the different sources of information is provided in
Appendix 1. In addition, a more detailed description of how stakeholder engagement
resulted in an improved version of the ToC will be published in a separate peer-reviewed
publication.



Figure 1: Initial Theory of Change framework concerning the effect of promotional approaches intended to improve handwashing and
sanitation behavioural factors (short-term outcomes), handwashing and sanitation behaviour change (intermediate outcomes) and
reduce morbidity and mortality (longer-term outcomes)

Colour legend: Green boxes contain short-term, intermediate or longer-term outcomes. Primary outcomes are indicated in boxes with a black
border. Blue boxes contain factors that can influence the implementation of the promotional approaches



The ToC contains 6 different (elements of) promotional approaches aimed at inducing
handwashing and sanitation behaviour change. Furthermore, it contains (1) short-term
outcomes, consisting of 5 “behavioural factors” (knowledge, skills and attitude, norms,
self-regulation), (2) intermediate outcomes, consisting of the different elements that
compose “behaviour change”: intention, use and habit, and (3) longer term outcomes,
including health outcomes such as mortality and morbidity due to agents with faecal-oral
transmission. Health outcomes were included since these are the final intended
outcomes for which behaviour change is a pre-requisite. However, data on health
outcomes were only included from studies that also report behavioural outcomes, which
ensures that these outcomes are linked (and considering confounding factors such as
other causes of morbidity or mortality). The “behaviour change” outcomes are the
primary outcomes in this review, while the other outcomes are included as secondary
outcomes. These outcomes were measured in quantitative research.

In addition to the “core structure” of the ToC, three types of factors that are able to
influence the implementation of the promotional approaches were added to the model:
(1) programme environment factors and recipient-related moderators, (2) process
evaluation factors (such as recruitment, attrition, reach, dose, fidelity, adaptation,
engagement, satisfaction and acceptability), and (3) recipient-related contextual factors
(including socio-cultural, physical and personal contextual factors of the recipients).
These factors were looked at in qualitative studies. An example of such factors are
equity factors such as gender.

1.4 Why it is Important to do the Review

1.4.1 Key debates in current policy

As part of its 2030 Agenda, the United Nations (UN) set as Goal 6 of the 17 Sustainable
Development Goals (SDGs) the ambition to “Ensure access to water and sanitation for
all”, including the target to “achieve access to adequate and equitable sanitation and
hygiene for all and end open defecation, paying special attention to the needs of women
and girls and those in vulnerable situations.” The importance of influencing behavior in
order to achieve these goals is widely recognized.

In the eighties and nineties health promotion was based mainly on cognitive psychology
(Aunger and Curtis, 2015). Behavior change policies in the WASH sector were
predominantly influenced by different theory models such as the ‘Health Belief Model’ or
‘Theory of planned behavior’ among others (Rosenstock, 1974). When translated into
policies, these theories shared a major commonality in assuming that people make
rational decisions about protecting their health based on knowledge, skills and facilities.
This is the era of participatory methodologies like PHAST ? (Participatory Hygiene and
Sanitation Transformation) which aimed at increasing collective understanding about
health risks and promoting preventive actions. This is also the time of extensive health
and/or hygiene campaigns which would aim at educating the public by raising awareness
and public understanding about risk behavior.

With the spread of social marketing theories in the early 2000’s, the 'education
campaign' approach in WASH policies have shifted into new emerging approaches such

! http://www.who.int/water_sanitation_health/publications/phastep/en/



as Communication for Behavioral Impact (COMBI) 2 or Change for Development (C4D)
3. The incorporation of social marketing principles in behavior change approaches has
led to the massive production of Information, Education and Communication (IEC)
materials, often without considering the relevance of these materials to the desired
behavioral outcome. Little attention was given on how to sustain these campaign
approaches within targeted populations.

The last 10 years new developments on behavior change models were introduced, with
emphasis on non-cognitive models and psychosocial theory, shaping again policies and
resulting in approaches such as the current widely spread ‘Community Led Total
Sanitation’ (CLTS) “ or ‘Behaviour Centered Design’ °. This new vision emphasized the
importance of attitudes and beliefs that influence certain behavior and social choices that
shape what people think. Many variations of these approaches currently exist and it is
still questionable if there is any added value of subsidies or incentives to this type of
behaviour change approaches.

In summary, different behavioral theories and models have informed (and still inform)
policy makers, donors and implementers about the issues to consider and the likely
success of initiatives and interventions. Despite the efforts by the WASH sector in
developing approaches to influence WASH behaviors, there still is no guidance on which
are the most succesful techniques.

1.4.2 Overview of existing systematic reviews

In a first scoping phase (September 2015 — January 2016) an extensive overview of

existing systematic reviews was performed, to answer the following research questions:
Research question 1: What is the effectiveness of approaches aiming to promote
WASH behaviour change in low- and middle-income countries?
Research question 2: How do the perceptions and experiences of participants in
terms of the programme’s feasibility, appropriateness and meaningfulness influence
WASH behaviour change?

We identified systematic reviews on the following WASH interventions : water quality
(Fiebelkorn et al., 2012), hygiene hand sanitizers (Mah et al., 2008; Ejemot-Nwadiaro et
al., 2015) and multiple WASH interventions (water, sanitation, hygiene) (Evans et al.,
2014; Hulland et al., 2015; Joshi & Amadi, 2013). No systematic review focused on water
supply or sanitation promotion programmes only.

The (multiple) WASH interventions were promoted using different approaches as follows:
via social marketing principles (Mah et al., 2008; Evans et al., 2014), via community-led
total sanitation (Hulland et al., 2015), via educational and/or communication channels
(Ejemot-Nwadiaro et al., 2015; Hulland et al., 2015; Joshi & Amadi, 2013) or via multiple
promotional approaches (community mobilization, health education, motivational
interviewing, role modeling, and social marketing: Fiebelkorn et al., 2012). No systematic
reviews on the use of financial incentives or other approaches to promote WASH
interventions were found.

2 http://www.who.int/ihr/publications/combi_toolkit_outbreaks/en/
3 https://www.unicef.org/cbsc/index_42148.html

4 http://www.communityledtotalsanitation.org/page/clts-approach
5 http://ehg.Ishtm.ac.uk/behavior-centred-design/



There was a paucity of information on promotional approaches of interventions in the
systematic reviews, which prevented us from making any further conclusions. Population
heterogeneity, type of intervention and outcome measurement were some of the reasons
why meta-analyses were not performed in systematic reviews.

Only one systematic review reported data on implementation factors that could influence
WASH behaviour (sustained adoption) (Hulland et al., 2015). Systematic reviews
concerning other factors influencing implementation were not identified. Evidence from
the systematic review by Hulland et al. (2015) suggests that the most influential
programme factors associated with sustained adoption include frequent, personal
contact with a health promoter over a period. While the Hulland review investigated
factors that affect sustained adoption of WASH technologies (e.g. promotion via
frequent, personal contact), this review focuses on factors that influence the
implementation of approaches to promote WASH behaviour (e.g. culture as a barrier to
use a financial incentive).

More details on the methodology used in this scoping phase can be found in Appendix 2,
and detailed information about the methodology, results, and conclusions will be
published in a separate peer-reviewed publication.

Based on our scoping review, we concluded that in the context of our two research
guestions, there is still an evidence gap. For example, no systematic collection of
evidence is available regarding specific promotional approaches (e.g.community-based
approaches) or specific WASH components (e.g. sanitation), in relation to behaviour
change as an outcome. In addition, systematic reviews lack qualitative information about
factors that can influence implementation of WASH promotional approaches. Therefore,
we concluded that the systematic collection, extraction and analysis of
gualitative/quantitative data on the effectiveness of promotional approaches aiming to
promote handwashing and sanitation behaviour change outcomes was relevant and
timely.

The objective of this systematic review is to identify promotional elements and those
factors in the implementation process that influence behaviour change. This study
objective is answered by a mixed-methods systematic review: findings from quantitative
studies that identify effective promotional approaches (quantitative arm) were enriched
with insights from qualitative studies that explore factors that hinder or facilitate the
implementation of these promotional approaches (qualitative arm), focusing on people’s
lived experiences and perceptions. The findings of this review will provide guidance to
governments and international bodies in selecting promotion strategies that positively
influence behaviour change.

2. Objectives

This review is a “Mixed methods research synthesis”, consisting of a strand of
guantitative, and a strand of qualitative evidence. In this way, we aim not only to answer
the question “what works”, but we will also inform policy makers on “why, for whom, and
under which circumstances,” a programme will work.



The overall goal for this systematic review is to show which promotional approaches are
effective to change handwashing and sanitation behaviour, and which implementation
factors affect the success or failure of such an intervention.

This goal is achieved by answering two different review questions, in a quantitative and
gualitative arm of the review:
Question 1: What is the effectiveness of different approaches for promoting
handwashing and sanitation behaviour change, in communities in low- and middle-
income countries?
Question 2: What factors influence the implementation of approaches to promote
handwashing and sanitation behaviour change, in communities in low- and middle-
income countries?

3. Methods

The protocol for this review was published in the Campbell Library on 2 May 2016 (De
Buck et al. 2016). For reasons of completeness, the majority of the information in the
protocol is included in the Methods section below. Deviations from the initial protocol are
described in paragraph 3.5.

3.1 Mixed Methods Research Synthesis desigh (MMRS)

A segregated concurrent type of MMRS design was used for this review (Heyvaert et al.,
2016). In this type of design, the quantitative and qualitative studies are analyzed
separately (Figure 2).

Figure 2: Schematic overview of the segregated concurrent type of Mixed Methods
Research Synthesis design that is used in this review
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We used a comprehensive search to identify relevant literature. Quantitative and
gualitative study designs were separated in the screening phase. Primary mixed method
studies (i.e. studies answering both Research Question 1 and 2) were considered for
inclusion when quantitative and qualitative results/findings could be separated. Design
specific critical appraisal instruments were used to assess the quality of each study type.
Quantitative evidence was analysed using statistical pooling techniques (if possible). The
qualitative evidence was synthesized using a “Best fit framework synthesis” approach
(Booth & Carroll, 2015; Carroll, 2013).

The analysis of both strands of evidence feeds into an overall discussion and conclusion
section.

3.2 Criteria for Considering Studies for This Review

3.2.1 Types of studies
The type of study design is different for the quantitative and qualitative component of the
review.

To answer Question 1 (effectiveness of promotional approaches), the following study
types were selected:

¢ Impact evaluations using an experimental design (Randomised Controlled Trials
(RCTs) with assignment at individual or household/community (cluster) level;
Quasi-randomised controlled trials, using a quasi-random method of allocation
(e.g. alternation))

e Impact evaluations using a quasi-experimental design (non-randomised
controlled studies (e.g. self-selection of participants), taking into account
confounding variables at the design or analysis stage)

e Observational analytic studies such as cohort studies and case-control studies.

Quasi-experimental and observational analytic studies were included since these were
prevalent in the WASH literature, because randomised assignment is not always feasible
or ethical.

Uncontrolled studies, case series, research methodology reports/manuscripts, editorials
and economic analyses were excluded.

To answer Question 2 (implementation aspects), all qualitative study designs addressing
factors influencing implementation of the promotional approaches were considered for
inclusion. This includes for example grounded theory, case studies, phenomenological
studies, ethnographic research, action research and thematic approaches to qualitative
data analysis. The following types of studies were excluded: studies that did not use
formal qualitative research study designs (e.g. surveys) or data collection techniques
(e.g. interviews, focus group discussions, observations), and purely descriptive studies
such as editorials and opinion pieces.

3.2.2 Types of participants

Participants included both children and adults from low- and middle-income countries
(LMIC), as defined by the World Bank, at the time the intervention was conducted.
Studies performed at an individual, household, school or community level were included,
whereas studies conducted in institutional settings (e.g. hospitals) were excluded.
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3.2.3 Types of interventions

Programmes conducted to promote uptake and use of handwashing, and the following
sanitation interventions were included: latrine/toilet use, safe faeces disposal practices,
and discouraging the practice of open defecation. Any combination of the interventions
listed above were included. The following programmes were excluded: programmes
conducted to promote water treatment, water supply for drinking only, menstrual
hygiene, food hygiene, animal waste disposal, facial cleansing. Any combination of the
interventions listed above with water treatment, drinking water supply or other hygiene
interventions were included if individual outcomes, as listed below, were present.

The programme contained a direct promotional approach related to one of the following
categories: community-based approaches, social marketing approaches, sanitation and
hygiene messaging, elements of psychosocial theory, incentives, advocacy, or any
combination of the promotional approaches or promotional elements mentioned above
(multichannel approach) (details on these approaches can be found in paragraph 1.2.1).

Programmes using no promotional approaches were excluded.

3.2.4 Comparison

For Question 1 (effectiveness of promotional approaches), the comparison is the use of
a programme with other forms of behaviour change promotional approach, or no
promotional programme.

3.2.5 Types of outcome/evaluation measures
To answer Question 1 (effectiveness of promotional approaches), studies reporting the
following outcomes were selected:

Primary outcomes

The primary outcome is behaviour change, operationalized in the following way: (a) use
of handwashing and sanitation interventions (handwashing: handwashing with or without
soap (or alternatives such as ash) and/or hand disinfection with alcohol based gels,
handwashing at key times (before eating, before food preparation, after visiting the toilet,
after children’s faeces disposal or cleaning the baby’s bottom, or other key times used in
the studies); sanitation: latrine/toilet use, safe faeces disposal, number of people
practicing open defecation): uptake of the interventions, adherence to the interventions,
longer-term use of the interventions, (b) intention to practice handwashing and sanitation
interventions (readiness, willingness), (c) habit to practice handwashing and sanitation
interventions (routinized behaviour, adherence, longer-term use). Other indirect
outcomes, such as “presence of soap” were not considered. Outcomes concerning
animal faeces were not included if it was explicitly mentioned that faeces were from
animals. Outcomes that could not be categorised under one of the outcome measures
listed above were not included (e.g. cleaning of child after defecation).

Secondary outcomes

The secondary outcomes are: behavioural factors (knowledge, skills, attitude, norms,
and self-regulation concerning the practice of handwashing and sanitation interventions);
morbidity and mortality due to agents associated with faecal-oral transmission. Indirect
outcomes, such as “pupil absence”, were not considered. Symptom-based health
outcomes, such as cough, general illness, fever and congestions were not included.
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Studies reporting data on morbidity and mortality were only included if data on primary
outcomes (behaviour change) were also available. Studies reporting only behavioural
factors, and no primary outcomes, were included.

We included outcomes that were measured via direct observation/demonstration (where
a participant is asked to show how a behaviour is practiced), as well as self-reported,
parent-reported or teacher-reported outcomes.

To answer the Question 2 (implementation aspects), perceptions, experiences, opinions,
or viewpoints of implementers or recipients of the programme concerning factors
influencing implementation were extracted. These factors included for example public
commitment, motivation, culture, gender, social capital, etc. From an analytical point of
view, we focused on aspects of feasibility, appropriateness and meaningfulness of the
promotional approach as experienced by the people involved in the implementation of
the promotional programmes.

3.2.6 Duration of follow-up

No restrictions in timing of outcome measurement were used. Outcomes measured
during the implementation of the programme were categorised as “uptake”, outcomes
measured within 12 months after the programme implementation were categorised as
“adherence”, and outcomes measured >12 months after the end of the programme
implementation were categorised as “longer-term” outcomes.

3.2.7 Language
No language restrictions were used.

3.2.8 Publication date

Studies from 1980 to March 2016 were included. This date is based on the introduction
of the Millennium Development Goals in 1990 (MDG7: “To ensure access to drinking
water and sanitation for all”), which was followed by the development of evidence-based
interventions for hygiene promotion (DFID, 2013). We also checked the publication dates
of the included studies in the identified systematic reviews (scoping phase), but since
one study was published in 1985, we chose 1980 as cut-off date (Stanton & Clemens,
1985).

3.3 Search Methods for Identification of Studies

Searching for studies was done according to the principles stated by Hammerstrgm et al.
(2010). One search strategy per database was developed to search for quantitative and
gualitative studies.

3.3.1 Electronic databases
We searched the following databases from 1980 to March 2016:
¢ 3ie Impact Evaluation Database
e Applied Social Sciences Index and Abstracts (ASSIA, ProQuest)
e Cochrane CENTRAL issue 2 of 12, February 2016
e EMBASE (OVID)
e ERIC (EBSCOHost)
e Global Health (CABI)
e Global Index Medicus
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¢ International bibliography of the Social Sciences (IBSS, ProQuest)
e MEDLINE (PubMed)

e PsycINFO (EBSCOHost)

e Social Sciences Citation Index (SSCI, Web of Science)

e Sociological Abstracts (ProQuest)

A sensitive search strategy based on existing search strategies from existing WASH
systematic reviews, our ToC and our selection criteria, was developed by an information
specialist and tested in an iterative way for each database separately. A combination of
index terms (where relevant) and free text words (in title/abstract) was used, with
attention to possible synonyms and words used in key papers. De-duplication of the
references was done by the information specialist using Reference Manager 12. All
searches, search dates, and number of references found per database are documented
in Appendix 3 (search strategies) and 4 (search report).

3.3.2 Searching other resources (grey literature)
To find unpublished material and relevant programme documents, we contacted the
following research groups and organizations and/or checked the following websites
(March 2016):
e CLTS Foundation (www.cltsfoundation.org)
e Development Media International (DMI) (http://www.developmentmedia.net/)
e ELDIS.org (http://www.eldis.org/)
e Government of India website (https://India.gov.in)
e iDE Global WASH Initiative (http://www.ideorg.org/WhatWeDo/WASH.aspx)
¢ International Centre for Diarrhoeal Disease Research, Bangladesh (ICDDR,B)
(http://www.icddrb.org/)
¢ International Water Centre — Australia (www.watercentre.org/)
¢ IRC International Water and Sanitation Centre (http://www.irc.nl/)
¢ Oxfam International (https://www.oxfam.org/en/tags/water-and-sanitation)
e RA4D (Research for Development) UK DFID http://r4d.dfid.gov.uk/Default.aspx
e SHARE (Sanitation and Hygiene Applied Research for Equity) consortium
(www.SHAREresearch.org#sthash.DsghxgDC.dpuf)
e Social Science Research Network Electronic Library
e Susana project database (http://www.susana.org/en/resources/projects)
¢ United Nations Children's Fund (UNICEF) (http://www.unicef.org.uk/)
¢ Water and Sanitation for the Urban Poor (WSUP) (http://www.wsup.com/)
e Water, Engineering and Development Centre, UK (www.lboro.ac.uk/wedc/)
e WaterAid (www.wateraid.org/)
e WaterSHED (http://www.watershedasia.org/)
e WHO:
o0 Department of Child and Adolescent Health and Development (WHO)
http://www.who.int/maternal_child_ adolescent/en/)
o0 Water, Sanitation and Health Program (WHO)
(http://www.who.int/water_sanitation_health/en/)
0 World Health Organization (WHO) (http://www.who.int/en/)
e World Bank:
0 JOLIS (http://external.worldbankimflib.org/uhtbin/webcat/)
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http://www.who.int/maternal_child_%20adolescent/en/
http://www.who.int/en/
http://external.worldbankimflib.org/uhtbin/webcat/
http://external.worldbankimflib.org/uhtbin/webcat/

o World Bank (http://www.worldbank.org/)

0 World Bank Water and Sanitation Program
(http://water.worldbank.org/related-topics/water-and-sanitation-program,
http://water.worldbank.org/shw-resource-guide/promotion/hygiene-promotion-
approaches)

This list of sources was based on the advice and network of our team members and
Advisory Group members.

Content experts (including the Advisory Group) were consulted for missing studies.
3.4 Data Collection and Analysis
Statistical support was provided by the statistician who is part of the review team.

3.4.1 Selection of studies

Study selection was performed independently and in parallel by two evidence reviewers,
using EPPI-Reviewer software. In the first phase, titles and abstracts of the references
identified during the search were scanned. Full text versions of relevant articles were
retrieved, and references that met the selection criteria were included for further
analysis. The references resulting from grey literature sources were screened, based on
title and abstract, by only one reviewer. Full text assessment of the grey literature was
done by 2 reviewers. Any discrepancies between the two reviewers were resolved by
consensus, and in case of disagreement, a third reviewer was involved. A PRISMA study
selection flowchart was developed (Moher et al., 2009), and a list of excluded studies
with the reasons for exclusion was provided. References were labelled as “unavailable”,
when it was not obtainable through the libraries of the institutions involved (Stellenbosch
University (South Africa), KU Leuven (Belgium)).

3.4.2 Data extraction and management
Data extraction (including quality assessment) was performed by two reviewers
independently.

Question 1 (effectiveness of promotional approaches):

Data concerning publication date, study design, study population, details of the
intervention, outcome type, and study quality were independently extracted by the two
reviewers.

For the intervention, information on the targeted activity (handwashing, sanitation) as
well as information on the promotional approach, was extracted. For the promotional
approach we extracted the following data: (1) who is providing the approach, (2) who is
receiving the approach, (3) the exact content of the promotional approach (presence of
promotional elements such as sanitation and hygiene messaging, psychosocial theories,
community-based participatory approach, social marketing, incentives, advocacy, and
other elements such as pride/disgust/behaviour change techniques), and (4) process
evaluation factors (recruitment, attrition, reach, dose, fidelity, adaptation, engagement,
satisfaction, acceptability). All these different elements were extracted separately. Study
authors of all included papers were contacted by email (in July 2016) to ask for any
relevant information, related to the population, intervention or outcomes, that was
missing or not reported in the paper. A reminder to authors was sent in August 2016. All

14


http://www.worldbank.org/
http://water.worldbank.org/related-topics/water-and-sanitation-program
http://water.worldbank.org/shw-resource-guide/promotion/hygiene-promotion-approaches
http://water.worldbank.org/shw-resource-guide/promotion/hygiene-promotion-approaches

relevant information received by the latest, on 19" of September, was screened and
included in the code book.

Outcomes measured at different time points following the intervention were extracted
separately.

For each dichotomous outcome, we either extracted the number of participants
experiencing the event, and the number of participants in each treatment group, or the
information necessary to estimate odds and risk ratios, including group means and
sample sizes. For each continuous outcome that can be assumed to be normally
distributed, we extracted means, standard deviations (or information to estimate
standard deviations), and number of participants in each group. For skewed continuous
data, medians, ranges, and p-values for non-parametric tests were extracted.

Any discrepancies between the two data extractors were resolved through discussion, or
by consulting other review co-authors. If studies used different conventions/scales, the
direction of interpretation is explained and it is clearly indicated when directions were
reversed. Data were entered into meta-analysis software, and checked for accuracy.

A table was developed with the characteristics of the included studies, containing a
summary of the characteristics of the participants, interventions, outcomes and other
relevant information. In addition, a visual overview of the findings was created, in
addition to the forest plots with pooled and unpooled findings.

Question 2 (implementation aspects):

For Question 2, data concerning publication date, study design, study population, details
of the intervention, and evaluation measures were extracted by one reviewer, and double
checked by the second reviewer. A third reviewer resolved any disagreements. Similar
information on the intervention was extracted as described for Question 1.
Implementation factors (such as programme environment factors, recipient-related
factors, and socio-cultural, physical and personal contextual factors) of our ToC were
used as a-priori themes. Subsequently, inductive coding on both the original statements
of the interviewees (defined as PE (“primary evidence”)) and the author statements
(defined as AS (“author statements”)) was performed. Both data extraction and inductive
coding was double checked by the second reviewer.

Use of codebook for data extraction:

Quantitative as well as qualitative data were extracted using a codebook developed for
this purpose (see Appendices 5 and 6). The codebook is based on the elements of the
ToC. All items of the codebook were incorporated in EPPI-Reviewer software, so that
data extraction could be performed easily in parallel by two reviewers.

In the codebook, variables were theoretically and operationally defined if this was
necessary to guarantee intercoder and intracoder agreement during the data extraction
process.
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3.4.3 Quality assessment of included studies and determination of certainty of
evidence

Question 1 (effectiveness of promotional approaches):

Risk of bias in the individual studies (experimental studies) was analysed at the study
level by using the Cochrane Risk of Bias tool (Higgins and Green, 2011). For quasi-
experimental studies, a combination of the risk of bias tool provided by 3ie and the
Cochrane tool for non-randomised studies (ACROBAT-NRSI), was used (see Appendix
7). The different choices made during the risk of bias assessment were justified by
providing information directly from the study. A specific question was added to the risk of
bias assessment concerning the rigour of the outcome measurement, especially for
handwashing, since it is known that over-reporting often takes place when using
guestionnaires (Manun’Ebo et al., 1997; Contzen et al., 2015).

The GRADE (Grading of Recommendations Assessment, Development and Evaluation)
approach was used to assess the overall quality/certainty of the evidence included in this
review. This approach is based on the limitations in study design, imprecision,
inconsistency, indirectness, and publication bias (Atkins et al., 2004). As part of the
GRADE process (Atkins et al., 2004), for each type of promotional approach, the
certainty of evidence for the “body of evidence” was assigned per outcome category. The
final certainty of evidence ranged from high (i.e. further research is very unlikely to
change our confidence in the estimate of effect), moderate (i.e. further research is likely
to have an important impact on our confidence in the estimate of effect and may change
the estimate), low (i.e. further research is very likely to have an important impact on our
confidence in the estimate of effect and is likely to change the estimate) to very low (i.e.
we are very uncertain about the estimate). Because of a very large number of data and
analyses, it was decided not to determine the certainty of evidence in the following
cases: (1) when statistical heterogeneity > 50%, (2) individual outcomes, and (3)
secondary outcomes. The online tool of the GRADE Working Group (“GDT” or “Guideline
Development Tool”) was used for the GRADE assessment process. Standardised
qualitative statements were used to link the findings to their corresponding level/certainty
of evidence in the description of the meta-analyses (Section 4.3.1.1) and the “Summary
of main results” (Section 6.1): use of the wording “probably” with moderate certainty
evidence, use of wording “may” with low certainty evidence, and a statement about being
uncertain about the effect of the intervention on the outcome for very low certainty
evidence (EPOC 2015).

Question 2 (implementation aspects):

A quality appraisal was done at the study level by using the CASP Qualitative Checklist
to reveal limitations in study design (Critical Appraisal Skills Program 2014), as a
baseline measure of quality of the included studies (see Appendix 8). We did not exclude
any studies from our review. Instead, we conducted a sensitivity analysis exploring the
impact of including low quality studies in the review on the overall findings.

3.4.4 Measures of treatment effect

Binary outcomes were used to calculate risk ratios (RR) (+ 95% confidence intervals
(CD). For continuous data, (weighted) mean differences (MD) (+ 95% CI) were
calculated. We only used the (unadjusted/adjusted) effect measures calculated by the
study authors in case the binary/continuous data were not available. If outcome
measures were opposite to the intervention categories we defined (e.g. “no latrine use”
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instead of “latrine use”), binary data were reversed. This was indicated on the forest plots
with an asterisk. Unit of analysis issues were carefully considered in order to adjust for
the clustering effect (in case of cluster RCTs) and/or for multiple testing (in case of multi-
arm trials). For cluster RCTs a cluster adjustment on the raw data (binary/continuous
outcomes) was made. For the binary outcomes, the raw data (e.g. number of
handwashing at key times events) were divided by the calculated design effect. For the
continuous outcomes, the raw data (e.g. mean number of people washing their hands at
key times) was multiplied by square root of the calculated design effect. The design
effect was calculated by the formula: design effect = 1 + ((average cl