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ABSTRACT

Background

Diarrhoea accounts for 1.8 million deaths in children in low- and middle-income countries (LMICs). One of the identified strategies to
prevent diarrhoea is hand washing.

Objectives

To assess the effects of hand-washing promotion interventions on diarrhoeal episodes in children and adults.

Search methods

We searched CENTRAL, MEDLINE, Embase, nine other databases, the World Health Organization (WHO) International Clinical Trial Registry
Platform (ICTRP), and metaRegister of Controlled Trials (mRCT) on 8 January 2020, together with reference checking, citation searching
and contact with study authors to identify additional studies.

Selection criteria

Individually-randomized controlled trials (RCTs) and cluster-RCTs that compared the effects of hand-washing interventions on diarrhoea
episodes in children and adults with no intervention.

Data collection and analysis

Three review authors independently assessed trial eligibility, extracted data, and assessed risks of bias. We stratified the analyses for child
day-care centres or schools, community, and hospital-based settings. Where appropriate, we pooled incidence rate ratios (IRRs) using the
generic inverse variance method and a random-effects model with a 95% confidence interval (Cl). We used the GRADE approach to assess
the certainty of the evidence.

Main results

We included 29 RCTs: 13 trials from child day-care centres or schools in mainly high-income countries (54,471 participants), 15 community-
based trials in LMICs (29,347 participants), and one hospital-based trial among people with AIDS in a high-income country (148
participants). All the trials and follow-up assessments were of short-term duration.
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Hand-washing promotion (education activities, sometimes with provision of soap) at child day-care facilities or schools prevent around
one-third of diarrhoea episodes in high-income countries (incidence rate ratio (IRR) 0.70, 95% CI 0.58 to 0.85; 9 trials, 4664 participants,
high-certainty evidence) and may prevent a similar proportion in LMICs, but only two trials from urban Egypt and Kenya have evaluated
this (IRR 0.66, 95% Cl 0.43 to 0.99; 2 trials, 45,380 participants; low-certainty evidence). Only four trials reported measures of behaviour
change, and the methods of data collection were susceptible to bias. In one trial from the USA hand-washing behaviour was reported to
improve; and in the trial from Kenya that provided free soap, hand washing did not increase, but soap use did (data not pooled; 3 trials,
1845 participants; low-certainty evidence).

Hand-washing promotion among communities in LMICs probably prevents around one-quarter of diarrhoea episodes (IRR 0.71, 95% Cl
0.62 to 0.81; 9 trials, 15,950 participants; moderate-certainty evidence). However, six of these nine trials were from Asian settings, with
only one trial from South America and two trials from sub-Saharan Africa. In seven trials, soap was provided free alongside hand-washing
education, and the overall average effect size was larger than in the two trials which did not provide soap (soap provided: RR 0.66, 95% ClI
0.58t0 0.75; 7 trials, 12,646 participants; education only: RR 0.84,95% Cl 0.67 to 1.05; 2 trials, 3304 participants). There was increased hand
washing at major prompts (before eating or cooking, after visiting the toilet, or cleaning the baby's bottom) and increased compliance
with hand-hygiene procedure (behavioural outcome) in the intervention groups compared with the control in community trials (data not
pooled: 4 trials, 3591 participants; high-certainty evidence).

Hand-washing promotion for the one trial conducted in a hospital among a high-risk population showed significant reduction in mean
episodes of diarrhoea (1.68 fewer) in the intervention group (mean difference -1.68, 95% Cl -1.93 to -1.43; 1 trial, 148 participants;
moderate-certainty evidence). Hand-washing frequency increased to seven times a day in the intervention group versus three times a day
in the control arm in this hospital trial (1 trial, 148 participants; moderate-certainty evidence).

We found no trials evaluating the effects of hand-washing promotions on diarrhoea-related deaths or cost effectiveness.

Authors' conclusions

Hand-washing promotion probably reduces diarrhoea episodes in both child day-care centres in high-income countries and among
communities living in LMICs by about 30%. The included trials do not provide evidence about the long-term impact of the interventions.

PLAIN LANGUAGE SUMMARY

Does encouraging people to wash their hands stop them having diarrhoea?
Key messages

Encouraging hand washing probably reduces the number of times children have diarrhoea, by around 30%, in communities in low- to
middle-income countries and in child-care centres in high-income countries.

We did not find evidence about the long-term effects of hand-washing programmes.
What causes diarrhoea?

‘Diarrhoea’ is the name for frequent bowel movements or the passing of unusually soft or watery faeces. Infections of the gut by bacteria,
viruses, or parasites commonly cause diarrhoea, and are mostly spread through water contaminated with faeces.

The symptoms of diarrhoea usually improve in a couple of days. However, in severe or long-lasting diarrhoea, too much water, salts, and
nutrients may be lost from the body. This loss can cause dehydration and even death. Diarrhoea is a leading cause of death and sickness
among children under five years of age.

Preventing diarrhoea

Most deaths associated with diarrhoea are caused by pathogens acquired as a result of unsafe drinking water, poor sanitary conditions,
and lack of hygiene. Washing hands with soap and water removes the bacteria, viruses, and parasites that cause disease. Programmes and
activities encouraging people to wash their hands have been developed for use in communities and schools, including hygiene training,
posters, leaflets, comic books, songs, and drama.

Why we did this Cochrane Review

We know that hand washing at appropriate times can prevent diarrhoea, but we do not know how best to encourage the practice. We
wanted to find out if programmes and activities that had been studied for this purpose were effective at increasing hand washing and
reducing diarrhoea.

What did we do?
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We searched for studies that investigated the use of programmes to encourage hand washing in communities, day-care centres, schools,
hospitals, and households. We were interested in whether taking part in the programmes affected the number of times people in the study
reported having diarrhoea.

We looked for studies in which the treatments people received were decided at random. This type of study usually gives the most reliable
evidence about the effects of a treatment.

Search date

We included evidence published up to 8 January 2020.
What we found

We found 29 studies:

13 studies (in 54,471 people) took place in child day-care centres or schools in mainly high-income countries;
15 studies (in 29,347 people) were community-based in low- to middle-income countries; and
1 study (in 148 people) was hospital-based.

The studies looked at the effects of hand-washing programmes on the number of times people in the study reported having diarrhoea. The
effects of the programmes were followed for four months to one year.

No studies reported the effects of hand-washing programmes on how many people died from diarrhoea, how many children under five
years of age died (of any cause), or whether the benefits associated with the programme outweighed any extra costs.

What are the results of our review?
All studies compared the effects of programmes to encourage hand washing with not having any programmes about hand washing.

In child-care centres and schools: in high-income countries, encouraging hand washing reduced the number of times children had
diarrhoea (9 studies, 4664 children); and in low- to middle-income countries may have reduced the number of times children had diarrhoea
(2 studies, 45,380 children).

In communities in low- to middle-income countries, encouraging hand washing probably reduced the number of times children (up to 15
years of age) had diarrhoea (9 studies,; 15,950 children).

In hospitalized adults with AIDS, encouraging hand washing probably reduced the number of times they had diarrhoea and probably
improved hand-washing behaviour (washing hands more often) over one year of follow-up (1 study, 148 people).

How reliable are these results?

We are confident that, in high-income countries, hand-washing programmes in schools and child-care centres reduced the number of times
children had diarrhoea. This result is unlikely to change with more evidence. We are less confident about our result for low- to middle-
income countries, which is based on a small number of studies and might or might not change with more evidence.

We are moderately confidentabout our results for children in communities and in hospitalized adults with AIDS. These results might change
if more evidence becomes available.
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SUMMARY OF FINDINGS

Summary of findings 1. Summary of findings table 1

Hand-washing promotion at child care centres and schools compared to no intervention for preventing diarrhoea

Patient or population: children

Setting: child day-care centres or schools
Intervention: hand-washing promotion
Comparison: no intervention

Out- Anticipated absolute effects* (95% Cl) Relativeef- N2 of Certainty Comments
comes fect partici- of the evi-
Risk with no intervention  Risk with hand-washing promo- (95%Cl) pants dence
tion at child care centres and (trials)  (GRADE)
schools
Episodes  High-income countries IRR0.70 4664 DODD Hand-washing promotion reduces the risk
of diar- (0.58to (9RCTs)  HIGHb.c.de of diarrhoea in high-income countries com-
rhoea 4 episodes per 100 children 2 episodes per 100 0.85) pared to no hand-washing promotion
per yeard children per year (2 to 3)
Low- or middle-income countries IRR 0.66 45,380 B®POO Hand-washing promotion may reduce the
(0.43to (2 RCTs) Lowf.gh risk of diarrhoea in low- or middle-income
22 episodes per 100 chil- 15 per 1000 0.99) countries compared to no hand-washing pro-
dren per year (9to 22) motion

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% ClI).
Cl: Confidence interval; IRR: Incidence rate ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

dThe median incidence of diarrhoea in the control groups was 4 episodes per 100 children per year.

bNo serious risk of bias: most trials are at high or unclear risk of detection or reporting bias due to no description of blinding of outcome assessors. Restriction of the analysis to
just the blinded trials finds a slightly smaller effect size, but the result remains statistically significant. Not downgraded.

cNo serious inconsistency: although statistical heterogeneity was high, this heterogeneity was related to the size of the effect, not the direction of effect. The individual effect
sizes in trials ranged from a 10% relative reduction in diarrhoea to a 50% reduction.

dNo serious indirectness: these nine trials were conducted in day-care centres/schools in high-income countries (USA, Denmark, Australia, Netherlands and Canada).
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eNo serious imprecision: the result is statistically significant and the meta-analysis adequately powered to detect this result.

fNo serious inconsistency: while both trials found reductions in diarrhoea incidence, the reduction was only statistically significant in the trials from Egypt. However, we did not
downgrade.

8The incidence of diarrhoea in the control group in the trial from Egypt was 22 per 100 children per year. The incidence in the control group in the Kenya trial was not stated.
hDowngraded by two levels for serious indirectness: only one trial was conducted in a low-income country (Pickering 2013 KEN). This trial from an urban slum in Nairobi did not
find a statistically significant benefit on diarrhoea incidence.

Summary of findings 2. Summary of findings table 2

Hand-washing intervention in the community compared to no intervention for preventing diarrhoea

Patient or population: children up to 15 years of age
Setting: community

Intervention: hand-washing promotion
Comparison: no intervention

Out- Anticipated absolute effects” (95% Cl) Relative effect N2 of Certainty Comments
comes (95% Cl) partici- of the evi-

Risk with no interven- Risk with Hand washing interven- pants dence

tion tion in the community (stud- (GRADE)

ies)

Episodes Low- or middle-income countries Incidence rate 15,950 BODO Hand-washing promotion probably re-
of diar- ratio 0.71 (9 RCTs) MODERATE-  duces the risk of diarrhoea in low- or mid-
rhoea: 3 episodes per 100 chil- 2 episodes per 100 children peryeara  (0.62t00.81) b,c.d,e dle-income countries compared to no
rate ra- dren per yeard (2to02) hand-washing promotion
tios

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% ClI).
Cl: Confidence interval; IRR: Incidence rate ratio

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

aThe median incidence of diarrhoea in the control groups was three episodes per 100 children per year.
bNo serious risk of bias: most trials are at high or unclear risk of detection or reporting bias, due to no description of blinding of outcome assessors. Restriction of the analysis to
just the blinded trials finds a slightly smaller effect size, but the result remains statistically significant. Not downgraded.
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cNo serious inconsistency: although statistical heterogeneity was high, this heterogeneity was related to the size of the effect, not the direction of effect. The individual effect
sizes in trials ranged from a 6% relative reduction in diarrhoea to a 29% reduction.

dNo serious imprecision: the result is statistically significant and the meta-analysis adequately powered to detect this result.

eDowngraded by one level for serious indirectness: eight trials were conducted in low- and middle-income countries (the Democratic Republic of Congo, Pakistan, Bangladesh,
Myanmar, Peru, India, and Nepal), and one trial was conducted in a low-income country (Ethiopia).

Summary of findings 3. Summary of findings table 3

Hand-washing intervention in a hospital setting compared to no intervention for preventing diarrhoea

Patient or population: adults with AIDS
Setting: hospital

Intervention: Hand-washing promotion
Comparison: no intervention

Outcomes Anticipated absolute effects” Relative  Ne°of Certain- Comments
(95% Cl) effect partici-  tyof
(95%Cl) pants the evi-
Riskwith  Risk with hand- (stud-  dence
no inter- washing inter- ies) (GRADE)
vention vention in hospi-
tal setting
Episodes of diarrhoea assessed with: self-reports The mean The mean Mean 148 ®BDO Hand-washing promotion probably reduces
collected through home visits; hospital/health cen- ~ episodes of  episodes differ- (1RCT) MODER-  therisk of diarrhoea in adults with AIDS
tre/clinic records, including admission for diar- diarrhoea ence ATEa,b,c,d  compared to no hand-washing promotion
rhoea-related dehydration was 2.92 of diarrhoeawas 1 68 |ow-
follow up: mean 1 year 1.24 er
(1.93
lower to
1.43 low-
er)
Hand-washing behavioural changes/changes in 4 times daily 7 times daily - (1 RCT) DO Hand-washing promotion probably im-
knowledge, attitude and practice assessed with: MODER-  proves hand-washing behaviour, knowl-
frequency of hand washing per day follow-up: ATEG,d,e edge, attitude, and practice in adults with
mean 1 year AIDS compared to no hand- washing pro-
motion

*The risk in the intervention group (and its 95% Cl) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% Cl).
Cl: Confidence interval; MD: mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
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Moderate certainty: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

aQutcomes assessed in adults in high-risk group (people with AIDS).

bThe mean episodes in the control groups was 2.92, while that of the intervention group was 1.24 episodes over the 1-year trial period.

cDowngraded by one level for serious risk of bias: the trial is at an unclear risk of selection bias due to failure to describe a process of allocation concealment. This trial is also at
high risk of detection or reporting bias due to no description of blinding of outcome assessors. Blinding of participants would not have been possible.

dEvidence from this setting was very limited, since it is from only one trial (Huang 2007 USA).

eHand-washing rates: intervention: seven times daily from three times at baseline; control: four times daily from three times.
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BACKGROUND

Description of the condition

Diarrhoeal disease ranks among the top 1% of causes of death,
particularly at the two extremes of life (Mbakaya 2017). Diarrhoea
remains a serious global public health problem, accounting for 1.8
million deaths annually, especially among children under five years
of age (Walker 2013). The yearly global diarrhoeal disease burden is
estimated at 72.8 million disability-adjusted life years lost through
incapacitation and premature deaths, mainly in low- and middle-
income countries (LMICs) (Murray 2012).

A synergistic relationship exists between diarrhoea and
malnutrition, often demonstrated through a combination of
forced low-nutrient intake, reduced absorption, and increased
nutrient excretion (WHO 2003; Luby 2018 BGD). The malnutrition-
infection complex is clearly reinforced during diarrhoea episodes,
as poor nutritional status predisposes children to more severe
and persistent diarrhoea, impaired growth and development, and
higher case fatality rates (UNICEF/WHO 2009; Lee 2012; Luby 2018
BGD).

Diarrhoeal disease pathogens are usually transmitted through the
faecal-oral route (Curtis 2000). The pathways include ingestion
of food and water contaminated by faecal matter, person-to-
person contact, and direct contact with infected faeces (Eisenberg
2012). Some trials estimate that over 75% of all diarrhoea cases
can be attributed to contaminated food and water (Curtis 2000;
Maxwell 2012). Poor hygiene behaviours and improper handling
practices of caregivers are associated with high levels of bacterial
contamination of food and water (Iroegbu 2000; Mannan 2010;
Pickering 2011).

Behaviours that encourage human contact with faecal matter
include the following: improper disposal of faeces; children
defaecating on the floor; rags being used to cleanse the child
after defaecation; and lack of hand washing after defaecation,
handling faeces (including children's faeces), or cleansing the
child's perineum before handling food by caregivers and children
(Pickering 2011). In particular, hand contact with ready-to-eat
food (i.e. food consumed without further washing, cooking,
or processing or preparation by the consumer) represents a
potentially important mechanism by which diarrhoea-causing
pathogens contaminate food and water (UNICEF/WHO 2009). In
addition, flies serve as vectors of diarrhoea-causing pathogens to
humans. Thus, consumption of food exposed to flies is associated
with a high risk of diarrhoea (Marino 2007).

Household economic status is significantly associated with
diarrhoea prevalence (Woldemicael 2001), especially in low-income
countries. Households may lack basic infrastructure for proper
hygiene practices, such as facilities for proper disposal of excreta.
In addition, even where available, these may not be adapted for
children's use (Tumwine 2002; UNICEF/WHO 2009). This often leads
to indiscriminate defaecation in and around the premises and
to increased risk of excreta handling by mothers, caregivers, and
children (Nielsen 2001). A trial in Eritrea found that the availability
of a toilet facility in households was associated with a 27%
reduction in the risk of diarrhoea (Woldemicael 2001). The same
trial also found associations between the number of children living
in the house and diarrhoea morbidity. In some cultures children's
faeces are regarded as innocuous. For this reason adults may not

wash their hands after handling children's faeces and may cleanse
a child with their bare hands (Traoré 1994; Curtis 2000). However,
evidence suggests that children's faeces are as hazardous as adult
faeces and may contain even higher concentrations of pathogens
than those of adults, due to the children's increased interactions
with contaminated materials in their surroundings (Oketcho 2012).

Description of the intervention

Hygiene-promotion interventions constitute one of a number of
strategies identified by the World Health Organization (WHO) for
control of diarrhoea (UNICEF/WHO 2009). These constitute a range
of activities aimed at encouraging individuals and communities
to adopt safer practices within domestic and community settings
to prevent hygiene-related diseases that lead to diarrhoea (WELL
1999; Ehiri 2001); hand washing is one such intervention. The
practice of hand washing and the factors that influence hand-
washing behaviour among individuals in communities are complex
and include psychosocial, contextual, and infrastructural reasons
(Whitby 2007; Mbakaya 2017); for example, washing hands with
water only or with soap may be influenced both by knowledge
of best practice and by the availability of water and soap
(Curtis 2011). Also, hand washing may require infrastructural,
cultural, and behavioural changes, which take time to develop, as
well as substantial resources (e.g. trained personnel, community
organization, provision of water supply and soap) (Luby 2001a;
UNICEF/WHO 2009). Consideration of the wide applicability and
sustainability of hygiene interventions continues to come under
critical review (Luby 2006 PAK; Ejemot-Nwadiaro 2008; Gould
2017; Curtis 2011; Huis 2012; Madhu 2012; Ejemot-Nwadiaro 2015;
Luby 2018 BGD; Null 2018 KEN). For example, maintenance of
the new hand-washing behaviours that result from promotional
interventions is vital to maximizing the associated potential health
benefits. Apart from the challenges of sustaining new behaviour
(hand washing) among the target communities, cost has been
identified as a major factor that limits the sustainability of hand-
hygiene behaviour (Langford 2007 NPL; Hartinger 2011 PER).
For example, to sustain the health benefits of newly-acquired
hand-washing behaviours, it is also important that individuals
and communities have access to resources that support hand
washing, including water and soap. Lack of access to hand-
washing resources may therefore limit the potential impact of hand
washing on health, particularly for low-income households and
communities.

How the intervention might work

Hand washing helps decontaminate the hands and prevent cross-
transmission of diarrhoeal-causing pathogens (Ehiri 2001; Gurjeet
2013). Hand-washing promotion uses direct approaches, such as
training and educating individuals or groups of individuals about
hygiene, diarrhoea transmission, the relationship between germs
and health and demonstrating this relationship through leaflets,
posters, drama, and songs (Whitby 2007; Curtis 2011). Washing
hands with soap and water removes pathogens mechanically
and may also chemically kill contaminating and colonizing flora,
making hand washing more effective (Hugonnet 2000). Washing
hands with soap under running water or large quantities of
water with vigorous rubbing was found to be more effective
than several members of a household dipping their hands into
the same bowl of water (often without soap) (Luby 2005), which
is a common practice in many low-income countries, especially
before household meals (Ehiri 2001). This may contribute to, rather
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than prevent, food contamination, as pathogens present on the
contaminated hands of household members can be transferred to
those who subsequently dip their hands in the same bowl of water
(Priiss 2002).

Why it is important to do this review

Hand washing is an effective intervention in the control of
diarrhoeal diseases. It is listed in the UNICEF/WHO 2009 seven-
point plan for comprehensive control of diarrhoea. Hand washing
requires infrastructural, cultural, and behavioural changes that
take time and substantial resources to develop (Cave 1999; Yeager
1999; Luby 2001b). Given that resources spent on interventions to
promote hand washing could be invested in other public health
programmes, it is important to ascertain whether hand-washing
promotion is an efficient use of scarce health resources. In 2008,
we published a review that assessed in RCTs the broader question
of the effectiveness of hand washing with soap in preventing
diarrhoea compared with other interventions, such as provision
of water and improvement of water quality (treatment of water)
(Ejemot-Nwadiaro 2008). A review by Curtis 2003, which examined
the effectiveness of hand washing with soap in community-based
trials, estimated that hand washing could reduce diarrhoea risk
by up to 47%. Similarly, Fewtrell 2005 examined a range of water,
sanitation, and hygiene interventions in LMICs, and estimated
that hygiene interventions reduced diarrhoea incidence by 44%.
However, both reviews included non-randomized trials. Curtis 2003
included cross-sectional trials, which have inherent limitations on
the establishment of causal relationships. Fewtrell 2005 presented
evidence of publication bias in included trials. In this Cochrane
Review, we assess whether the estimate of effect observed only in
RCTs is of similar magnitude to those seen in previous reviews, and
the applicability of hand-washing promotion in reducing diarrhoeal
diseases across wide population groups. We also include both
institution-based and community-based trials in countries of any
income level.

In 2015, we published a review update that provided evidence that
interventions to promote hand hygiene observed only in RCTs can
decrease diarrhoea rates by approximately 30% (Ejemot-Nwadiaro
2015). However, there were few studies of high methodological
quality to make a strong statement on the effect of the intervention
in each of the identified settings. In addition, it is important to
assess the sustainability of hand-washing practices or behaviours
and effects on diarrhoeal illness in the long term. Single or multiple
hand-washing intervention pathways to reducing diarrhoea still
remain a key issue, especially for scaling up (large-scale and long-
duration studies) and for cost benefit or cost effectiveness analysis.
Evidence on these aspects remains scant (Ejemot-Nwadiaro
2015), with these intricately related to issues of intervention
sustainability. Given that diarrhoea remains a significant public
health problem in LMICs, there is a need for robust evidence to
improve precision in the magnitude of effect obtained and the
certainty of the evidence presented in the last update.

OBJECTIVES

To assess the effects of hand-washing promotion interventions on
diarrhoeal episodes in children and adults.

METHODS

Criteria for considering studies for this review
Types of studies

Randomized controlled trials (RCTs), including cluster-RCTs.

Types of participants

Individuals (adults and children) in day-care centres (DCCs) or
schools, communities, or households, and patients in hospitals.

Types of interventions
Intervention

Activities that promoted hand washing after defaecation or
after disposal of children's faeces and before eating, preparing,
or handling foods; for example, small-group discussions and
larger meetings on hygiene education, germs-health awareness
interventions, multimedia communication campaigns with
posters, radio and TV campaigns, leaflets, comic books, songs, slide
shows, use of T-shirts and badges, pictorial stories, dramas, and
games. We included trials that focused exclusively on hand washing
and those that had hand washing as part of a broader package of
hygiene interventions if they undertook analyses of the effects of
hand washing on diarrhoea.

Control

No hand-washing promotion.

Types of outcome measures
Primary outcomes

» Episodes of diarrhoea (self-reports collected through home
visits; hospital or health-centre or clinic records, including
admissions for diarrhoea-related dehydration).

We defined diarrhoea as:

« acute or primary diarrhoea: passage of three or more loose or
watery stools in a 24-hour period, a loose stool being one that
would take the shape of a container, or definitions used by trial
authors consistent with this standard definition;

« persistent diarrhoea: diarrhoea lasting 14 days or more;
« dysentery: stool with blood.

Secondary outcomes

« diarrhoea-related death among children or adults;

« behavioural changes, such as changes in the proportion of
people who reported or are observed washing their hands after
defaecation, disposal of children's faeces, or before preparing or
handling foods;

« changes in knowledge, attitudes, and beliefs about hand
washing;

« all-cause under-five mortality;

« cost effectiveness.

Search methods for identification of studies

We attempted to identify all relevant trials regardless of language
or publication status (published, unpublished, in press, and in
progress) (Lefebvre 2020).
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Electronic searches

We searched the following databases using the search terms and
strategy described in Appendix 1: Cochrane Infectious Diseases
Group Specialized Register (8 January 2020); Cochrane Central
Register of Controlled Trials (CENTRAL), published in the Cochrane
Library (2020, Issue 1); PubMed (MEDLINE), 1966 to 8 January 2020);
Embase (OVID; 1974 to 8 January 2020); PsycINFO (EBSCOHost,
1967 to 8 January 2020); Science Citation Index, Social Sciences
Citation Index, SSCI, CPCI-S, CPCI-SSH (1981 to 8 January 2020);
ERIC (Educational Resources Information Center; 1966 to 8 January
2020), and LILACS (Bireme; 1982 to 8 January 2020).

We also searched the following databases using a simplified
strategy (diarrhea, diarrhoea, handwashing): SPECTR (The
Campbell Collaboration's Social, Psychological, Educational, and
Criminological Trials Register; 2000 to 8 January 2020); Bibliomap
and TRoPHI (The Trials Register of Promoting Health Interventions)
maintained by the Evidence for Policy and Practice Information
and Co-ordinating Centre www.eppi.ioe.ac.uk) (1990 to 8 January
2020); and The Grey Literature (www.nyam.org/library/grey.shtml;
2002 to 8 January 2020). We also searched the World Health
Organization (WHO) International Clinical Trial Registry Platform
(ICTRP) and the metaRegister of Controlled Trials (mRCT) for
ongoing trials on 8 January 2020 using diarrhoea, diarrhea, and
hand washing as search terms. The PRISMA flow diagram is shown
in Figure 1 below.

Searching other resources
Researchers and organizations

To obtain further information, we contacted researchers in the field
for unpublished and ongoing trials (October 2019).

Reference lists

We also examined the reference lists of articles for relevant trials.

Data collection and analysis

Three review authors (RIE, JAC, and DA) independently screened
titles and abstracts of relevant articles to assess their eligibility for
inclusion in the review.

Selection of studies

We retrieved full texts of articles that were deemed potentially
relevant to the review for further assessment. We decided on
inclusion by consensus among all review authors. We scrutinized
each trial report to ensure that we included multiple publications
from the same trial only once. We listed the excluded trials and the
reasons for their exclusion.

Data extraction and management

Three review authors (RIE, DA, and JAC) independently extracted
data on methods, types of participants, interventions, and
outcomes from the selected trials using a standardized data
extraction form. We resolved any disagreements by discussion and
consensus among review authors. We requested unpublished data
and additional information from published trials from relevant
individuals, groups, and organizations.

We extracted the year of completion of the trial rather than the
year of publication for identification of included trials. When such

data were not reported, we used the year of publication. This
was to give a clear time frame for this Cochrane Review (1977
to 2019). In addition, we used the three-letter international code
of the country where the trial was conducted in the study ID.
We extracted data on each trial site, including any measures of
availability of water and soap, and literacy level of the communities.
Where data were available, we extracted the socioeconomic status
of trial participants, since resources for effective hand washing (e.g.
running water and soap) may be more accessible to higher-income
households. We carefully summarized details of the intervention
including type of promotional activity, whether soap and water
provision was part of the intervention, method of hand washing
promoted (washing in a bowl or under running water), and
procedure for hand washing.

We had intended to analyze episodes of diarrhoea as a
dichotomous outcome, but the data reported by the trials did
not permit this type of analysis. We analyzed the outcome as
count data, when either the incidence rate ratio (IRR) and its 95%
confidence interval (Cl) or the number of episodes of diarrhoea and
the person-time at risk was reported, or as continuous data when
the mean number of diarrhoea episodes and standard deviation
(SD) were presented.

For RCTs which randomized individuals, when continuous
outcomes data were summarized as arithmetic means we extracted
the arithmetic means, SDs, and numbers of participants for the
treatment and control groups. For count (rate) outcome data, we
extracted the number of episodes, the number of person-years at
risk, and the number of participants for each intervention group, or
we extracted a rate ratio and measure of variation (e.g. Cl) directly
from the publication.

Cluster-RCTs required the use of different data extraction methods
and analysis methods, because trials with a cluster design require
more complex analysis than trials that randomized individuals.
Observations on participants in the same cluster tend to be
correlated, so the intracluster variation must be accounted for
during the analysis. If this correlation is ignored in the analysis and
the same techniques are employed as for RCTs that randomized
individuals, the resulting measure of effect remains a valid
estimate, but the associated variance of the estimate will be
underestimated, leading to unduly narrow Cls. For meta-analysis
this means that trials analyzed without allowing for this design
effect will receive too much weight.

For the cluster-RCTs, we extracted information on the number of
clusters, average size of clusters, unit of randomization, whether
the trials adjusted for clustering, and the statistical method used
to analyze cluster trials. When a trial's analysis had adjusted
for clustering, we extracted the point estimate and 95% Cl. For
count data we extracted the IRR. If a trial had not adjusted for
clustering, we extracted the same data as for RCTs that randomized
individuals.

Assessment of risk of bias in included studies

Two review authors (RIE and DA) independently assessed the
risks of bias in included trials using the Cochrane 'Risk of
bias' assessment tool (Higgins 2011). We assessed the risks
of bias across the following domains: randomization sequence
generation, allocation concealment, blinding, incomplete outcome
data, selective reporting, and other potential biases. We classified
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ourjudgements as 'high’, 'unclear’, or 'low' risk of bias using criteria
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

In the blinding domain, we acknowledged that double blinding is
not possible in trials of hand-washing interventions since there is
no obvious placebo. However, outcome assessors could be blinded,
and we assessed whether or not this had occurred. It is also
difficult to assess losses to follow-up (incomplete outcome data)
in open cluster-RCTs. Some adults and children may leave the
trial, but others are born or enter the trial during the follow-up
period, hence participant numbers are in constant flux. Inclusion
of all randomized participants in the analysis is thus most clearly
represented as the person-time at risk accrued as a percentage
of maximum possible person-time at risk in each trial arm. We
therefore reported on this measure and also on any loss to follow-
up of both clusters and participants. We assessed this as low risk if it
was at least 90%. We also assessed whether baseline characteristics
were comparable across the intervention groups and whether data
were collected at similar time points for the intervention and
control sites with a view to identifying selective reporting and other
possible biases. The details are shown in Figure 2 and Figure 3.

Measures of treatment effect

We qualitatively compared included trials to ascertain the
feasibility of pooling them in a meta-analysis. Thus we identified
three distinct settings, covering child DCCs, community-based
interventions, and hospital-based trials, since the factors that affect
hand-washing practice may vary in these settings. We stratified the
trials based on these settings for the meta-analysis and calculated
incidence rate ratios (IRRs) for dichotomous outcomes, mean
differences (MDs) for continuous outcome measures on the same
scale, and standardized mean differences (SMDs) for continuous
outcomes measured using different scales.

Unit of analysis issues

Foralltrials that did not adjust for clustering, we made approximate
adjustments using estimates of the intra-cluster correlation
coefficient (ICC) from other trials that did adjust for clustering and
reported this statistic. We did this by multiplying the standard
error (SE) for each trial by the square root of the design effect.
We estimated the design effect as 1 + (m - 1) * ICC, where 'm' is
the average cluster size and 'ICC' is the intra-cluster correlation
coefficient (Higgins 2020).

Dealing with missing data

We contacted authors of eligible trials for missing data or for
additional information when the trials were less than 15 years old.

Assessment of heterogeneity

We checked for heterogeneity by visually inspecting the forest
plots, applying the Chi2 test, with a P value of 0.10 indicating
statistical significance, and also implementing the 12 statistic with
a value of 50% used to denote moderate levels of heterogeneity.
We used the random-effects model to pool data if we detected
heterogeneity and it was still considered clinically meaningful
to combine the trials. Due to the limited number of trials
in each setting, we were unable to explore potential sources
of heterogeneity in depth. We explored and attempted to
explain heterogeneity where possible using a predefined trial

characteristic (provision of hand-washing material (soap) as part
of intervention and type of promotional activity employed) and
quality characteristics (whether or not outcome assessors were
blinded and whether or not trials had adjusted for clustering)
(Deeks 2020).

Assessment of reporting biases

We planned to assess the possibility of publication bias by
producing a funnel plot if at least 10 trials contributed to the
treatment comparison. However, we did not undertake this, due to
an insufficient number of included trials.

Data synthesis

We analyzed the data using RevMan 5 (Review Manager 2019) and
present all results with 95% Cls. We stratified the analysis into three
categories of settings: child DCCs and school-based interventions
(DCCs or primary schools), community-based interventions, and
hospital-based intervention (in persons at high risk of diarrhoea -
people with AIDS). Also we stratified the analyses by the income
status of the countries where the trials were conducted. Since
the outcomes and methods of measuring behaviour changes were
too variable to make meta-analysis meaningful, we tabulated the
results.

RCTs that randomize individuals

We summarized continuous outcome data from RCTs randomizing
individuals using the MD value. We did not undertake meta-analysis
of RCTs randomizing individuals, due to their limited number.

Cluster-RCTs that adjusted for clustering

For count outcomes, we pooled the IRR in RevMan 5, using the
generic inverse variance method with the random-effects model.
We used standard techniques for calculating SEs from 95% Cls
(Deeks 2020). When the outcomes and methods of measuring
outcomes were too variable to make meta-analysis meaningful
(for changes in hand-washing behaviour), we tabulated the results.
One trial performed child- and site-level analyses (Haggerty 1988
COD), without providing the 95% Cl for the site-level analysis. We
therefore estimated the denominator from the number of children
by trial arm by assuming that all those who had remained in the
trial for at least nine weeks had a total of 12 weeks of follow-
up. The numerator (average number of episodes per child) was
provided at the cluster level. We classified this trial as cluster-
adjusted. Several community studies in LMICs reported changes in
diarrhoea as the difference in the 'mean longitudinal prevalence' of
diarrhoea episodes over a certain period of time (Luby 2006 PAK;
Galiani 2016 PER; Kapoor 2016 IND; Briceno 2017 TZA; Luby 2018
BGD; Null 2018 KEN). Where feasible (i.e. where the period of time
was consistently one week and sufficient details were reported to
estimate a SE), we combined these in a meta-analysis using the
generic inverse variance method.

Cluster-RCTs that did not adjust for clustering

For trials that did not report on or were unclear on the method
used to adjust for clustering, we either extracted information on the
rate ratio and unadjusted 95% ClI or, wherever possible, estimated
the unadjusted rate ratios and 95% Cls from the total number
of diarrhoea episodes and person-time at risk in each trial arm.
Where data on person-time at risk were not directly provided by
the trial authors, we estimated this as accurately as possible from
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the follow-up duration multiplied by the total number of children
as the denominator for both intervention and control groups,
respectively. The measures of effect and Cls are presented in tables.
One trial adjusted for clustering by comparing the mean incidence
rate of intervention and non-intervention classrooms (Kotch 1989
USA), but presented only cluster-adjusted 95% Cls for a different
outcome (excess mean episodes) and not a rate ratio. We took the
cluster-adjusted estimate of the numerator (the mean incidence
rate across the clusters) from the published data and estimated the
person-time at risk crudely by multiplying the number of contacts
every two weeks by the number of children, assuming this was
equally distributed between the intervention and control groups.
We classified this trial as not having adjusted for clustering.

Foralltrials that did not adjust for clustering, we attempted to make
an approximate adjustment using estimates of the ICC from one of
the trials that did adjust for clustering and reported this statistic.
Only two trials reported this statistic: one community-based trial
(Luby 2003b PAK), and one trial in a child DCC (Roberts 1996 AUS).
We assumed that these ICC estimates could be generalized to
other community-based and child DCCs or to school-based trials,
respectively. We extracted the number of children and number of
clusters from each unadjusted trial to estimate the average cluster
size. We then followed standard methods to estimate the design
effect for each trial and multiplied the SE for each trial by the
square root of this design effect (Higgins 2020). This approximate
adjustment increases the SE (and hence the width of the Cls for the
unadjusted trials) and appropriately reduces the weight given to
such trials in the meta-analysis. We performed meta-analyses by
pooling the estimates of the cluster-adjusted and approximately-
adjusted trials together.

Certainty of evidence

We assessed the certainty of the evidence using the GRADE
approach (Guyatt 2008; Schiinemann 2020). We imported data
from RevMan 5 to GRADEpro 2014 to create a 'Summary of
findings' table containing relevant information on the outcomes of
interest. We then appraised the certainty of the evidence for each
outcome across the following domains: risk of bias, inconsistency,
indirectness, imprecision, and publication bias for each trial that
contributed to the outcome. Where we identified deficiencies that
were sufficient to decrease our confidence in the estimates of effect,
we downgraded the certainty of evidence for RCTs from ‘high’ to
either ‘moderate’, ‘low', or ‘very low', and explained our reasons for
doing so in footnotes. We have included the prespecified outcomes
for the three independent settings in Summary of findings 1;
Summary of findings 2; and Summary of findings 3.

Subgroup analysis and investigation of heterogeneity

If we detected any heterogeneity, we planned to explore its possible
causes using subgroup analysis. We conducted subgroup analyses

for trial setting, provision of hand-washing material (soap) as part
of intervention, type of promotional activity employed (focused
or multiple hygiene interventions), and quality characteristics
(whether outcome assessors were blinded).

Sensitivity analysis

We undertook a sensitivity analysis to explore the robustness of our
findings, including the trial size, duration of follow-up, differences
in method of assessing the primary outcome, and differences in
methodological quality (blinding of outcome assessors) of the
included trials.

Summary of findings and assessment of the certainty of the
evidence

We assessed the certainty of the evidence using the GRADE
approach (Guyatt 2008; Schiinemann 2020). We imported data
from RevMan 5 to GRADEpro 2014 to create a 'Summary of
findings' table containing relevant information on the outcomes of
interest. We then appraised the certainty of the evidence for each
outcome across the following domains: risk of bias, inconsistency,
indirectness, imprecision, and publication bias for each trial that
contributed to the outcome. Where we identified deficiencies that
were sufficient to decrease our confidence in the estimates of effect,
we downgraded the certainty of evidence for RCTs from ‘high' to
either ‘moderate’, ‘low!', or ‘very low', and explained our reasons for
doing so in footnotes. We have included the prespecified outcomes
for the three independent settings in Summary of findings 1;
Summary of findings 2; and Summary of findings 3.

RESULTS

Description of studies
Results of the search

Our search yielded 206 potentially relevant trials, making a total
of 290 when combined with the 47 search results of the first
review update (Ejemot-Nwadiaro 2015), and the 37 search results
of the original review (Ejemot-Nwadiaro 2008). Twenty-nine trials
met the inclusion criteria: 14 trials were included in the original
version of the review (Ejemot-Nwadiaro 2008), eight new trials
were added to the first review update, and we included seven
new trials based on our updated search. See Figure 1. We
describe them in the Characteristics of included studies tables.
One trial was in Danish (Ladegaard 1999 DEN), and the rest were
written in English. Thirteen trials were DCC- or school-based, 15
were community-based (one of the trials had both community-
based and school-based components, but the community-based
component predominated), and one trial (Huang 2007 USA) was in
a high-risk group. We have listed reasons for excluding 84 trials in
the Characteristics of excluded studies table.
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Figure 1. PRISMA flow diagram.
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Included studies
Child DCCs or schools

All 13 trials in this group were randomized by cluster using primary
schools (Bowen 2004 CHN; Talaat 2008 EGY; Pickering 2013 KEN),
DCCs (Black 1977 USA; Bartlett 1984 USA; Butz 1990 USA; Roberts
1996 AUS; Carabin 1997 CAN; Ladegaard 1999 DEN; Kotch 2003
USA; Zomer 2015 NED), or classrooms in DCCs as the unit of
randomization (Kotch 1989 USA; Ban 2015 CHN). These trials
were all conducted in high-income countries except for two trials
conducted in an upper-middle income country (UMIC): Bowen 2004
CHN and Ban 2015 CHN (conducted in Hubei province and Fujian
province in China, respectively), and another two conducted in
LMICs: Talaat 2008 EGY (conducted in Cairo, Egypt) and Pickering

g trials excluded from meta-analysis as no effect
estimate or different effect estimates used by trial
authors

2013 KEN (conducted in Nairobi, Kenya). The other trials were
performed in Australia (Roberts 1996 AUS), Europe (Ladegaard
1999 DEN; Zomer 2015 NED), and North America (Black 1977 USA;
Bartlett 1984 USA; Kotch 1989 USA; Butz 1990 USA; Carabin 1997
CAN; Kotch 2003 USA), where resources and materials for hand
washing were relatively available and accessible.

Interventions

All trials used multiple hygiene interventions, except for Black 1977
USA, Bowen 2004 CHN, and Pickering 2013 KEN, which used only
a hand-washing intervention. Although Pickering 2013 KEN was a
three-arm trial that investigated hand sanitizer and hand washing
with soap, we considered only the hand-washing arm with soap
in this Cochrane Review; it is therefore categorized as a hand
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washing-only intervention. Kotch 2003 USA assessed the impact
of the provision of hand-washing and diapering equipment on the
incidence and duration of infectious illness (including diarrhoea)
in both children and staff. We describe the interventions in more
detailin Table 1. In addition to instruction on proper hand-hygiene
techniques in Ban 2015 CHN, parents or guardians and teachers
were given antimicrobial supplies with which to regularly clean
hard surfaces and disinfect the classrooms and homes of the
participants.

All but one of the included trials based in child DCCs or schools
had intervention and control arms (monitoring only). Bowen 2004
CHN had three arms for the standard intervention, expanded
intervention (which included the standard intervention and peer
monitoring of hand washing), and control. It is important to note
that the control group in most cases received quite frequent
monitoring (estimating diarrhoea illness episodes typically on
a two-week basis). This monitoring itself may have influenced
hand-washing behaviour. Carabin 1997 CAN attempted to tease
out the effects of the intervention alone from 'monitoring'. The
monitoring effect in this trial was estimated as the difference in
diarrhoea incidence rates within each arm over one year of the
trial (September 1996 to November 1997). The crude effectiveness
of intervention was estimated as the difference between the
monitoring effect in the intervention group and control group.

Participants

Thirteen trials including 54,471 children met the inclusion criteria.
Seven trials included children under three years of age, another
trial included children less than five years of age (Ban 2015 CHN),
one trial was in children under six years of age (Ladegaard 1999
DEN), and one trial was with children under seven years of age
(Butz 1990 USA). Bowen 2004 CHN involved children in the first
grade at school in China; Talaat 2008 EGY included children in
government elementary schools in Cairo, Egypt; and Pickering
2013 KEN involved children aged five to 10 in primary schools in
Nairobi, Kenya. Hand-washing behavioural changes and changesin
knowledge, attitude, and beliefs on hygiene were assessed in the
day-care providers (number not precisely reported) and children,
while the primary outcome measures were assessed in the children.

The number of clusters ranged from 4 to 87 (Black 1977 USA;
Bowen 2004 CHN). Primary outcome measures were assessed
across 278 DCCs, two kindergartens, and 151 schools. Participants
were exposed to mainly small- and large-group training sessions
on hygiene education and germs-health theory that used multiple
promotional techniques (e.g. audio and video tapes, pamphlets,
practical demonstrations, drama, posters, songs, games, or peer
monitoring). Kotch 2003 USA used the 'Keep-it-clean' module in
training caregivers to standardize the interventions across the
trial arms. The aim was to provide education about personal
hygiene, diarrhoea transmission, treatment, and prevention, and
the importance of techniques for hand washing. Intervention
and control groups were generally comparable in important
characteristics at baseline (Table 1).

Outcome measures

All included trials measured our primary outcome of episodes of
diarrhoea. Three trials reported the proportion of people washing
their hands or changes in knowledge, attitude, and beliefs about
hand washing, or both (Kotch 1989 USA; Roberts 1996 AUS;
Pickering 2013 KEN). No trials reported diarrhoea-related deaths,

all-cause under-five mortality, or cost-effectiveness data. However,
Kotch 2003 USA reported that the cost of purchasing and installing
one unit of the hand-washing and diapering equipment was USD
10,385 (USD 7500 for the equipment and the rest for installation) by
classroom. Follow-up periods ranged from two to 12 months.

Adjustment for clustering

Six trials did not appear to have accounted for clustering in
the analysis for any outcome measure (Black 1977 USA; Bartlett
1984 USA; Butz 1990 USA; Ladegaard 1999 DEN; Talaat 2008
EGY; Ban 2015 CHN). Kotch 1989 USA adjusted for clustering
by comparing the mean incidence rate of intervention and non-
intervention classrooms, but only a cluster-adjusted 95% ClI for a
difference outcome (excess mean episodes) was presented, and
not a rate ratio. Kotch 2003 USA reported controlling for clustering
by estimating a random effect for the centres, but this does not
seem to have been reflected in the results. In the other five cluster-
adjusted trials. Bowen 2004 CHN presented only the school-level
analysis (mean illness and absence rates by school); Carabin 1997
CAN adjusted for clustering using a Bayesian hierarchical model,
while Roberts 1996 AUS, Pickering 2013 KEN, and Zomer 2015 NED
estimated robust SEs in a Poisson regression model.

Community-based trials

We included 15 community-based trials. Fourteen were cluster-
RCTs that used entire communities (generally villages, squatter
settlements, or neighbourhoods, except for Han 1985 MMR
and Kapoor 2016 IND, which used households) as units of
randomization. These trials were conducted in low- and middle-
income countries (LMICs) in Africa (Haggerty 1988 COD; Briceno
2017 TZA; Hashi 2017 ETH; Null 2018 KEN), Asia (Han 1985 MMR;
Stanton 1985 BGD; Luby 2003a PAK; Luby 2003b PAK; Luby 2006
PAK; Langford 2007 NPL; Nicholson 2008 IND; Galiani 2016 PER;
Kapoor 2016 IND; Luby 2018 BGD), and South America (Hartinger
2011 PER). Galiani 2016 PER was a community-based trial that also
had a school component.

Interventions

Five trials evaluated hand-washing-only interventions (Han 1985
MMR; Luby 2003a PAK; Luby 2003b PAK; Langford 2007 NPL;
Nicholson 2008 IND). Luby 2003a PAK had two hand-washing arms,
one with plain soap and one with antibacterial soap. These two
arms had similar results and are combined in this review. Han
1985 MMR used plain soap. Luby 2003b PAK was a five-arm trial
that investigated water-quality interventions, hand washing, and
a combination of the two; only the arm with antibacterial soap
and hand-washing education is considered in this review. Luby
2006 PAK conducted a follow-up trial to the Luby 2003b PAK
trial, maintaining the initial randomization process to assess if
learned hygiene behaviours could be sustained over time without
additional hygiene-promotion intervention. Three other trials used
multiple hygiene interventions that included hand washing with
soap (the type of soap used is not described) (Stanton 1985 BGD;
Haggerty 1988 COD; Hartinger 2011 PER). We have provided more
detailed descriptions of the interventions in Table 2.

Participants

Weincluded 15 trials with about 29,347 children. In the community-
based trials, seven trials were with very young children (under three
years) (Haggerty 1988 COD; Langford 2007 NPL; Hartinger 2011 PER;
Galiani 2016 PER; Kapoor 2016 IND; Luby 2018 BGD; Null 2018 KEN);
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four trials were with children less than five years of age (Han 1985
MMR; Briceno 2017 TZA; Hashi 2017 ETH), or less than six years of
age (Stanton 1985 BGD); and three involved older children, up to
15 years of age (Luby 2003a PAK; Luby 2003b PAK; Luby 2006 PAK).
Nicholson 2008 IND had four categories of participants: targeted
children five years old, children less than five years old, children 6
to 15 years old, and adults in the families. The primary outcome
measure (incidence of diarrhoea) was assessed in each of these
categories with their corresponding control groups, except for the
adults reported as the 'whole family". In this review, we considered
results only from the target group, as the first three categories
had similar effect sizes. Hand-washing behavioural changes and
changes in knowledge, attitude, and beliefs about hygiene were
assessed in the mothers (number not precisely reported), while the
primary outcome measures were assessed in the children.

The number of clusters varied from 18 to 1923 (Haggerty 1988
COD; Stanton 1985 BGD). The participants were provided with
hand-washing materials and were involved in large-group hygiene
education training, except for Luby 2006 PAK, which was a follow-up
trial. The intervention and control groups were socioeconomically
comparable at baseline.

Outcome measures

All included trials measured diarrhoea episodes except for Luby
2006 PAK; Galiani 2016 PER; Kapoor 2016 IND; Briceno 2017 TZA;
Luby 2018 BGD; Null 2018 KEN, which measured mean longitudinal
prevalence of diarrhoea. Some trials also assessed different types
of diarrhoea: Han 1985 MMR measured dysentery rates, and Luby
2003a PAK and Luby 2003b PAK also assessed the rate of persistent
diarrhoea. Two of the included trials reported all-cause under-five
mortality (Luby 2018 BGD; Null 2018 KEN). None of the included
trials reported diarrhoea-related deaths or cost-effectiveness data.
However, Briceno 2017 TZA also estimated the associated cost-
per-household gaining access to improved sanitation to be USD
194. Langford 2007 NPL reported changes in hand washing from
baseline to end-line at hand-washing junctures, Stanton 1985 BGD
reported on changes in hand-washing behaviour, while Nicholson
2008 IND reported hand washing using soap wrappers collected

as an indirect measure of soap consumption. Length of follow-up
ranged from 4 to 12 months.

Adjustment for clustering

All trials adjusted for clustering in some way, except for Han 1985
MMR; Langford 2007 NPL; Nicholson 2008 IND; Hartinger 2011 PER;
and Kapoor 2016 IND. Stanton 1985 BGD and Luby 2003a PAK
adjusted for clustering by estimating rates at the group level; Luby
2003b PAK adjusted for clustering by calculating an ICC based on
an analysis of variance level and design effect. Luby 2006 PAK,
measuring mean longitudinal prevalence of diarrhoea, accounted
for clustering using generalized estimating equations. Luby 2018
BGD and Null 2018 KEN adjusting for covariates using targeted
maximum likelihood estimation. Haggerty 1988 COD performed
child- and site-level analyses, without providing the 95% ClI for the
site-level analysis. The numerator (average number of episodes
per child) was provided at the cluster level. Galiani 2016 PER and
Briceno 2017 TZA used clustered SEs.

Hospital-based trial (high-risk group)

We identified only one trial in a high-risk group (Huang 2007 USA).
It individually randomized 148 adults with AIDS from one HIV clinic
in the USA to receive intensive hand-washing promotion delivered
by specialist nurses (Huang 2007 USA). The intervention included
hygiene education, hand-washing demonstrations by nurses and
participants, and weekly telephone calls to reinforce hand-washing
messages (Table 3). The major outcomes reported were mean
episodes of diarrhoea in each group and the number of hand-
washing episodes per day. They reported the mean hand-washing
frequency per day at baseline and at the end of the intervention
(Table 4).

Excluded studies

We have listed the excluded trials and the reasons for exclusion in
the Characteristics of excluded studies section.

Risk of bias in included studies

See Figure 2 and Figure 3 for a summary of the 'Risk of bias'
assessments for all included trials.

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included trials.
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Figure 3. (Continued)
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Allocation
Child DCCs or school-based trials

Five of the 13 trials used an adequate method to generate the
allocation sequence (Roberts 1996 AUS; Carabin 1997 CAN; Bowen
2004 CHN; Talaat 2008 EGY; Zomer 2015 NED); the method was
unclear in the others. The method used to conceal allocation
was unclear in all trials. In cluster-RCTs, lack of concealment of
allocation is not considered a major risk of bias, since all clusters
are usually randomized at the same time (Higgins 2020).

Community-based trials

Eleven of the 15 included community-based trials reported
adequate methods for generating allocation sequence (Stanton
1985 BGD; Luby 2003a PAK; Luby 2003b PAK; Luby 2006 PAK;
Langford 2007 NPL; Nicholson 2008 IND; Hartinger 2011 PER;
Briceno 2017 TZA; Hashi 2017 ETH; Luby 2018 BGD; Null 2018 KEN).
Only Luby 2003a PAK reported adequate allocation concealment; it
was unclear in the other trials.

Hospital-based trial (high-risk group)

Huang 2007 USA did not clearly report the method of
randomization or allocation concealment, and we adjudged this
trial as having an unclear risk of selection bias.

Blinding
Child DCCs or school-based trials
Three trials reported blinding of the outcome assessors (Bartlett

1984 USA; Kotch 1989 USA; Roberts 1996 AUS); the rest were open
trials.

Community-based trials

Eight trials reported blinding of outcome assessors, and the rest
were open trials (Han 1985 MMR; Haggerty 1988 COD; Langford 2007
NPL; Hartinger 2011 PER; Briceno 2017 TZA; Hashi 2017 ETH; Luby
2018 BGD; Null 2018 KEN).

Hospital-based trial (high-risk group)

Huang 2007 USA was at an unclear risk of performance and
detection bias, because the trial authors did not provide enough
information to make a judgement about the blinding of participants
and personnel or of outcome assessors.
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Incomplete outcome data
Child DCCs or school-based trials

It was difficult to assess the number of randomized participants
included in the analysis, as this was reported at different levels
(cluster, child, person-time at risk). However, all trials were able
to account for the number of randomized clusters included in the
analysis. Six trials were at low risk of attrition bias because they
reported outcome data for at least 90% of their participants (Butz
1990 USA; Carabin 1997 CAN; Kotch 2003 USA; Bowen 2004 CHN;
Talaat 2008 EGY; Zomer 2015 NED). Roberts 1996 AUS; Ban 2015
CHN and Nicholson 2008 IND were at high risk of attrition bias, as
they had attrition rates greater than 10%. The rest of the trials were
at unclear risk of attrition bias (Black 1977 USA; Bartlett 1984 USA;
Kotch 1989 USA; Ladegaard 1999 DEN; Pickering 2013 KEN). It was
also unclear in Kotch 1989 USA why one of the DCCs withdrew from
the trial.

Community-based trials

Inclusion of all randomized participants in the analysis was unclear,
as it was reported at different levels of analysis (cluster, household,
child), except for Nicholson 2008 IND, which reported 18% average
attrition bias for all the subgroups in both arms. Luby 2003b PAK
and Null 2018 KEN were at unclear risk of attrition bias because
the trial authors did not provide sufficient information to make
a judgement. Attrition bias was unclear in Galiani 2016 PER and
Briceno 2017 TZA because data were collected from a sample, and
different participants were surveyed at baseline and follow-up.

Hospital-based trial (high-risk group)
Attrition bias was unclear in Huang 2007 USA.

Selective reporting
Child DCCs or school-based trials

We note that in Butz 1990 USA the intervention arm received
combined interventions, including a hand-washing educational
programme, use of vinyl gloves, use of disposable diaper-changing
pads, and use of alcohol-based hand rinse by the day-care provider.
The trials did not measure the relative contribution of each
component of intervention, so we adjudged reporting bias in this
trial to be unclear. The trial authors, however, reported that to
reduce reporting bias, all day-care providers were aware that the
intervention programme was being tested in certain homes.
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Community-based trials

We did not detect any evidence of selective outcome reporting in
any of the included studies.

Other potential sources of bias
Child DCCs or school-based trials

Eight trials reported adequate comparability between the
intervention and control groups for diarrhoea incidence and
sociodemographic characteristics at baseline (including mean total
enrolment; percentage of dropouts; sex, age, and race composition
of children enrolled; diapering; and toilet facilities) (Black 1977
USA; Bartlett 1984 USA; Butz 1990 USA; Ladegaard 1999 DEN;
Bowen 2004 CHN; Talaat 2008 EGY; Pickering 2013 KEN; Ban 2015
CHN). Investigators in Bowen 2004 CHN were forced to over-
or undersample certain regions to obtain more 'control' schools
after the original control schools were sent intervention packs
by mistake and thus were excluded. This trial reported small
differences in household sanitation and piped water at baseline
but no differences between schools in the number of students,
class size, or hygiene infrastructure. Comparability at baseline was
unclear in the two other trials (Kotch 1989 USA; Roberts 1996
AUS), while it was considered inadequate in two trials. Kotch 2003
USA reported baseline differences in total number of children and
boys in favour of the intervention, which they believed may have
influenced the outcome measure. Zomer 2015 NED acknowledged
baseline imbalance in crude incidence of diarrhoeal episodes per
child-year of 3.0 for intervention versus 5.1 for the control, but
they applied statistical adjustments for this baseline characteristic.
All trials reported collecting data at the same time for both the
intervention and control groups.

Community-based trials

Eleven trials reported baseline similarity of diarrhoea morbidity
and socioeconomic characteristics (including population and
household size, socioeconomic status, hand washing and sanitary
facilities, and sources of water supply) between the intervention
and control groups (Han 1985 MMR; Stanton 1985 BGD; Luby 2003a
PAK; Luby 2003b PAK; Luby 2006 PAK; Langford 2007 NPL; Nicholson
2008 IND; Hartinger 2011 PER; Hashi 2017 ETH; Luby 2018 BGD; Null
2018 KEN). There were some differences at baseline in Haggerty
1988 COD (controls had diarrhoea episodes of longer duration than
the intervention group), therefore the study was assessed to be
at a high risk of other bias. Briceno 2017 TZA and Langford 2007
NPL were also assessed to be at high risk of other bias because of
possible cross contamination between the study sites. All the trials
reported collecting data at the same period for intervention and
control groups.

Hospital-based trial (High-risk group)

All 148 randomized participants (Huang 2007 USA) were followed
for the trial's one-year duration. Participants were similar at
the start of the trial in terms of age, sex, ethnicity, hand-
washing episodes per day, CD4 count, HIV load, and prophylaxis
for opportunistic infections. The results were presented as a
continuous outcome only (mean and SD of number of diarrhoea
episodes in each arm over the year). This should be viewed with
caution, as it is likely that the distribution of diarrhoea episodes
may be highly skewed (the mean of 1.24 and SD of 0.9 episodes in
the intervention arm imply a non-normal distribution of diarrhoea
episodes). If so, the mean may not be the most appropriate

measure of the 'average number' of episodes per participant. The
trial reported collecting data at the same period for intervention
and control groups.

Effects of interventions

See: Summary of findings 1 Summary of findings table 1;
Summary of findings 2 Summary of findings table 2; Summary of
findings 3 Summary of findings table 3

We have presented the results as reported by each trial in Table
4 (behavioural change), Table 5, Table 6, Table 7 (incidence
of diarrhoea), Table 8, and Table 9. For trials with cluster-
adjusted results and trials that were individually randomized, we
summarized the data in forest plots. For trials where this was not
possible, we summarized the dataintablesin the Data and analyses
section.

1. Child DCCs or schools
Primary outcomes
1.1. Incidence of diarrhoea

Overall, hand-washing promotion reduced diarrhoea episodes by
about one-third (incident rate ratio (IRR) 0.69, 95% Cl 0.59 to 0.81;
11 trials, 50,044 children (Bowen 2004 CHN and Ban 2015 CHN
not included in analysis); Analysis 1.1). Most data were from high-
income countries (IRR 0.70, 95% CI 0.58 to 0.85; 9 trials, 4664
participants; high-certainty evidence; Analysis 1.1), with only two
trials from LMICs (IRR 0.66, 95% Cl 0.43 to 0.99; 2 trials, 45,380
participants; low-certainty evidence; Analysis 1.1).

All trials showed a benefit for the intervention, except for Bowen
2004 CHN, which showed no difference between each arm and
for which it was not possible to calculate a rate ratio (the median
episodes of diarrhoea were 0 per 100 student-weeks in the control
group, standard intervention group, and expanded intervention)
(Table 5). Roberts 1996 AUS showed greater risk reduction than
other trials (IRR 0.50, 95% Cl 0.36 to 0.69; 1 trial, 558 participants),
possibly due to a more specific technique of hand washing used (an
approximate 'count to 10' to wash and 'count to 10' to rinse). Ban
2015 CHN (not included in the analysis) reported an odds ratio of
0.37(95% C10.22 to 0.60) person-months of illness due to diarrhoea.

All participants were monitored at least every two weeks to
collect data on diarrhoea episodes, while Ban 2015 CHN reported
quarterly home visits. This monitoring itself may have helped to
improve compliance with hand washing. Only Carabin 1997 CAN
attempted to investigate this effect by assessing rates in both
groups compared to the pre-intervention period. They found that
monitoring alone appeared to reduce the incidence of diarrhoea
(IRR 0.73, 95% CI 0.54 to 0.97; Table 5) and that the intervention
effect did not appear to have any benefits beyond this monitoring
effect when adjusted for age and gender (IRR 0.77, 95% ClI 0.51
to 1.18; Table 5) or when adjusted for age, gender, season, and
baseline incidence rate in each cluster (IRR 1.10,95% Cl 0.81 to 1.50;
Table 5). However, monitoring was particularly frequent (daily) in
this trial. In Bowen 2004 CHN among first-grade students in schools
in China, monitoring may have been less intensive, as in-class
monitoring was carried out one day a week by teachers; reasons for
absenteeism were noted when recorded. As the trial was school-
based, no illness information was collected during weekends or
school holidays. This design reduced the teachers' burden of data
collection, but it may also have reduced the ability of the trial to
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detect differences in the incidence of diarrhoea between each trial
arm.

Black 1977 USA and Pickering 2013 KEN focused only on a hand-
washing intervention, and found no significant difference in the
effect estimate (IRR 0.69, 95% CI 0.43 to 1.09; 2 trials, 1045
participants). Nine trials involved multiple hygiene interventions
(Bartlett 1984 USA; Kotch 1989 USA; Butz 1990 USA; Roberts 1996
AUS; Carabin 1997 CAN; Ladegaard 1999 DEN; Kotch 2003 USA;
Talaat 2008 EGY; Zomer 2015 NED) (IRR 0.69, 95% CI 0.57 to
0.84; 9 trials, 48,999 participants; Analysis 1.2). The implication
of this aspect of hand-hygiene interventions should be further
investigated, as we had too few trials in each category to make a
statement.

Three trials attempted blinding of outcome assessors (Bartlett 1984
USA; Kotch 1989 USA; Roberts 1996 AUS), with the benefit of hand
washing seeming to be less in a 26% reduction (rate ratio 0.74,
95% Cl 0.56 to 0.98; 3 trials, 1303 participants; Analysis 1.3), than
in the trials that did not blind outcome assessors (Black 1977 USA;
Butz 1990 USA; Carabin 1997 CAN; Ladegaard 1999 DEN; Kotch 2003
USA; Talaat 2008 EGY; Pickering 2013 KEN; Zomer 2015 NED), a 33%
reduction (IRR0.67,95% CI 0.56 to 0.80; 8 trials, 48,741 participants;
Analysis 1.3).

Secondary outcomes
1.2. Behavioural changes

Four trials reported measures of behavioural change (Kotch 1989
USA; Roberts 1996 AUS; Pickering 2013 KEN; Zomer 2015 NED).
As described in Table 8, Kotch 1989 USA reported that hand-
washing behaviour based on 'event sampling scores' improved in
the intervention classrooms compared with control classrooms.
Roberts 1996 AUS reported that the intervention improved
compliance with infection-control procedures from 53% at baseline
to more than 80% at end-line. Pickering 2013 KEN reported
a statistically significant rate of hand washing with soap at
intervention schools: 37% against 2% for the control for all toilet
events (prevalence ratio 17.2, 95% Cl 4.4 to 67.5), while the
mean proportion (intervention 0.70, control 0.01) of students hand
washing with soap before lunch events was equally significantly
different between schools (prevalence ratio 143.0, 95% Cl 38.9
to 525.6) (data not pooled; 3 trials, 1845 participants; Table 8).
Zomer 2015 NED reported a significant increase in hand-hygiene
compliance for caregivers in intervention DCCs than in control
groups, but this did not seem to have any effect on the incidence of
diarrhoea episodes. Kotch 1989 USA; Roberts 1996 AUS; Pickering
2013 KEN also reported changes in knowledge, attitude, and beliefs
about hand washing (Table 8).

1.3. Diarrhoea-related deaths, all-cause under-five mortality

None of theincluded trials reported diarrhoea-related deaths or all-
cause under-five mortality.

1.4 Cost effectiveness

None of the included trials reported cost-effectiveness data.
However, Kotch 2003 USA reported that the cost of purchasing and
installing one unit of the hand-washing and diapering equipment
was high, at USD 10,385 (USD 7500 for the equipment and the rest
for installation) per classroom.

2. Community-based trials
Primary outcomes
2.1. Incidence of diarrhoea

Overall, community-based hand-washing promotion reduced the
incidence of diarrhoea by around one-quarter (IRR0.71,95% CI 0.62
to 0.81; 9 trials, 15,950 participants; moderate-certainty evidence;
Analysis 2.1). All the trials were conducted in eight LMICs (six from
Asia, one from South America, and one from Africa) and one low-
income country (LIC) (Ethiopia).

Three trials assessed the effect of intervention on the incidence
rate of different categories of diarrhoea (Han 1985 MMR; Luby
2003a PAK; Luby 2003b PAK). Han 1985 MMR reported on dysentery,
and Luby 2003a PAK and Luby 2003b PAK reported on persistent
diarrhoea. None of the results were statistically significant (Table
6). Some trials reported the results by participant age (Han
1985 MMR; Stanton 1985 BGD; Luby 2003a PAK; Luby 2003b PAK;
Nicholson 2008 IND), with no discernible trend of which age group
intervention had greater diarrhoeal reductions (Table 6). Han 1985
MMR and Stanton 1985 BGD reported greater diarrhoeal reduction
in children under two years of age, while Luby 2003a PAK and
Luby 2003b PAK reported greater reductions in older children. For
Nicholson 2008 IND, the effect for the different age groups (five
yearsold, lessthan five years old, and 6 to 15 years old) were similar.

Five trials promoted hand washing only (Han 1985 MMR; Luby
2003a PAK; Luby 2003b PAK; Langford 2007 NPL; Nicholson 2008
IND), while four trials promoted multiple hygiene interventions
(Stanton 1985 BGD; Haggerty 1988 COD; Hartinger 2011 PER; Hashi
2017 ETH). The reduction in the risk of diarrhoea was greater in
the trials that promoted hand washing only (IRR 0.63, 95% ClI
0.52 to 0.78; 5 trials, 10,888 participants) than in the trials that
promoted multiple hygiene interventions (IRR 0.77, 95% CI 0.65
to 0.90; 4 trials, 5062 participants; Analysis 2.3). This aspect of
hand-hygiene interventions should be interpreted with caution,
as we had too few trials in each category to make a strong
statement. Luby 2006 PAK; Galiani 2016 PER; Kapoor 2016 IND;
Briceno 2017 TZA; Luby 2018 BGD; and Null 2018 KEN also promoted
multiple hygiene interventions, but we did not include them in
the analyses because of the way the data were presented. For
instance, the outcome measure for Luby 2003b PAK was mean
incidence, while Luby 2006 PAK (which was a follow-up to Luby
2003b PAK) reported a different outcome measure of longitudinal
prevalence. It is therefore difficult to make meaningful direct
comparisons. However, Luby 2006 PAK reported that each arm
of their intervention significantly reduced diarrhoea, but that
simultaneously combining hand-washing promotion and water
treatment had no apparent benefits.

Five trials attempted blinding of outcome assessors, with the
benefit of hand washing appearing to be lower than in trials which
did not blind outcome assessors (IRR 0.76, 95% Cl 0.64 to 0.90; 5
trials, 4294 participants) versus (IRR 0.63, 95% Cl 0.48 to 0.83; 4
trials, 11,656 participants; Analysis 2.4).

Seven trials provided soap alongside hand-hygiene promotional
activities, and the effect seemed to be larger in these trials than in
those which did not provide soap (IRR 0.66, 95% Cl 0.58 to 0.75; 7
trials, 12,646 participants) versus (IRR 0.84, 95% Cl 0.67 to 1.05; 2
trials, 3304 participants; Analysis 2.5). With only a small number of
trials, these differences may be due to chance or, even if real, it is
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difficult to discern which components (providing soap or focusing
on hand washing only) are most effective.

2.1.1 Mean longitudinal prevalence of diarrhoea

Six studies reported the mean longitudinal prevalence of diarrhoea.
All of these showed a reduction in the prevalence of diarrhoea
favouring the intervention arm, but not all were statistically
significant (Analysis 2.6). One study did not report sufficient
information about the method of measuring diarrhoea, time
period, or study sample size to extract data for a meta-analysis
(Kapoor 2016 IND). The study results showed a reduction in the
episodes of diarrhoea from 90% to 52% in the intervention group,
and from 88.7% to 83.2% in the control group, as well as a post-
intervention prevalence of diarrhoea 3.9 times higher in the control
group after adjusting for confounding variables. Similarly, Luby
2006 PAK reported a mean prevalence of 4.73 person-weeks with
diarrhoea in the soap and hand-washing promotion arm compared
to 8.62 person-weeks with diarrhoea in the control arm following
the intervention. The other four studies all reported the mean
longitudinal prevalence over a one-week period (Galiani 2016 PER;
Briceno 2017 TZA; Luby 2018 BGD; Null 2018 KEN). Overall, the
meta-analysis showed a reduction in the prevalence of diarrhoea of
over four percentage points (4.60% reduction, 95% CI 1.19 to 8.02;
4 studies, 14,577 participants; Analysis 2.2).

Secondary outcomes
2.2. Behavioural changes

Stanton 1985 BGD adjusted for clustering and reported that the
intervention group exhibited a greater increase in hygiene practices
(IRR 1.48, 95% CI 1.01 to 2.21), although this increase is of
borderline statistical significance (P = 0.056; Table 9). Langford
2007 NPL reports that at the end of the intervention, hand
washing after cleaning the baby's bottom or before cooking,
eating, or feeding the baby had increased in mothers from the
intervention areas (McNemar's test, P < 0.01 for all four junctures),
while hand-washing practices remained unchanged in the control
areas. Nicholson 2008 IND measured hand-washing behaviour
between trial groups indirectly by assessing soap consumption
(soap wrapper collection) and reported median soap consumption
per household per week of 235 g for intervention households
compared with 45 g for the controls. Kapoor 2016 IND reported
improvements in the hand-washing practices of mothers in the
intervention group. (Data not pooled; 4 trials, 3591 participants;
trials reporting mean longitudinal prevalence Galiani 2016 PER and
Briceno 2017 TZA are not included; Table 9).

2.3. Diarrhoea-related deaths and all-cause under-five mortality

Two trials assessed all-cause mortality as tertiary outcomes in their
trials (Luby 2018 BGD; Null 2018 KEN). All-cause mortality was
higher in the intervention arm - hand-washing only (5.3%) than
in the active control arm (3.9%). All-cause mortality was lower in
the combined water sanitation, hand-washing, and nutrition group
(2.8%) than in the control arm.

Luby 2018 BGD showed no difference in all-cause mortality
between the hand-washing arm and the control arm, respectively
(4.5% vs 4.7%). All-cause mortality was lower in the combined
nutrition, water, sanitation, and hygiene arm than the control arm
(2.9% versus 4.7%).

None of the included trials reported diarrhoea-related deaths.

2.4 Cost effectiveness

None of the included trials reported cost-effectiveness data.

3. Hospital-based trial (high-risk group)
3.1. Episodes of diarrhoea

In Huang 2007 USA, the intensive hand-washing intervention
reduced the mean number of episodes of diarrhoea over the one-
year trial period (2.92 in control group, 1.24 in intervention group; a
reduction of 1.68 episodes, 95% Cl -1.93 to —1.43; 148 participants;
moderate-certainty evidence; Analysis 3.1).

3.2. Behavioural changes

At the beginning of the trial, there was no difference in daily hand-
washing frequency between intervention and control groups (3.4 +
1.1in control group; 3.3+0.98 in intervention group; Table 4), but at
the end of the trial the intervention group reported hand washing
seven times a day compared with four times daily in the control
group (P <0.05; moderate-certainty evidence).

DISCUSSION

In the original review (Ejemot-Nwadiaro 2008), 14 trials met the
inclusion criteria. Eight other trials were included in the first
review update (Ejemot-Nwadiaro 2015). We have included seven
additional trials in this review update, making a total of 29 included
trials. Luby 2006 PAK was a follow-up trial to Luby 2003b PAK.
This trial involved no primary interventions, but assessed the
sustainability of the Luby 2003b PAK hand-hygiene interventions in
preventing diarrhoea. The other trials had primary interventions.

Summary of main results

Hand-washing promotion at child day-care facilities or schools
prevents around one-third of diarrhoea episodes in high-income
countries (high-certainty evidence; Summary of findings 1). It
may prevent a similar proportion in LMICs, but only two trials
(from urban Egypt and Kenya) have evaluated this (low-certainty
evidence).

Hand-washing promotion among communities in LMICs probably
prevents around one-quarter of diarrhoea episodes (moderate-
certainty evidence; Summary of findings 2). However, six of these
eight trials were from Asian settings, with one trial from South
America and two trials (one of them (Ethiopia) a LIC) from sub-
Saharan Africa. In seven trials, soap was provided free alongside
education and behavioural-change interventions. The overall effect
size was larger in the trials that provided soap (34%) than in the
two trials that did not provide soap (16%). The influence of this
on the intervention effect estimate is not well understood. This
underscores the need for data on the long-term sustainability of
hand-washing promotion to inform research design and policy
decisions, especially for LMICs, which tend to have a higher burden
of diarrhoea but lack the resources to address it (Ejemot-Nwadiaro
2015; Luby 2018 BGD).

The effect of hand-washing promotion in a hospital-based setting
among a high-risk population had a significant reduction in
mean episodes of diarrhoea that favoured the intervention group
(moderate-certainty evidence; Summary of findings 3). This is from
only one trial.
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The effect of the intervention on the hand hygiene-related
behavioural outcome in all settings showed an increase in
the proportion of hand-washing or hand-hygiene compliance at
essential junctures (before eating and cooking and after visiting the
toilet or cleaning the baby's bottom), favouring the intervention
groups (unpooled data, reflecting a range of low- to high-certainty
evidence; Summary of findings 1; Summary of findings 2; Summary
of findings 3). The effectiveness of each type of hand-washing
promotion or a combination of different types was not assessed
and is therefore unknown. We found no trials evaluating or
reporting the effects of hand-washing interventions on diarrhoea-
related deaths or cost effectiveness. The effect of hand-washing
interventions on all-cause under-five mortality in community-
based trials in LMICs is unclear. One trial reported no difference
between the intervention and control arm, while the other reported
a higher all-cause mortality in the intervention arm. In both trials,
the cumulative incidence was lower in the combined nutrition,
water, sanitation, and hygiene arm than control arm. The results
suggest that there may be other modifiers of all-cause mortality
than hand-washing interventions alone.

Overall completeness and applicability of evidence

We believe we identified all RCTs that met our inclusion criteria. We
further categorized the included trials into three distinct settings:
child DCCs or schools, community, and hospital. Although there
were only a few trials included in each category, evidence favours
hand-washing interventions in preventing diarrhoea in all the
settings. This suggests that the intervention exhibits population-
wide health gains. However, most included trials in the institution
category were from childcare settings in high-income countries.
We are therefore not confident that this finding can be applied to
schools in LMIC settings or alternative institutions. Also, only one
hospital-based trial met the inclusion criteria, so evidence from this
setting was limited.

Ninety-five per cent of the participants for whom the primary
outcome was measured were below five years of age. Talaat 2008
EGY measured the primary outcome in participants with a mean age
of eight years but did not stratify the results by age. Nicholson 2008
IND measured the primary outcome in participants of various ages
(target children five years of age, children below five years of age,
children between 6 and 15 years of age, and adults) and stratified
results by these independent subgroups and reported effect sizes,
with no significant trend observed. Although children under five
years of age are most at risk of diarrhoeal infection, understanding
the effect of this intervention in participants above five years of age
and in adults would provide better comparative evidence.

All included trials were relatively small and had short follow-up
durations, including intensive monitoring, and they demonstrated
significant reductions in the risk of diarrhoea after hand-hygiene
intervention. However, in one relatively large trial (Bowen 2004
CHN), and in three with longer follow-up (Luby 2006 PAK; Luby
2018 BGD; Null 2018 KEN), there were no apparent benefits, as
no significant differences between the incidence or longitudinal
prevalence of diarrhoea were found. We are therefore unclear if the
reductions in incidence of diarrhoea would be maintained if these
trials had been larger and conducted over a longer period.

The effect size was lower in child DCCs and school-based trials
that attempted blinding outcome assessors than in trials that did
not (26% versus 33% reduction in the incidence of diarrhoea,

respectively). The same trend was observed for community-based
trials, with a 24% reduction for five trials that attempted blinding
of outcome assessors and a 37% reduction for four trials that did
not attempt blinding. This suggests a possible introduction of bias
in trials that did not attempt blinding. However, there were too few
trials in each category to draw strong conclusions.

Community-based trials that focused only on hand-washing
interventions showed a greater effect size than those that involved
multiple hygiene interventions (37% versus 23%), whereas in child
DCC and school-based trials there was no detectable difference
in effect size. Although there were few trials in both settings to
suggest direction in intervention designs, Luby 2018 BGD opined
that a single intervention may provide greater health benefits
than multiple interventions that are likely to reach fewer people.
However, a lack of evidence on which to make design decisions or
support this assertion remains a challenge, particularly in light of
scarce and competing health resources.

Quality of the evidence

We assessed the certainty of the evidence using the GRADE
approach (GRADEpro 2014). In general, the evidence that hand
washing promotion reduces the incidence of diarrhoea in both child
DCCs in high-income countries and community settings in LMICs
is considered high-certainty (Summary of findings 1; Summary of
findings 2). Most trials were at high or unclear risk of detection
or reporting bias because there was no description of outcome
assessors blinding. However, this made a negligible difference to
our findings, as restriction of the analysis to just the blinded trials
found a slightly smaller but statistically significant effect size. In
addition, the trials' results showed a lot of statistical heterogeneity.
However, these inconsistencies did not affect the certainty of
evidencein these settings, since all trials favoured the intervention,
albeit with varying effect sizes. We are therefore confident in the
estimate of effect, and further research is very unlikely to change
our confidence in the estimate.

For the trials conducted in LMIC schools, we considered the
certainty of evidence to be low due to indirectness, as this
limits our confidence in the effect estimate. Talaat 2008 EGY
and Pickering 2013 KEN were conducted under experimentally-
controlled conditions. Although they showed benéefits in favour of
the intervention groups, we are unsure if these benefits would be
maintained if trials were longer, with minimal provision of hand-
washing materials and less intense follow-up.

Certainty of evidence from unpooled data for the behavioural
outcomes ranged from low to high in all settings. These should
be interpreted with caution, as there were too few trials in
each setting and the methods of assessment were too varied
to make strong statements. The benefit of adopting an explicit
behavioural change model is still unclear; this may influence the
maintenance and sustainability of hand-hygiene behaviour, as
Whitby 2007 has opined that the strongest determinant of hand-
washing behaviour may be its habituation.The certainty of evidence
about the other outcomes (diarrhoea-related deaths, all-cause
under-five mortality, and cost effectiveness) were not determined
due to a paucity of included trials providing data on which to
make such judgements. Further research is therefore necessary to
provide a basis for assessment of evidence for these factors critical
to hand-washing interventions in preventing diarrhoea.
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Potential biases in the review process

We did not identify any potential biases in the review process. We
only included peer-reviewed and published randomized controlled
trials in this review. We also included a trial published in Danish
(Ladegaard 1999 DEN). We also searched grey literature and
clinical trials registers to identify eligible ongoing trials. One of the
settings (hospital-based) had only one trial (Huang 2007 USA) and
small number of participants - 148. This limits our interpretation of
the effect of the intervention in this setting.

Agreements and disagreements with other studies or
reviews

The magnitude of the intervention effect (= 30%) in both child
DCCs or schools and community settings that we observed in this
review did not differ significantly from that of the original review
(Ejemot-Nwadiaro 2008), or the first update (Ejemot-Nwadiaro
2015). The effect size, however, remains lower in magnitude than
previous reviews of hand-washing interventions, which was 47%
(Curtis 2003), and about 44% in the reviews of Fewtrell 2004
and Fewtrell 2005. These differences may be attributable to the
choice of effect measure, mixed trial designs, and a single setting.
Curtis 2003 used odds ratios, which are known to inflate effects
sizes for conditions such as diarrhoea with common event rates
in the analyses. In our review, we reported only rate ratios,
which Guevara 2004 opines improves clinical interpretation of
pooled effect estimates. Fewtrell 2005 presented evidence of
publication bias, while Curtis 2003 included case-control and cross-
sectional trials as well as prospective interventions. Both reviews
considered only hand-hygiene interventions conducted in LMICs.
In our review, we included only RCTs and mixed settings (child
DCC- or school-, community-, and hospital-based trials conducted
in both developing and developed countries). However, they are
all in agreement that hand-hygiene interventions are effective for
reducing diarrhoeal diseases.

AUTHORS' CONCLUSIONS

Implications for practice

Hand-washing promotion leads to a reduction in diarrhoea
episodes by about 30%, both in child DCCsin high-income countries
and among communities in LMICs.

We have little evidence about the sustainability of changes in hand-
washing behaviour or how best to promote this over a longer
period.

Implications for research

The findings of this Cochrane Review show that further research to
determine the efficacy of hand-washing intervention in preventing
diarrhoea will be unnecessary in child DCCs in high-income
countries and in communities in LMICs, although only one of these
trials was conducted in Africa. Most of the included studies were of
short duration and follow-up. They could therefore be described as
high intensity, since trial participants were contacted at least twice
weekly during the intervention. There is a need to assess the effect
of the intervention in trials of longer duration and follow-up, and
to ascertain the sustainability of hand-washing behaviours. This
presents an evidence gap and rationale for further research to guide
practice and policy directions. This becomes all the more critical in
areas of limited competing resources, particularly in LMICs.

More trials conducted in child DCCs or schools in LMICs are needed
to enhance our ability to generalize the intervention effects. The
need to conduct research with longer follow-ups that uses a
structured method of assessing the primary outcome is pertinent,
since it has been observed that an arbitrary use of methods may
have a significant effect on the precision of estimates (Morgado
2017). Outcome assessors should be blinded to reduce the bias in
estimates of effect size. Evidence of the effects of hand washing
interventions on diarrhoea incidence in hospital-based settings is
still limited, as we found only one trial that met the inclusion
criteria. Further research in this area is therefore warranted.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

Ban 2015 CHN

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: 84% included
Length of follow-up: 12 months

Cluster-adjustment method: not adjusted

Participants Number: 2 kindergartens, with 465 children (intervention: 221 children from 5 classes; control: 244 chil-
dren from 6 classes)

Inclusion criteria: not stated
Exclusion criteria: not stated

Age: <5years

Interventions Intervention (see Table 1 for detailed description):

« Hygiene education (parents or guardian and teachers were instructed in person on proper hand-hy-
giene techniques and how to use the antibacterial products they had received

» Unscheduled parents’ meetings, quarterly home visits, phone interviews, and monthly cell phone
messages

Control:

« Nointervention

Outcomes Illness symptoms for
 diarrhoea
Not used in this review:

» Fever

« Cough and expectoration

« Runny nose and nasal congestion
« Abdominal pain

« Compliance with the intervention

Notes Location: Xianto city, Hubei province, China

Duration: October 2010 to September 2011

Risk of bias
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Ban 2015 CHN (continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "We did not adopt the use of individual randomized design. Random-

tion (selection bias) ization was based on the kindergarten, 221 children from one kindergarten as
the intervention group, and 245 children from the other kindergarten as the
control group."

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants High risk Quote: "Neither the participants nor the investigators were blinded. Howev-

and personnel (perfor- er, keeping these limitations in mind, we attempted to reduce ascertainment

mance bias) bias through the use of Daily Record Calendars for both the homes and kinder-

All outcomes gartens while maintaining close contact with the parents, or guardians, and
teachers from both groups."

Blinding of outcome as- High risk Quote: "Neither the participants nor the investigators were blinded. Howev-

sessment (detection bias) er, keeping these limitations in mind we attempted to reduce ascertainment

All outcomes bias through the use of Daily Record Calendars for both the homes and kinder-
gartens while maintaining close contact with the parents, or guardians, and
teachers from both groups."

Incomplete outcome data  High risk Attrition more than 10%. 466 enrolled, 72 not analysed (16% attrition)

(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed

Bartlett 1984 USA
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear

Length of follow-up: 12 months

Cluster-adjustment method: not adjusted

Participants

Number: 26 day-care centres, with 374 children (196 intervention and 178 control)
Inclusion criteria: not stated
Exclusion criteria: not stated

Age: <3 years

Interventions

Intervention (see Table 1 for detailed description):

« Large group meetings (directors and caregivers)
« Provision of posters and handouts depicting the procedures taught

Control:
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Bartlett 1984 USA (Continued)

« Visited to review surveillance procedures, but no instruction in disease prevention or management

provided.
Outcomes Diarrhoea rates
Notes Location: Maricopa County, Arizona, USA

Duration: October 1981 to September 1984

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "22 day care centres were randomly selected from the 108 day care

tion (selection bias) centres in Maricopa county licensed to care for infants and toddlers. The 22 tri-
al day care centres were divided into three strata, based on surveillance rates
of infant-toddler diarrhoea in the preceding 12 months. Half of the centres in
each stratum were then randomly assigned to intervention groups."

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Student nurses were blinded in regard to intervention or control status of the
sessment (detection bias) day-care centres
All outcomes

Incomplete outcome data  Unclear risk Unclear
(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed

Bartlett 1984 USA

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 12 months
Cluster-adjustment method: not adjusted

Participants Number: 26 day-care centres, with 374 children (196 intervention and 178 control)
Inclusion criteria: not stated
Exclusion criteria: not stated
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Bartlett 1984 USA (Continued)

Age: <3 years

Interventions Intervention (see Table 1 for detailed description):

« Large group meetings (directors and caregivers)
« Provision of posters and handouts depicting the procedures taught

Control:

« Visited to review surveillance procedures, but no instruction in disease prevention or management

provided.
Outcomes Diarrhoea rates
Notes Location: Maricopa County, Arizona, USA

Duration: October 1981 to September 1984

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Quote: "22 day care centres were randomly selected from the 108 day care

tion (selection bias) centres in Maricopa county licensed to care for infants and toddlers. The 22 tri-
al day care centres were divided into three strata, based on surveillance rates
of infant-toddler diarrhoea in the preceding 12 months. Half of the centres in
each stratum were then randomly assigned to intervention groups."

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Student nurses were blinded in regard to intervention or control status of the
sessment (detection bias) day-care centres
All outcomes

Incomplete outcome data  Unclear risk Unclear
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Black 1977 USA

Study characteristics
Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months
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Black 1977 USA (continued)

Cluster-adjustment method: not adjusted

Participants

Number: 4 day-care centres, with 116 children
Inclusion criteria: not stated
Exclusion criteria: not stated

Age: <3 years

Interventions

Intervention (see Table 1 for detailed description):

« Large-group education
Control:

« Nointervention

Outcomes  Diarrhoea rates
Not used in this review:
« Estimate of load of diarrhoea causative agent
Notes Location: suburban Atlanta, Georgia, USA
Duration: June 1976 to April 1977
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not described

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Unclear

Selective reporting (re-
porting bias)

Low risk None observed

Other bias

Low risk None observed
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Black 1977 USA

Study characteristics

Methods

Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months

Cluster-adjustment method: not adjusted

Participants

Number: 4 day-care centres, with 116 children
Inclusion criteria: not stated
Exclusion criteria: not stated

Age: <3 years

Interventions

Intervention (see Table 1 for detailed description):

 Large-group education
Control:

« Nointervention

Outcomes » Diarrhoea rates
Not used in this review:
« Estimate of load of diarrhoea causative agent
Notes Location: suburban Atlanta, Georgia, USA
Duration: June 1976 to April 1977
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Unclear

(attrition bias)
All outcomes
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Black 1977 USA (continued)

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed
Bowen 2004 CHN

Study characteristics

Methods Cluster-RCT

Inclusion of all participants in the analysis: 93% (3962/4256) agreed to participate
Length of follow-up: 2003/2004 school year

Cluster-adjustment method: adjusted

Participants

Number: 87 schools (57 intervention; 30 control); with 3962 children (2670 intervention; 1292 control)

Inclusion criteria: public primary schools; at least 20 students in first-grade year in 2003 to 2004; no
overnight boarders; at least 1 running water tap for every 30 first grade students

Exclusion criteria: no compulsory hand washing or provision of hand-cleaning products before school
lunch; no commercial hand-washing promotion programmes at school during previous 5 years

Interventions

Intervention (see Table 1 for detailed description):

« Expanded programme: as standard programme plus continuous supply of Safeguard soap for school
sinks; 1 student from each class was recruited to assist peers with hand-washing techniques and
reminded them of key hand-washing opportunities; teachers were asked to encourage this student
weekly but were not instructed to enforce hand-washing behaviour

« Standard programme: Proctor and Gamble's Safeguard promotion programme delivered in Chinese
schools since 1999; teachers deliver programme to first-grade children during single 40-minute class-
room session; also single 2-hour training session for each first-grade teacher delivered by Proctor and
Gamble staff; teacher's pack contains guidebook outlining hand washing, basic information on in-
fectious disease transmission, 5 posters describing hand-washing procedure, videotape, and 5 wall
charts for classroom hygiene competition; student take-home pack includes hygiene board game,
parent booklet on hand washing, and 50 g bar Safeguard soap

Control:

« All 3 groups received government hygiene educational programme consisting of a brief statement
manual about hand washing after using toilet and before eating

Outcomes « Diarrhoea rates
Not used in this review:
« School absences
« Rates of other common illnesses
Notes Location: 3 counties in Fujian province, Southeast China
Risk of bias
Bias Authors' judgement Support for judgement
Hand-washing promotion for preventing diarrhoea (Review) 38
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Bowen 2004 CHN (continued)

Random sequence genera-  Low risk Adequate
tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 3962 (93%) first grade students from the 4256 first graders attending the en-
(attrition bias) rolled schools agreed to participate and were included in the analysis
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed
Bowen 2004 CHN

Study characteristics

Methods Cluster-RCT

Inclusion of all participants in the analysis: 93% (3962/4256) agreed to participate
Length of follow-up: 2003/2004 school year

Cluster-adjustment method: adjusted

Participants Number: 87 schools (57 intervention; 30 control); with 3962 children (2670 intervention; 1292 control)

Inclusion criteria: public primary schools; at least 20 students in first-grade year in 2003 to 2004; no
overnight boarders; at least 1 running water tap for every 30 first grade students

Exclusion criteria: no compulsory hand washing or provision of hand-cleaning products before school
lunch; no commercial hand-washing promotion programmes at school during previous 5 years

Interventions Intervention (see Table 1 for detailed description):

« Expanded programme: as standard programme plus continuous supply of Safeguard soap for school
sinks; 1 student from each class was recruited to assist peers with hand-washing techniques and
reminded them of key hand-washing opportunities; teachers were asked to encourage this student
weekly but were not instructed to enforce hand-washing behaviour

« Standard programme: Proctor and Gamble's Safeguard promotion programme delivered in Chinese
schools since 1999; teachers deliver programme to first-grade children during single 40-minute class-
room session,; also single 2-hour training session for each first-grade teacher delivered by Proctor and
Gamble staff; teacher's pack contains guidebook outlining hand washing, basic information on in-
fectious disease transmission, 5 posters describing hand-washing procedure, videotape, and 5 wall
charts for classroom hygiene competition; student take-home pack includes hygiene board game,
parent booklet on hand washing, and 50 g bar Safeguard soap

Hand-washing promotion for preventing diarrhoea (Review) 39

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Bowen 2004 CHN (continued)

Control:

 All 3 groups received government hygiene educational programme consisting of a brief statement
manual about hand washing after using toilet and before eating

Outcomes « Diarrhoea rates
Not used in this review:

« School absences
« Rates of other common illnesses

Notes Location: 3 counties in Fujian province, Southeast China
Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Adequate

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data ~ Low risk 3962 (93%) first grade students from the 4256 first graders attending the en-
(attrition bias) rolled schools agreed to participate and were included in the analysis
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Briceno 2017 TZA

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 1 year and 3 months
Cluster-adjustment method: adjusted

Participants Number: 10 districts with 181 wards (44 wards with 88 villages and 1433 children <5 years assigned to
sanitation only treatment, 45 wards with 90 villages and 1452 children <5 years assigned to hand wash-
ing only treatment, 46 wards with 92 villages and 1431 children <5 years assigned to combined treat-
ment, 46 wards with 92 villages and 1481 children <5 years assigned to control)
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Briceno 2017 TZA (Continued)

Inclusion criteria: largest rural wards

Exclusion criteria: not described

Age: children<5

Interventions

Intervention (see Table 2 for detailed description):

Intensive social marketing including

Hand-washing promotion events with women on market days, during prenatal clinic visits, and at
village meetings

Distribution of promotional materials

Face-to-face interactions

Teaching/helping households build 'tippy' taps

Travelling road shows

Mass media radio campaigns

Control:

No intervention

Outcomes

Diarrhoea

Caregiver hand-washing practices
*  After faecal contact: after defaecating, after toileting, after cleaning child post-toileting

* Before handling food: before cutting or preparing food, eating, serving food, or breastfeeding
Hand-washing knowledge index

Not used in this review:

Access to an improved latrine
Open defaecation

Safe disposal of child faeces
Open defaecation-free villages
Child cleanliness

Caregiver hand cleanliness
Anaemia

Malnutrition

Notes

Location: rural Tanzania

Duration: February 2009 to May 2012 (3 years and 3 months)

Data were collected via surveys, with 10 households randomly selected from each village

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote: "The ward-level randomization was stratified by district and popula-

tion size using Stata."

Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk Quote: "It was not possible to blind participants, although they were never

and personnel (perfor-
mance bias)

told explicitly about the link between the survey and interventions, and any
questions on program exposure were included only at the end of the survey."
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Briceno 2017 TZA (Continued)
All outcomes

Blinding of outcome as- Low risk Quote: "To mitigate enumerator bias, survey firms were never provided infor-

sessment (detection bias) mation on treatment status of participating wards."

All outcomes

Incomplete outcome data  Unclear risk Data were collected by surveys from 10 randomly-selected households in each

(attrition bias) village

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "These districts were purposively targeted because of operational fea-
sibility for program implementation, taking into account the existence of on-
going MoW and MoHSW projects."

Comment: Purposively selecting districts with ongoing related projects may
make it difficult to isolate the effects of the intervention. Possible ‘contamina-
tion’
Briceno 2017 TZA
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 1 year and 3 months

Cluster-adjustment method: adjusted

Participants

Number: 10 districts with 181 wards (44 wards with 88 villages and 1433 children <5 years assigned to
sanitation only treatment, 45 wards with 90 villages and 1452 children <5 years assigned to hand wash-
ing only treatment, 46 wards with 92 villages and 1431 children <5 years assigned to combined treat-
ment, 46 wards with 92 villages and 1481 children <5 years assigned to control)

Inclusion criteria: largest rural wards
Exclusion criteria: not described

Age: children <5

Interventions

Intervention (see Table 2 for detailed description):
Intensive social marketing including

« Hand-washing promotion events with women on market days, during prenatal clinic visits, and at
village meetings

« Distribution of promotional materials

« Face-to-face interactions

« Teaching/helping households build 'tippy' taps
» Travelling road shows

+ Mass media radio campaigns

Control:
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Briceno 2017 TZA (Continued)

No intervention

Outcomes « Diarrhoea
« Caregiver hand-washing practices
*  After faecal contact: after defaecating, after toileting, after cleaning child post-toileting
* Before handling food: before cutting or preparing food, eating, serving food, or breastfeeding
+ Hand-washing knowledge index
Not used in this review:
« Access to an improved latrine
« Open defaecation
« Safe disposal of child faeces
« Open defaecation-free villages
« Child cleanliness
« Caregiver hand cleanliness
« Anaemia
« Malnutrition
Notes Location: rural Tanzania
Duration: February 2009 to May 2012 (3 years and 3 months)
Data were collected via surveys, with 10 households randomly selected from each village

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "The ward-level randomization was stratified by district and popula-

tion (selection bias) tion size using Stata."

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Low risk Quote: "It was not possible to blind participants, although they were never

and personnel (perfor- told explicitly about the link between the survey and interventions, and any

mance bias) questions on program exposure were included only at the end of the survey."

All outcomes

Blinding of outcome as- Low risk Quote: "To mitigate enumerator bias, survey firms were never provided infor-

sessment (detection bias) mation on treatment status of participating wards."

All outcomes

Incomplete outcome data  Unclear risk Data were collected by surveys from 10 randomly-selected households in each

(attrition bias) village

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "These districts were purposively targeted because of operational fea-
sibility for program implementation, taking into account the existence of on-
going MoW and MoHSW projects."

Comment: Purposively selecting districts with ongoing related projects may
make it difficult to isolate the effects of the intervention. Possible ‘contamina-
tion’
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Butz 1990 USA

Study characteristics

Methods

Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 12 months

Cluster-adjustment method: not adjusted

Participants

Number: 24 family day-care centres, with 108 children (58 intervention, 50 control)

Inclusion criteria: not stated
Exclusion criteria: unclear

Age: 1 month to 7 years

Interventions

Intervention (see Table 1 for detailed description):

« Large-group training (in-home instruction to day-care providers)

Control:

« Nointervention

Outcomes Incidence of infectious disease symptoms (diarrhoea)
Notes Location: Baltimore, Maryland, USA
Duration: 12 months
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk 28 children (114 children were enrolled from the FDCHs but actual number of

(attrition bias)
All outcomes

children used in the analysis is 86).

Selective reporting (re-
porting bias)

Unclear risk Did not measure the relative contribution of each component of intervention,
but "to reduce reporting bias, all day care providers were aware that the inter-
vention program was being tested in certain homes"

Hand-washing promotion for preventing diarrhoea (Review)
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Butz 1990 USA (Continued)

Other bias Low risk None observed
Butz 1990 USA

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 12 months

Cluster-adjustment method: not adjusted

Participants Number: 24 family day-care centres, with 108 children (58 intervention, 50 control)
Inclusion criteria: not stated
Exclusion criteria: unclear

Age: 1 month to 7 years

Interventions Intervention (see Table 1 for detailed description):
« Large-group training (in-home instruction to day-care providers)
Control:

« Nointervention

Outcomes Incidence of infectious disease symptoms (diarrhoea)

Notes Location: Baltimore, Maryland, USA

Duration: 12 months

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 28 children (114 children were enrolled from the FDCHs but actual number of
(attrition bias) children used in the analysis is 86).
All outcomes
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Butz 1990 USA (Continued)

Selective reporting (re-
porting bias)

Unclear risk Did not measure the relative contribution of each component of intervention,

but "to reduce reporting bias, all day care providers were aware that the inter-

vention program was being tested in certain homes"

Other bias Low risk None observed
Carabin 1997 CAN

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months

Cluster-adjustment method: adjusted

Participants

Number: 52 day-care centres, with 1729 children

Inclusion criteria: presence of at least 1 sandbox and 1 play area; at least 12 available toddler places

Exclusion criteria: not stated

Age: 18 months to 3 years

Interventions

Intervention (see Table 1 for detailed description):

« Large-group hygiene training (educators)
+ Handouts

Control:

« Nointervention

Outcomes Diarrhoea rates
Notes Location: Quebec, Canada
Duration: September 1996 to November 1997
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk
tion (selection bias)

Computer-generated block randomized

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
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Carabin 1997 CAN (continued)
All outcomes

Incomplete outcome data  Low risk 43 children lost to follow-up (5 day-care centres excluded from the analysis)
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed

Carabin 1997 CAN

Study characteristics
Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months
Cluster-adjustment method: adjusted
Participants Number: 52 day-care centres, with 1729 children
Inclusion criteria: presence of at least 1 sandbox and 1 play area; at least 12 available toddler places
Exclusion criteria: not stated
Age: 18 months to 3 years
Interventions Intervention (see Table 1 for detailed description):
« Large-group hygiene training (educators)
« Handouts
Control:
« Nointervention
Outcomes Diarrhoea rates
Notes Location: Quebec, Canada
Duration: September 1996 to November 1997
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Computer-generated block randomized

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)
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Carabin 1997 CAN (continued)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 43 children lost to follow-up (5 day-care centres excluded from the analysis)
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Galiani 2016 PER

Study characteristics
Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 3 years
Cluster-adjustment method: adjusted
Participants Number: 85 districts (intervention: 44; control: 41), 3756 households included in the baseline and end-
line survey
Inclusion criteria: families that had at least 1 child under 2 years of age
Exclusion criteria: not stated
Age: children under 5 years
Interventions Intervention (see Table 2 for detailed description):
« A mass media plus a direct consumer contact campaign;
« Training of trainers for community-based agents of change, such as teachers, medical professionals,
and community leaders
 Capacity building and providing educational hand-washing sessions for mothers, caregivers, and chil-
dren
« Hand-washing curricula in selected primary schools
Control:
« Nointervention.
Outcomes » Exposure to hand-washing promotion
« Effects on hand-washing determinants (hand-washing knowledge and beliefs and access to and
placement of soap and water)
« Hand-washing behavior (self-reported and observed hand washing and hand cleanliness)
« Environmental contamination (bacterial prevalence in drinking water)
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Galiani 2016 PER (continued)

+ Child health (prevalence of diarrhoea, ALRI, anaemia, parasites in stools, nutrition, and anthropomet-
ric measurements)

Notes Location: Peru

Duration: 2008 - 2011

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk From these provinces, 85 districts (with between 1500 and 100,000 inhabi-

tion (selection bias) tants) were randomly selected, with 44 randomly assigned to receive the dis-
trict-level community treatment and the other 41 randomly assigned to serve
as the control group

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Quote: "Our surveys record an overall attrition rate of 20% after 3 years." "To

(attrition bias) make up for the loss in sample size due to attrition, we included 688 new

All outcomes households in the follow-up survey to replace households that had dropped
out."

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed

Galiani 2016 PER

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 3 years

Cluster-adjustment method: adjusted

Participants Number: 85 districts (intervention: 44; control: 41), 3756 households included in the baseline and end-
line survey

Inclusion criteria: families that had at least 1 child under 2 years of age
Exclusion criteria: not stated

Age: children under 5 years
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Galiani 2016 PER (continued)

Interventions

Intervention (see Table 2 for detailed description):

A mass media plus a direct consumer contact campaign;

Training of trainers for community-based agents of change, such as teachers, medical professionals,
and community leaders

Capacity building and providing educational hand-washing sessions for mothers, caregivers, and chil-
dren

Hand-washing curricula in selected primary schools

Control:

No intervention.

Outcomes + Exposure to hand-washing promotion
« Effects on hand-washing determinants (hand-washing knowledge and beliefs and access to and
placement of soap and water)
« Hand-washing behavior (self-reported and observed hand washing and hand cleanliness)
« Environmental contamination (bacterial prevalence in drinking water)
« Child health (prevalence of diarrhoea, ALRI, anaemia, parasites in stools, nutrition, and anthropomet-
ric measurements)
Notes Location: Peru
Duration: 2008 - 2011
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk From these provinces, 85 districts (with between 1500 and 100,000 inhabi-
tion (selection bias) tants) were randomly selected, with 44 randomly assigned to receive the dis-
trict-level community treatment and the other 41 randomly assigned to serve
as the control group
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk Quote: "Our surveys record an overall attrition rate of 20% after 3 years." "To
(attrition bias) make up for the loss in sample size due to attrition, we included 688 new
All outcomes households in the follow-up survey to replace households that had dropped
out."
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
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Haggerty 1988 COD

Study characteristics

Methods

Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months

Cluster-adjustment method: adjusted and unadjusted results given

Participants

Number: 18 sites (intervention: 9; control: 9), with 1954 children (intervention: 977; control: 977)

Inclusion criteria: not stated

Exclusion criteria: not stated

Age: 3 months to 35 months

Interventions

Intervention (see Table 1 for detailed description):

+ Large-group training
Control:

« Nointervention

Outcomes Diarrhoeal rates

Notes Location: Kikwit, Bandundu Province, Zaire (Democratic Republic of Congo)
Duration: October 1987 to December 1988

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Observers blind to the diarrhoea histories of families

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk 190 children enrolled in the follow-up were excluded from the analysis due to

(attrition bias)
All outcomes

incomplete data; 1954 children were enrolled in the follow-up trial but 1764

were retained for analysis

Selective reporting (re-
porting bias)

Low risk None observed

Hand-washing promotion for preventing diarrhoea (Review)
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Haggerty 1988 COD (continued)

Other bias High risk Reported some baseline differences (control group had diarrhoea episodes of
longer duration than the intervention group)

Haggerty 1988 COD
Study characteristics
Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months
Cluster-adjustment method: adjusted and unadjusted results given
Participants Number: 18 sites (intervention: 9; control: 9), with 1954 children (intervention: 977; control: 977)
Inclusion criteria: not stated
Exclusion criteria: not stated
Age: 3 months to 35 months
Interventions Intervention (see Table 1 for detailed description):
« Large-group training
Control:
« Nointervention
Outcomes Diarrhoeal rates
Notes Location: Kikwit, Bandundu Province, Zaire (Democratic Republic of Congo)
Duration: October 1987 to December 1988
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Observers blind to the diarrhoea histories of families
sessment (detection bias)
All outcomes
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Incomplete outcome data  Low risk 190 children enrolled in the follow-up were excluded from the analysis due to
(attrition bias) incomplete data; 1954 children were enrolled in the follow-up trial but 1764
All outcomes were retained for analysis
Selective reporting (re- Low risk None observed
porting bias)
Other bias High risk Reported some baseline differences (control group had diarrhoea episodes of
longer duration than the intervention group)
Han 1985 MMR
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 4 months

Cluster-adjustment method: not adjusted

Participants

Number: 350 households (intervention: 162 intervention; control: 188) with 494 children (intervention:
236; control: 258)

Inclusion criteria: households with 1 or more children between 6 and 59 months; those in which regular
follow-up was possible; not allergic to soap; gave informed consent

Exclusion criteria: not stated

Age: <5years

Interventions

Intervention (see Table 1 for detailed description):
« Small-group education (households)
Control:

« Nointervention

Outcomes « Incidence of diarrhoea
+ Incidence of dysentery

Notes Location: Nga-Kha ward of Thin-Gun-Kyun township, Rangoon, Burma (now Myanmar)
Duration: June to November 1985

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described

(selection bias)
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Han 1985 MMR (Continued)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "to avoid bias staff were blind to which households were intervention
sessment (detection bias) or otherwise"
All outcomes

Incomplete outcome data Low risk 12 children (7 from intervention, 5 from control households) of the 494 en-
(attrition bias) rolled
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Han 1985 MMR

Study characteristics
Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 4 months
Cluster-adjustment method: not adjusted
Participants Number: 350 households (intervention: 162 intervention; control: 188) with 494 children (intervention:
236; control: 258)
Inclusion criteria: households with 1 or more children between 6 and 59 months; those in which regular
follow-up was possible; not allergic to soap; gave informed consent
Exclusion criteria: not stated
Age: <5years
Interventions Intervention (see Table 1 for detailed description):
+ Small-group education (households)
Control:
« Nointervention
Outcomes  Incidence of diarrhoea
« Incidence of dysentery
Notes Location: Nga-Kha ward of Thin-Gun-Kyun township, Rangoon, Burma (now Myanmar)
Duration: June to November 1985
Risk of bias
Bias Authors' judgement Support for judgement
Hand-washing promotion for preventing diarrhoea (Review) 54
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Han 1985 MMR (Continued)

Random sequence genera-  Unclear risk Not described
tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "to avoid bias staff were blind to which households were intervention
sessment (detection bias) or otherwise"
All outcomes

Incomplete outcome data  Low risk 12 children (7 from intervention, 5 from control households) of the 494 en-
(attrition bias) rolled
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Hartinger 2011 PER

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 12 months

Cluster-adjustment method: unclear

Participants Number: 51 communities, 534 households (intervention: 267; control: 267) with 534 children (interven-
tion: 267; control: 267)

Inclusion criteria:

« atleast 1 child aged 6 to 35 months living in the home

« using wood or solid fuel as main energy source for cooking

« not being connected to public sewage

« tenants planning to stay in their home for the next 12 months

Exclusion criteria:

« the child had any congenital abnormalities or suffered from a chronic debilitating illness

« familiesthathad 2 or more households in different geographical areas with migration within sites that
lasted more than 6 months during the year (mainly for migratory agriculture practices)

Age: 6 to 35 months

Interventions Intervention (see Table 1 for detailed description):

+ Hygiene education with small and large group meetings
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Hartinger 2011 PER (Continued)

« 51 community clusters received integrated home-hygiene intervention package

Control:

» Psychomotor-stimulation package

Outcomes « Diarrhoeal episodes

Not used in this review:

+ Prevalence of cough and fever

« Duration of days spentill

» Average number of days for healthcare seeking

« Child growth outcomes (stunting, wasting and underweight)
Notes Location: San Marcos province, Cajamarca region, Peru

Duration of trial: March 2008 to January 2010 (23 months)
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Randomized "...using covariate-based constrained randomisation as proposed
tion (selection bias) by Moulton (2004)".

Researchers went to extra lengths to ensure integrity of the randomizations.
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk Quote: "As a strategy to reduce non-blinding bias, a child psychomotor devel-
and personnel (perfor- opment intervention was implemented in the control arm as an equivalent to
mance bias) the IHIP in the intervention arm"
All outcomes
Blinding of outcome as- Low risk Quote: "...and data collection was done by an independent team of field work-
sessment (detection bias) ers, which was not part of the initial education and re-enforcement of the in-
All outcomes terventions during the follow-up period".
Comment: We consider this an attempt to blinding outcome assessors
Incomplete outcome data  Low risk Researchers presented a detailed account of the randomization and follow-up
(attrition bias) in a PRISMA flow diagram
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
Hartinger 2011 PER

Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
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Hartinger 2011 PER (Continued)

Length of follow-up: 12 months

Cluster-adjustment method: unclear

Participants

Number: 51 communities, 534 households (intervention: 267; control: 267) with 534 children (interven-
tion: 267; control: 267)

Inclusion criteria:

 atleast1child aged 6 to 35 months living in the home

« using wood or solid fuel as main energy source for cooking

+ not being connected to public sewage

« tenants planning to stay in their home for the next 12 months

Exclusion criteria:

« the child had any congenital abnormalities or suffered from a chronic debilitating illness

« familiesthat had 2 or more households in different geographical areas with migration within sites that
lasted more than 6 months during the year (mainly for migratory agriculture practices)

Age: 6 to 35 months

Interventions

Intervention (see Table 1 for detailed description):

» Hygiene education with small and large group meetings
« 51 community clusters received integrated home-hygiene intervention package

Control:

« Psychomotor-stimulation package

Outcomes « Diarrhoeal episodes

Not used in this review:

« Prevalence of cough and fever

« Duration of days spentill

« Average number of days for healthcare seeking

« Child growth outcomes (stunting, wasting and underweight)
Notes Location: San Marcos province, Cajamarca region, Peru

Duration of trial: March 2008 to January 2010 (23 months)
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomized "...using covariate-based constrained randomisation as proposed
tion (selection bias) by Moulton (2004)".

Researchers went to extra lengths to ensure integrity of the randomizations.
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk Quote: "As a strategy to reduce non-blinding bias, a child psychomotor devel-
and personnel (perfor- opment intervention was implemented in the control arm as an equivalent to
mance bias) the IHIP in the intervention arm"
All outcomes
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Hartinger 2011 PER (Continued)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Quote: "...and data collection was done by an independent team of field work-
ers, which was not part of the initial education and re-enforcement of the in-
terventions during the follow-up period".

Comment: We consider this an attempt to blinding outcome assessors

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Researchers presented a detailed account of the randomization and follow-up
in a PRISMA flow diagram

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed
Hashi 2017 ETH

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: adequate
Length of follow-up: 6 months

Cluster-adjustment method: adjusted

Participants

Number: 24 sub-Kebelles districts with 1224 children (12 sub-Kebelles with 612 children <5 years as-
signed to the intervention group; 12 sub-Kebelles with 612 children <5 years assigned to the control
group)

Inclusion criteria: at least 1 child aged 1 - 59 months living in the home, and not a model health exten-
sion household

Exclusion criteria: see inclusion criteria above

Age: children <5 years

Interventions

Intervention (see Table 2 for detailed description):

« Health education on key water, sanitation and hygiene (WASH) messages

« Demonstration of hand washing with soap (how to wet their hands, lather them completely with soap,
and rub together for 1 min)

« Provision of soap (white bars)

» Primary caretakers of children were instructed to keep their water storage container clean and cov-
ered, to have a latrine and use properly, and to wash their hands and children's hands ideally with
soap after defecation, before meal preparation, and before eating

« Provision of other key messages using megaphone at 1 time in each visit
« Village meetings mass media radio campaigns

Control:

« Nointervention, treatment as usual

Outcomes « Longitudinalincidence of diarrhoea
Not used in this review:
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Hashi 2017 ETH (continued)

« Bacteriological quality of drinking water

Notes Location: rural areas of Jigjiga district of Ethiopian-Somali Regional State (ESRS), Eastern Ethiopia
Duration: February 1, 2009 to July 30, 2015 (4 years and 5 months)
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Quote: "Sub-Kebelles were then randomly selected from the 56 total sub-Ke-
tion (selection bias) belles by using simple randomisation (computer generated numbers)"
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk Quote: "Neither the community (both control and intervention group) nor the
and personnel (perfor- field workers knew the intervention purpose."”
mance bias)
All outcomes
Blinding of outcome as- Low risk Quote: "Neither the community (both control and intervention group) nor the
sessment (detection bias) field workers knew the intervention purpose."”
All outcomes
Incomplete outcome data  Low risk Study accounted for all the participants included in the study and attrition was
(attrition bias) <10%
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
Hashi 2017 ETH
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: adequate
Length of follow-up: 6 months

Cluster-adjustment method: adjusted

Participants

Number: 24 sub-Kebelles districts with 1224 children (12 sub-Kebelles with 612 children <5 years as-
signed to the intervention group; 12 sub-Kebelles with 612 children <5 years assigned to the control

group)

Inclusion criteria: at least 1 child aged 1 - 59 months living in the home, and not a model health exten-
sion household

Exclusion criteria: see inclusion criteria above

Age: children <5 years

Interventions

Intervention (see Table 2 for detailed description):

Hand-washing promotion for preventing diarrhoea (Review)
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Hashi 2017 ETH (continued)

« Health education on key water, sanitation and hygiene (WASH) messages

« Demonstration of hand washing with soap (how to wet their hands, lather them completely with soap,
and rub together for 1 min)

« Provision of soap (white bars)

« Primary caretakers of children were instructed to keep their water storage container clean and cov-
ered, to have a latrine and use properly, and to wash their hands and children's hands ideally with
soap after defecation, before meal preparation, and before eating

« Provision of other key messages using megaphone at 1 time in each visit
« Village meetings mass media radio campaigns

Control:

« Nointervention, treatment as usual

Outcomes + Longitudinal incidence of diarrhoea
Not used in this review:

» Bacteriological quality of drinking water

Notes Location: rural areas of Jigjiga district of Ethiopian-Somali Regional State (ESRS), Eastern Ethiopia

Duration: February 1, 2009 to July 30, 2015 (4 years and 5 months)

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Sub-Kebelles were then randomly selected from the 56 total sub-Ke-
tion (selection bias) belles by using simple randomisation (computer generated numbers)"
Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Low risk Quote: "Neither the community (both control and intervention group) nor the
and personnel (perfor- field workers knew the intervention purpose.”
mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "Neither the community (both control and intervention group) nor the
sessment (detection bias) field workers knew the intervention purpose.”
All outcomes

Incomplete outcome data  Low risk Study accounted for all the participants included in the study and attrition was
(attrition bias) <10%
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Huang 2007 USA

Study characteristics
Methods RCT with individual randomization
Hand-washing promotion for preventing diarrhoea (Review) 60
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Huang 2007 USA (Continued)

Inclusion of participants in the analysis: 100%

Length of follow-up: 1 year

Participants

Number: intervention: 73; control: 75

Inclusion criteria: people with AIDS at local HIV clinic; HIV-1 infection verified by both ELISA and West-
ern blot; AIDS by CD4 counts and plasma HIV RNA; been on highly active anti-retroviral therapy (HAART)
for at least 6 weeks and without diarrhoea for at least 3 months

Interventions

Both groups: 3 dedicated trial nurses educated participants on health problem associated with cont-
aminated hands and provided specific hand-washing instructions at enrolment; hand-washing tech-
nique demonstrated by nurses, including wetting hands, lathering completely with soap, rubbing to-
gether for at least 15 seconds, and drying hands with towels; all 148 participants then demonstrated
adequate hand-washing technique

intervention (see Table 1 for detailed description):

+ Weekly telephone call from nurses to determine number of hand-washing episodes per day, ensure
compliance, answer questions, re-educate participants on importance, and go over instructions.

Control:

»  Weekly telephone calls but only to ascertain diarrhoea episodes.

Outcomes « Incidence of diarrhoea
« Hand-washing behaviour
Not used in this review:
» Microbiological diagnosis of diarrhoea episodes
Notes Location: USA (location unclear)
Duration: 1 year (exact dates unclear)
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk All participants were accounted for
(attrition bias)
All outcomes
Hand-washing promotion for preventing diarrhoea (Review) 61
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Huang 2007 USA (Continued)
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed

Huang 2007 USA

Study characteristics

Methods

RCT with individual randomization
Inclusion of participants in the analysis: 100%

Length of follow-up: 1 year

Participants

Number: intervention: 73; control: 75

Inclusion criteria: people with AIDS at local HIV clinic; HIV-1 infection verified by both ELISA and West-
ern blot; AIDS by CD4 counts and plasma HIV RNA; been on highly active anti-retroviral therapy (HAART)
for at least 6 weeks and without diarrhoea for at least 3 months

Interventions

Both groups: 3 dedicated trial nurses educated participants on health problem associated with cont-
aminated hands and provided specific hand-washing instructions at enrolment; hand-washing tech-
nique demonstrated by nurses, including wetting hands, lathering completely with soap, rubbing to-
gether for at least 15 seconds, and drying hands with towels; all 148 participants then demonstrated
adequate hand-washing technique

intervention (see Table 1 for detailed description):

» Weekly telephone call from nurses to determine number of hand-washing episodes per day, ensure
compliance, answer questions, re-educate participants on importance, and go over instructions.

Control:

»  Weekly telephone calls but only to ascertain diarrhoea episodes.

Outcomes « Incidence of diarrhoea
« Hand-washing behaviour
Not used in this review:
» Microbiological diagnosis of diarrhoea episodes
Notes Location: USA (location unclear)
Duration: 1 year (exact dates unclear)
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Hand-washing promotion for preventing diarrhoea (Review) 62
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Huang 2007 USA (Continued)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk All participants were accounted for
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Kapoor 2016 IND

Study characteristics
Methods RCT
Inclusion of participants in the analysis: 100%
Length of follow-up: 6 months
Participants Number: 101 mothers with children below 2 years (50 mothers assigned to the intervention group, 51
mothers assigned to the control group)
Inclusion criteria: not explicitly stated
Exclusion criteria: not explicitly stated
Age: children <2 years
Interventions Intervention (see Table 2 for detailed description):
« Hygiene education using flip books and pamphlets
Control:
« Nointervention
Outcomes « Episodes of diarrhoea
« Hand-washing practices
« Behaviour change
Notes Location: a resettlement colony, northwest of Chandiagrh, India
Duration: July to November 2014 (6 months)
Risk of bias
Bias Authors' judgement  Support for judgement
Hand-washing promotion for preventing diarrhoea (Review) 63
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Kapoor 2016 IND (Continued)

Random sequence genera-  Unclear risk Quote: "3 strata were randomly allocated to intervention and control group"
tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk All participants were accounted for and included in the analysis
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Kapoor 2016 IND

Study characteristics
Methods RCT
Inclusion of participants in the analysis: 100%
Length of follow-up: 6 months
Participants Number: 101 mothers with children below 2 years (50 mothers assigned to the intervention group, 51
mothers assigned to the control group)
Inclusion criteria: not explicitly stated
Exclusion criteria: not explicitly stated
Age: children <2 years
Interventions Intervention (see Table 2 for detailed description):
« Hygiene education using flip books and pamphlets
Control:
« Nointervention
Outcomes + Episodes of diarrhoea
« Hand-washing practices
» Behaviour change
Notes Location: a resettlement colony, northwest of Chandiagrh, India
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Kapoor 2016 IND (Continued)

Duration: July to November 2014 (6 months)

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "3 strata were randomly allocated to intervention and control group"

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk All participants were accounted for and included in the analysis
(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed

Kotch 1989 USA

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 7 months

Cluster-adjustment method: adjusted

Participants Number: 24 day-care centres, with 389 children

Inclusion criteria: children < 3 years; present in the day care at least 20 hours per week; absence of
chronicillness or medication that would predispose to infection; youngest of potentially eligible chil-
dren in the same family; consenting English-speaking parents with access to a telephone; intending to
remain in day-care centre throughout trial

Exclusion criteria: not stated

Age: <3 years

Interventions Intervention (see Table 1 for detailed description):

« Large-group training
 Curriculum for caregivers

Hand-washing promotion for preventing diarrhoea (Review) 65
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Kotch 1989 USA (continued)

Control:

« Nointervention

Outcomes Diarrhoeal rates

Notes Location: Cumberland County, North Carolina, USA

Duration: October 1988 to May 1989

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Low risk Quote: " specifically, parental illness reports were blind to the intervention sta-
and personnel (perfor- tus of their children's DCCs, potential confounders were controlled for and ef-
mance bias) fect modifiers were examined"

All outcomes

Blinding of outcome as- Low risk Assessors were blinded
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk 18 children out of the 389 enrolled were lost to follow-up. 1 day-care centre
(attrition bias) withdrew from the trial
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Unclear risk Comparability at baseline is unclear
Kotch 1989 USA

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 7 months

Cluster-adjustment method: adjusted

Participants Number: 24 day-care centres, with 389 children

Inclusion criteria: children < 3 years; present in the day care at least 20 hours per week; absence of
chronicillness or medication that would predispose to infection; youngest of potentially eligible chil-
dren in the same family; consenting English-speaking parents with access to a telephone; intending to
remain in day-care centre throughout trial

Exclusion criteria: not stated
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Kotch 1989 USA (continued)

Age: <3 years

Interventions

Intervention (see Table 1 for detailed description):

« Large-group training
 Curriculum for caregivers

Control:

« Nointervention

Outcomes Diarrhoeal rates
Notes Location: Cumberland County, North Carolina, USA
Duration: October 1988 to May 1989
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Not described
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Low risk Quote: " specifically, parental illness reports were blind to the intervention sta-
and personnel (perfor- tus of their children's DCCs, potential confounders were controlled for and ef-
mance bias) fect modifiers were examined"
All outcomes
Blinding of outcome as- Low risk Assessors were blinded
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk 18 children out of the 389 enrolled were lost to follow-up. 1 day-care centre
(attrition bias) withdrew from the trial
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Unclear risk Comparability at baseline is unclear
Kotch 2003 USA
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear

Length of follow-up: 7 months (November 2002 to May 2003)

Cluster-adjustment method: unclear

Participants

Number: 46 child-care centres (intervention: 23; control: 23) with 388 infants and toddlers

Hand-washing promotion for preventing diarrhoea (Review)
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Kotch 2003 USA (continued)

Inclusion criteria: Child expected to remain in the child-care centre for the duration of trial and < 36
months of age at the end of data collection; at least 1 family member contact could participate in a
telephone survey in English

Exclusion criteria: not stated

Age: Infants and toddlers <36 months

Interventions

Intervention (see Table 1 for detailed description):
« Larger training staff of centres were trained using the Keep it clean training module
Control:

« No intervention but received the same equipment at the completion of the trial

Outcomes « Diarrhoeal rates
Not used in this review:
« Days child absent from child-care centre per 100 child days
« Percentage of days child ill per 100 child-days
« Percentage of days caregiver absent from work as a result of illness
Notes Location: North Carolina, USA
Duration: September 2002 to May 2003
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Applied different statistical tests for different nature of variables:

Quote: "No control variables are included in these descriptive comparisons".

Allocation concealment
(selection bias)

Unclear risk Not described

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Quote: "Attrition form the intervention and control groups during the course of
the trial was comparable"

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "Two significant differences between the 2 trial groups were noted.
The total number of children and the number of boys were larger in the inter-
vention classrooms. These differences may have reduced the overall effect
of the intervention, because number of children per classroom is a risk fac-
tor, and boys tend to stay in diapers longer. In addition, control centres were
working hard to get their perceived reward (the free equipment that they were

Hand-washing promotion for preventing diarrhoea (Review) 68

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.

Better health. Cochrane Database of Systematic Reviews
Kotch 2003 USA (continued)
promised at the end of the trial). These 3 factors should have reduced the dif-
ference in outcomes between the intervention and control groups, suggest-
ing that the significant differences in illnesses and absences that were found
favouring the intervention group are all the more impressive"
Kotch 2003 USA
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 7 months (November 2002 to May 2003)

Cluster-adjustment method: unclear

Participants

Number: 46 child-care centres (intervention: 23; control: 23) with 388 infants and toddlers

Inclusion criteria: Child expected to remain in the child-care centre for the duration of trial and < 36
months of age at the end of data collection; at least 1 family member contact could participate in a
telephone survey in English

Exclusion criteria: not stated

Age: Infants and toddlers < 36 months

Interventions

Intervention (see Table 1 for detailed description):
« Larger training staff of centres were trained using the Keep it clean training module
Control:

« No intervention but received the same equipment at the completion of the trial

Outcomes « Diarrhoeal rates

Not used in this review:

« Days child absent from child-care centre per 100 child days

 Percentage of days child ill per 100 child-days

« Percentage of days caregiver absent from work as a result of illness
Notes Location: North Carolina, USA

Duration: September 2002 to May 2003
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Applied different statistical tests for different nature of variables:
tion (selection bias)

Quote: "No control variables are included in these descriptive comparisons".

Allocation concealment Unclear risk Not described

(selection bias)

Hand-washing promotion for preventing diarrhoea (Review)
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Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Quote: "Attrition form the intervention and control groups during the course of

(attrition bias) the trial was comparable"

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "Two significant differences between the 2 trial groups were noted.
The total number of children and the number of boys were larger in the inter-
vention classrooms. These differences may have reduced the overall effect
of the intervention, because number of children per classroom is a risk fac-
tor, and boys tend to stay in diapers longer. In addition, control centres were
working hard to get their perceived reward (the free equipment that they were
promised at the end of the trial). These 3 factors should have reduced the dif-
ference in outcomes between the intervention and control groups, suggest-
ing that the significant differences in illnesses and absences that were found
favouring the intervention group are all the more impressive"

Ladegaard 1999 DEN
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear

Length of follow-up: 4 months

Cluster-adjustment method: not adjusted

Participants

Number: 8 day-care centres, with 475 children (intervention: 212; control: 263)

Inclusion criteria: not stated

Exclusion criteria: not stated

Age: <6 years

Interventions

Intervention (see Table 1 for detailed description):

« Small-group practical demonstration

Control:

« Nointervention

Outcomes

Diarrhoeal rates

Notes

Location: Odense, Denmark

Hand-washing promotion for preventing diarrhoea (Review)
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Ladegaard 1999 DEN (continued)
Duration: 6 months

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Unclear whether they were divided in 2 groups manually and then randomized
tion (selection bias) or randomized stratified.
Quote: "The 8 institutions were allocated based on likeliness and randomized
to intervention or control with 4 institutions in each"
Allocation concealment Unclear risk Randomization not described in detail

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk One institution had not written down attendance for the children 0 - 2 years.
(attrition bias) There were 212 children in the intervention group and 263 in the control group
All outcomes but no account of what happened to the children over time

Selective reporting (re- Low risk No evidence of outcomes not presented

porting bias)

Other bias Low risk None observed

Ladegaard 1999 DEN

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 4 months

Cluster-adjustment method: not adjusted

Participants Number: 8 day-care centres, with 475 children (intervention: 212; control: 263)
Inclusion criteria: not stated
Exclusion criteria: not stated

Age: <6 years

Interventions Intervention (see Table 1 for detailed description):
« Small-group practical demonstration

Control:
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Ladegaard 1999 DEN (continued)

« Nointervention

Outcomes Diarrhoeal rates
Notes Location: Odense, Denmark
Duration: 6 months
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Unclear whether they were divided in 2 groups manually and then randomized
tion (selection bias) or randomized stratified.
Quote: "The 8 institutions were allocated based on likeliness and randomized
to intervention or control with 4 institutions in each"
Allocation concealment Unclear risk Randomization not described in detail
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Unclear risk One institution had not written down attendance for the children 0 - 2 years.
(attrition bias) There were 212 children in the intervention group and 263 in the control group
All outcomes but no account of what happened to the children over time
Selective reporting (re- Low risk No evidence of outcomes not presented
porting bias)
Other bias Low risk None observed
Langford 2007 NPL
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: adequate (11 of 99 lost)

Length of follow-up: 6 months

Cluster-adjustment method: unclear

Participants

Number: 88 children (intervention: 45; control: 43)

Inclusion criteria: not stated
Exclusion criteria: not stated

Age: 3to 12 months old

Hand-washing promotion for preventing diarrhoea (Review)

72

Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane

Collaboration.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Langford 2007 NPL (Continued)

Interventions Intervention (see Table 1 for detailed description):

« Larger meetings of educational interactive sessions
« Posters
» Dramas

Control:

« Nointervention

Outcomes « Impact of intervention on morbidity (diarrhoeal rates)
« Impact of intervention on hand-washing practices

Not used in this review:

« Impact of intervention on growth
« Impact of intervention on biochemical markers (subclinical rates of infection)
« Associations between biochemical markers and growth variables

Notes Location: Kathmandu, Nepal

Duration: May to November 2007

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Groups were randomly allocated by flipping a coin to intervention or control
tion (selection bias) groups

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "To prevent bias in data collection, these field workers were never in-
sessment (detection bias) volved in any aspect of the program to promote hand washing".
All outcomes

Incomplete outcome data  Low risk 11 children from 99 originally recruited were not included in the analysis
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias High risk Quote: "It was not possible to randomly allocate each separate settlement to
control/intervention conditions as many sites were situated very close to one
another (e.g. separated just by road or stream) such that the intervention mes-
sage could easily have crossed over into control settlements."

Comment: cross-contamination possible
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Langford 2007 NPL

Study characteristics
Methods Cluster-RCT
Inclusion of participants in the analysis: adequate (11 of 99 lost)
Length of follow-up: 6 months
Cluster-adjustment method: unclear
Participants Number: 88 children (intervention: 45; control: 43)
Inclusion criteria: not stated
Exclusion criteria: not stated
Age: 3to 12 months old
Interventions Intervention (see Table 1 for detailed description):
+ Larger meetings of educational interactive sessions
» Posters
« Dramas
Control:
« Nointervention
Outcomes + Impact of intervention on morbidity (diarrhoeal rates)
« Impact of intervention on hand-washing practices
Not used in this review:
« Impact of intervention on growth
« Impact of intervention on biochemical markers (subclinical rates of infection)
« Associations between biochemical markers and growth variables
Notes Location: Kathmandu, Nepal
Duration: May to November 2007
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Groups were randomly allocated by flipping a coin to intervention or control
tion (selection bias) groups
Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "To prevent bias in data collection, these field workers were never in-
sessment (detection bias) volved in any aspect of the program to promote hand washing".
All outcomes
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Langford 2007 NPL (Continued)

Incomplete outcome data  Low risk 11 children from 99 originally recruited were not included in the analysis

(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "It was not possible to randomly allocate each separate settlement to
control/intervention conditions as many sites were situated very close to one
another (e.g. separated just by road or stream) such that the intervention mes-
sage could easily have crossed over into control settlements."

Comment: cross-contamination possible
Luby 2003a PAK
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 12 months

Cluster-adjustment method: adjusted

Participants

Number: 36 neighbourhoods (intervention: 25; control: 11), with 4691 children (intervention: 3163; con-
trol: 1528)

Inclusion criteria: household located in the trial area; have at least 2 children <5 years; intention to re-
side in the house for the duration of trial

Exclusion criteria: not stated

Age: <15 years

Interventions

Intervention (see Table 1 for detailed description):
« Large-group training using slide shows, pamphlets, and video tapes
Control:

« Nointervention

Outcomes Diarrhoeal rates
Notes Location: low-income squatter settlements, Karachi, Pakistan
Duration: April 2002 to April 2003
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Adequate
tion (selection bias)
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Luby 2003a PAK (Continued)

Allocation concealment Low risk Adequate
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 139 children from the intervention arm and 85 from the control arm of the
(attrition bias) 4691 children originally enrolled were lost to follow-up
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Luby 2003a PAK

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 12 months
Cluster-adjustment method: adjusted

Participants Number: 36 neighbourhoods (intervention: 25; control: 11), with 4691 children (intervention: 3163; con-
trol: 1528)
Inclusion criteria: household located in the trial area; have at least 2 children <5 years; intention to re-
side in the house for the duration of trial
Exclusion criteria: not stated
Age: <15 years

Interventions Intervention (see Table 1 for detailed description):
« Large-group training using slide shows, pamphlets, and video tapes
Control:
« Nointervention

Outcomes Diarrhoeal rates

Notes Location: low-income squatter settlements, Karachi, Pakistan
Duration: April 2002 to April 2003

Risk of bias
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Luby 2003a PAK (Continued)

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Adequate
tion (selection bias)

Allocation concealment Low risk Adequate
(selection bias)

Blinding of participants Unclear risk Not described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk 139 children from the intervention arm and 85 from the control arm of the
(attrition bias) 4691 children originally enrolled were lost to follow-up

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed
Luby 2003b PAK

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 9 months

Cluster-adjustment method: adjusted

Participants Number: 18 clusters, with 544 households (intervention: 262; control: 282)
Inclusion criteria: households with at least 1 child < 5 years; provided informed consent
Exclusion criteria: not stated

Age range: < 15 years

Interventions Intervention (see Table 1 for detailed description):
« Large-group training using slide shows, pamphlets, and video tapes.
Control:

« No receipt of products expected to change risk of diarrhoea but provided them with regular supply of
children's books, note books, etc

Outcomes « Primary diarrhoea rates
« Persistent diarrhoea rates
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Luby 2003b PAK (Continued)

Notes Location: Multi-ethnic squatter settlements in Central Karachi, Pakistan
Duration: April 2003 to December 2003
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk The 5 trial groups were assigned a random number generated by a computer
tion (selection bias) spreadsheet.
Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Unclear risk Not described (open trial)

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Not described (open trial)

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk Not clearly stated

Selective reporting (re-
porting bias)

Low risk None observed

Other bias

Low risk None observed

Luby 2003b PAK

Study characteristics

Methods

Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 9 months

Cluster-adjustment method: adjusted

Participants

Number: 18 clusters, with 544 households (intervention: 262; control: 282)
Inclusion criteria: households with at least 1 child < 5 years; provided informed consent
Exclusion criteria: not stated

Age range: < 15 years

Interventions

Intervention (see Table 1 for detailed description):
« Large-group training using slide shows, pamphlets, and video tapes.

Control:

Hand-washing promotion for preventing diarrhoea (Review)
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Luby 2003b PAK (Continued)

« No receipt of products expected to change risk of diarrhoea but provided them with regular supply of
children's books, note books, etc

Outcomes « Primary diarrhoea rates
« Persistent diarrhoea rates

Notes Location: Multi-ethnic squatter settlements in Central Karachi, Pakistan

Duration: April 2003 to December 2003

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk The 5 trial groups were assigned a random number generated by a computer
tion (selection bias) spreadsheet.

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described (open trial)
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described (open trial)
sessment (detection bias)
All outcomes

Incomplete outcome data  Unclear risk Not clearly stated
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed
Luby 2006 PAK

Study characteristics

Methods Cluster-RCT

Length of follow-up: 14 months (63 weeks)

Cluster-adjustment method: adjusted

Participants Number: 577 households: hand-washing promotion (195 households), hand-washing promotion plus
water treatment (187 households) and control arm (195 households)

Inclusion criteria: same used in Luby 2003b PAK
Exclusion criteria: same used in Luby 2003b PAK

Age: children under 5 years
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Luby 2006 PAK (Continued)

Interventions

Intervention (see Table 1 for detailed description):

+ Follow-up of 2003 trial

« See Luby 2003b PAK.

Outcomes « Longitudinal prevalence of diarrhoea
« Sustainability of hand washing behaviour
Notes Location: Karachi, Pakistan
Duration: 63 weeks
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Adequate
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk None. Trial is a follow-up to Luby 2003a PAK
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk 1 household was not accounted for in the analysis
(attrition bias)
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
Luby 2006 PAK
Study characteristics
Methods Cluster-RCT

Length of follow-up: 14 months (63 weeks)

Cluster-adjustment method: adjusted

Participants

Number: 577 households: hand-washing promotion (195 households), hand-washing promotion plus
water treatment (187 households) and control arm (195 households)

Inclusion criteria: same used in Luby 2003b PAK

Exclusion criteria: same used in Luby 2003b PAK

Hand-washing promotion for preventing diarrhoea (Review)
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Luby 2006 PAK (Continued)

Age: children under 5 years

Interventions Intervention (see Table 1 for detailed description):

+ Follow-up of 2003 trial
« See Luby 2003b PAK.

Outcomes « Longitudinal prevalence of diarrhoea
« Sustainability of hand washing behaviour

Notes Location: Karachi, Pakistan

Duration: 63 weeks

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Adequate

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk None. Trial is a follow-up to Luby 2003a PAK
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk 1 household was not accounted for in the analysis

(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed
Luby 2018 BGD

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: 100%
Length of follow-up: 2 years

Cluster-adjustment method: adjusted

Participants Number: 5551 pregnant women in 720 clusters were randomly allocated to 1 of 7 groups. 1382 women
were assigned to the control group; 698 to water; 696 to sanitation; 688 to hand washing; 702 to water,
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Luby 2018 BGD (Continued)

sanitation, and hand washing; 699 to nutrition; and 686 to water, sanitation, hand washing, and nutri-
tion

Inclusion criteria: in utero children of enrolled pregnant women (index children) were eligible for in-
clusion if their mother was planning to live in the study village for the next 2 years, regardless of where
she gave birth. Only 1 pregnant woman was enrolled per compound, but if she gave birth to twins, both
children were enrolled. Children who were younger than 3 years at enrolment and lived in the com-
pound were included in diarrhoea measurements

Exclusion criteria: not described

Age: unclear

Interventions

Hand-washing interventions, sanitation intervention, drinking water interventions, nutrition interven-
tion

hand-washing intervention (see Table 2 for detailed description):

» Hygiene education;

» Households with index children received:
« 2 hand-washing stations
« 1with a40 L water reservoir placed near the latrine
« 16 L reservoir for the kitchen

Each hand-washing station included:

+ abasin to collect rinse water
« asoapy water bottle
« promoters also provided a regular supply of detergent sachets for making soapy water

Control:

« Nointervention

Outcomes « Caregiver reported diarrhoea in the past 7 days

Not used in this review:

« Length-for-age Z score
Notes Location: Bangladesh

Duration: February 2009 to May 2012 (3 years and 3 months)

Data were collected via surveys, with 10 households randomly selected from each village
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Clusters were randomly allocated to treatment using a random num-
tion (selection bias) ber generator"
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants High risk Quote: "Interventions included distinct visible components so neither partici-
and personnel (perfor- pants nor data collectors were masked to intervention assignment, although
mance bias) the data collection and intervention teams were different individuals. Two in-
All outcomes vestigators (BFA and JBC) did independent, masked statistical analyses from

raw data sets to generate final estimates, with the true group assignment vari-
Hand-washing promotion for preventing diarrhoea (Review) 82
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Luby 2018 BGD (Continued)

able replaced with a re-randomised uninformative assignment variable. The
results were unmasked after all analyses were replicated"

Blinding of outcome as- Low risk Quote: "Interventions included distinct visible components so neither partici-
sessment (detection bias) pants nor data collectors were masked to intervention assignment, although
All outcomes the data collection and intervention teams were different individuals. Two in-

vestigators (BFA and JBC) did independent, masked statistical analyses from
raw data sets to generate final estimates, with the true group assignment vari-
able replaced with a re-randomised uninformative assignment variable. The
results were unmasked after all analyses were replicated".

Incomplete outcome data Low risk Quote: "331 (6%) women were lost to follow-up"
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed
Luby 2018 BGD

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: 100%
Length of follow-up: 2 years

Cluster-adjustment method: adjusted

Participants Number: 5551 pregnant women in 720 clusters were randomly allocated to 1 of 7 groups. 1382 women
were assigned to the control group; 698 to water; 696 to sanitation; 688 to hand washing; 702 to water,
sanitation, and hand washing; 699 to nutrition; and 686 to water, sanitation, hand washing, and nutri-
tion

Inclusion criteria: in utero children of enrolled pregnant women (index children) were eligible for in-
clusion if their mother was planning to live in the study village for the next 2 years, regardless of where
she gave birth. Only 1 pregnant woman was enrolled per compound, but if she gave birth to twins, both
children were enrolled. Children who were younger than 3 years at enrolment and lived in the com-
pound were included in diarrhoea measurements

Exclusion criteria: not described

Age: unclear

Interventions Hand-washing interventions, sanitation intervention, drinking water interventions, nutrition interven-
tion

hand-washing intervention (see Table 2 for detailed description):

« Hygiene education;

+ Households with index children received:
« 2 hand-washing stations
« 1 with a 40 L water reservoir placed near the latrine
« 16 L reservoir for the kitchen
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Luby 2018 BGD (Continued)

Each hand-washing station included:

« abasin to collect rinse water
« asoapy water bottle
« promoters also provided a regular supply of detergent sachets for making soapy water

Control:

« Nointervention

Outcomes « Caregiver reported diarrhoea in the past 7 days
Not used in this review:
+ Length-for-age Z score
Notes Location: Bangladesh
Duration: February 2009 to May 2012 (3 years and 3 months)
Data were collected via surveys, with 10 households randomly selected from each village
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Quote: "Clusters were randomly allocated to treatment using a random num-
tion (selection bias) ber generator"
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants High risk Quote: "Interventions included distinct visible components so neither partici-
and personnel (perfor- pants nor data collectors were masked to intervention assignment, although
mance bias) the data collection and intervention teams were different individuals. Two in-
All outcomes vestigators (BFA and JBC) did independent, masked statistical analyses from
raw data sets to generate final estimates, with the true group assignment vari-
able replaced with a re-randomised uninformative assignment variable. The
results were unmasked after all analyses were replicated"
Blinding of outcome as- Low risk Quote: "Interventions included distinct visible components so neither partici-
sessment (detection bias) pants nor data collectors were masked to intervention assignment, although
All outcomes the data collection and intervention teams were different individuals. Two in-
vestigators (BFA and JBC) did independent, masked statistical analyses from
raw data sets to generate final estimates, with the true group assignment vari-
able replaced with a re-randomised uninformative assignment variable. The
results were unmasked after all analyses were replicated".
Incomplete outcome data Low risk Quote: "331 (6%) women were lost to follow-up"
(attrition bias)
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed

Hand-washing promotion for preventing diarrhoea (Review)
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Nicholson 2008 IND
Study characteristics
Methods Cluster-RCT

Length of follow-up: 41 weeks

Cluster-adjustment method: not adjusted

Participants

35 matched pairs communities (70 in total for intervention and control); 30 households from each of
the communities. Target children: 2052 (intervention: 1026; control: 1026); <5 years of age: 2469 (inter-
vention: 1190; control: 1279); 6 - 15 years: 3519 (Intervention: 1784; control: 1735); adults: 3685 (inter-
vention: 1892; control: 1793)

All participants: 11,725 (intervention: 5892; control: 5833)
Inclusion criteria: informed consent
Exclusion criteria: not stated

Age: 5 years (target); <5 years, children 6 - 15 years, and adults (non-targets)

Interventions

Intervention (see Table 1 for detailed description):

 Large-group education training of the connection between germs and illnesses; establishment of a
'Good Mum's' club

Control:

« Nointervention

Outcomes « Episodes of diarrhoea
« Soap consumption as indirect measure of hand-washing behaviour
Not used in this review:
« Episodes of Acute Respiratory Infections (ARI)
+ School absences among the target children
« Episodes of other illness (eye infection, ear aches, etc) except diarrhoea and ARI
Notes Location: West and South Mumbai, India
Duration: 22 October, 2007 to 2 August 2008 (41 weeks)
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Repeated coin-tossing
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants High risk Quote: "It was impossible to 'blind' either the participants or those responsible
and personnel (perfor- for data collection."
mance bias)
All outcomes Comment: None (open trial)
Blinding of outcome as- High risk Quote: "It was impossible to 'blind' either the participants or those responsible
sessment (detection bias) for data collection."
All outcomes
Hand-washing promotion for preventing diarrhoea (Review) 85
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Nicholson 2008 IND (continued)

Comment: None (open trial)

Incomplete outcome data  High risk Losses to follow-up in both arms and for all the subgroups were more than
(attrition bias) 10% (average attrition in all groups 18%)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed

Nicholson 2008 IND

Study characteristics

Methods Cluster-RCT
Length of follow-up: 41 weeks

Cluster-adjustment method: not adjusted

Participants 35 matched pairs communities (70 in total for intervention and control); 30 households from each of
the communities. Target children: 2052 (intervention: 1026; control: 1026); <5 years of age: 2469 (inter-
vention: 1190; control: 1279); 6 - 15 years: 3519 (Intervention: 1784; control: 1735); adults: 3685 (inter-
vention: 1892; control: 1793)

All participants: 11,725 (intervention: 5892; control: 5833)
Inclusion criteria: informed consent
Exclusion criteria: not stated

Age: 5 years (target); <5 years, children 6 - 15 years, and adults (non-targets)

Interventions Intervention (see Table 1 for detailed description):

« Large-group education training of the connection between germs and illnesses; establishment of a
'Good Mum's' club

Control:

« Nointervention

Outcomes « Episodes of diarrhoea
« Soap consumption as indirect measure of hand-washing behaviour

Not used in this review:

« Episodes of Acute Respiratory Infections (ARI)
« School absences among the target children
« Episodes of other illness (eye infection, ear aches, etc) except diarrhoea and ARI

Notes Location: West and South Mumbai, India

Duration: 22 October, 2007 to 2 August 2008 (41 weeks)

Risk of bias
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Nicholson 2008 IND (continued)

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Repeated coin-tossing
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants High risk Quote: "It was impossible to 'blind' either the participants or those responsible
and personnel (perfor- for data collection."
mance bias)
All outcomes Comment: None (open trial)
Blinding of outcome as- High risk Quote: "It was impossible to 'blind' either the participants or those responsible
sessment (detection bias) for data collection."
All outcomes
Comment: None (open trial)
Incomplete outcome data  High risk Losses to follow-up in both arms and for all the subgroups were more than
(attrition bias) 10% (average attrition in all groups 18%)
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
Null 2018 KEN
Study characteristics
Methods Cluster-RCT

Length of follow-up: 2 years

Cluster-adjustment method: adjusted

Participants

Number: 702 village clusters with 158 clusters assigned to the active control arm; 80 clusters assigned
to the passive control arm; 77 clusters assigned to the water arm; 77 assigned to the sanitation arm;
77 clusters assigned to the hand-washing arm; 76 clusters assigned to the combined water, sanitation,
and hand-washing arm; 78 clusters assigned to the nutrition arm; and 79 clusters assigned to the com-
bined water, sanitation, hand-washing, and nutrition arm

Inclusion criteria: villages were eligible for selection into the study if they were rural, most of the pop-
ulation relied on communal water sources and had unimproved sanitation facilities, and there were
no other ongoing water, sanitation, hand-washing, or nutrition programmes. Within selected villages,
women were eligible to participate if they reported that they were in their second or third trimester of
pregnancy, planned to continue to live at their current residence for the next 2 years, and could speak
Kiswahili, Luhya, or English well enough to respond to an interviewer-administered survey

Exclusion criteria: see inclusion criteria above

Age: 0-2 years

Interventions

Hand-washing interventions, sanitation intervention, drinking water interventions, nutrition interven-

tion

Hand-washing intervention (see Table 2 for detailed description):
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Null 2018 KEN (Continued)

» Hygiene education
« Study compounds were given:

« 2 permanent, water-frugal hand-washing stations intended to be installed near the food prepara-
tion area and the latrine

« quarterly supply of bar soap
Control:

« Nointervention

Outcomes Outcomes were assessed in the children of the enrolled pregnant women (index children), including
twins.
Primary outcomes:
« Caregiver-reported diarrhoea in the past 7 days (based on all data from year 1 and year 2)
« All-cause mortality
Not used in this review:
« Length-for-age Z score at year 2 in index children
Secondary and tertiary outcomes:
+ Length-for-age Z score at year 1
« Weight-for-length Z score
» Weight-for-age Z score
« Head circumference-for-age Z score at year 1 and year 2
« Prevalence of stunting (length-for-age Z score < -2), severe stunting (length-for-age Z score <-3)
« wasting (weight-for-length Z score <-2), and underweight (weight-for-age Z score <-2)
Notes Location: rural villages in Bungoma, Kakamega, and Vihiga counties in Kenya’s western region
Duration: November 2012 to May 2014

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk Quote: "Clusters were randomly allocated to treatment using a random num-

tion (selection bias) ber generator with reproducible seed"

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants High risk Quote: "investigators remained blinded to treatment assignments. Blinding of

and personnel (perfor- participants was not possible. Participants were informed of their treatment

mance bias) assignment after baseline data collection and might have known the treat-

All outcomes ment assignment of nearby villages. The health promoters and staff who de-
livered the interventions were not involved in data collection, but the data col-
lection team could have inferred treatment status if they saw intervention ma-
terials in study communities."

Blinding of outcome as- Low risk Quote: "investigators remained blinded to treatment assignments. Blinding of

sessment (detection bias) participants was not possible. Participants were informed of their treatment

All outcomes assignment after baseline data collection and might have known the treat-
ment assignment of nearby villages. The health promoters and staff who de-
livered the interventions were not involved in data collection, but the data col-
lection team could have inferred treatment status if they saw intervention ma-
terials in study communities."
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Null 2018 KEN (Continued)

Comment: 2 biostatisticians, blinded to treatment assignment, independently
replicated the analyses following the prespecified analysis plan with minor up-

dates
Incomplete outcome data  Unclear risk Unclear. Not explicitly reported
(attrition bias)
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed

Null 2018 KEN

Study characteristics

Methods Cluster-RCT
Length of follow-up: 2 years
Cluster-adjustment method: adjusted

Participants Number: 702 village clusters with 158 clusters assigned to the active control arm; 80 clusters assigned
to the passive control arm; 77 clusters assigned to the water arm; 77 assigned to the sanitation arm;
77 clusters assigned to the hand-washing arm; 76 clusters assigned to the combined water, sanitation,
and hand-washing arm; 78 clusters assigned to the nutrition arm; and 79 clusters assigned to the com-
bined water, sanitation, hand-washing, and nutrition arm
Inclusion criteria: villages were eligible for selection into the study if they were rural, most of the pop-
ulation relied on communal water sources and had unimproved sanitation facilities, and there were
no other ongoing water, sanitation, hand-washing, or nutrition programmes. Within selected villages,
women were eligible to participate if they reported that they were in their second or third trimester of
pregnancy, planned to continue to live at their current residence for the next 2 years, and could speak
Kiswahili, Luhya, or English well enough to respond to an interviewer-administered survey
Exclusion criteria: see inclusion criteria above
Age: 0-2 years

Interventions Hand-washing interventions, sanitation intervention, drinking water interventions, nutrition interven-
tion
Hand-washing intervention (see Table 2 for detailed description):
» Hygiene education
« Study compounds were given:

« 2 permanent, water-frugal hand-washing stations intended to be installed near the food prepara-
tion area and the latrine
« quarterly supply of bar soap

Control:
« Nointervention

Outcomes Outcomes were assessed in the children of the enrolled pregnant women (index children), including
twins.
Primary outcomes:
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Null 2018 KEN (Continued)

« Caregiver-reported diarrhoea in the past 7 days (based on all data from year 1 and year 2)

« All-cause mortality

Not used in this review:

» Length-for-age Z score at year 2 in index children

Secondary and tertiary outcomes:

« Length-for-age Z score at year 1

« Weight-for-length Z score

+ Weight-for-age Z score

« Head circumference-for-age Z score at year 1 and year 2

+ Prevalence of stunting (length-for-age Z score < -2), severe stunting (length-for-age Z score <-3)
« wasting (weight-for-length Z score <-2), and underweight (weight-for-age Z score < -2)

Notes Location: rural villages in Bungoma, Kakamega, and Vihiga counties in Kenya’s western region
Duration: November 2012 to May 2014

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Quote: "Clusters were randomly allocated to treatment using a random num-

tion (selection bias) ber generator with reproducible seed"

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants High risk Quote: "investigators remained blinded to treatment assignments. Blinding of

and personnel (perfor- participants was not possible. Participants were informed of their treatment

mance bias) assignment after baseline data collection and might have known the treat-

All outcomes ment assignment of nearby villages. The health promoters and staff who de-
livered the interventions were not involved in data collection, but the data col-
lection team could have inferred treatment status if they saw intervention ma-
terials in study communities."

Blinding of outcome as- Low risk Quote: "investigators remained blinded to treatment assignments. Blinding of

sessment (detection bias) participants was not possible. Participants were informed of their treatment

All outcomes assignment after baseline data collection and might have known the treat-
ment assignment of nearby villages. The health promoters and staff who de-
livered the interventions were not involved in data collection, but the data col-
lection team could have inferred treatment status if they saw intervention ma-
terials in study communities."

Comment: 2 biostatisticians, blinded to treatment assignment, independently
replicated the analyses following the prespecified analysis plan with minor up-
dates

Incomplete outcome data  Unclear risk Unclear. Not explicitly reported

(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed
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Pickering 2013 KEN
Study characteristics
Methods Cluster-RCT
Length of follow-up: 2 months (8 weeks)
Cluster-adjustment method: adjusted
Participants Number: 6 schools (2 hand sanitizer; 2 hand washing with soap; 2 control). Student numbers: hand
washing with soap: 460; hand sanitizer: 435; control: 469
Inclusion criteria: schools with > 100 student population; written consent from parents/teachers
Exclusion criteria: schools that shared latrines with community members
Age: 5- to 10-year-old-schoolchildren
Interventions Intervention (see Table 1 for detailed description):
« Large-group education training on germ theory and hygiene; installation of soap dispensers.
Control:
« Nointervention.
Outcomes  Diarrhoeal rates
» Students' hand-washing rates
Not used in this review:
+ Respiratory infection rates
« Student and teacher perception of waterless hand sanitizer versus hand washing with soap
Notes Location: Kibera, Nairobi, Kenya
Duration: 2 months
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "schools randomly assigned to receive"

tion (selection bias)

Allocation concealment Unclear risk Not stated
(selection bias)

Blinding of participants High risk Open trial.
and personnel (perfor-
mance bias) Quote: "Treatment assignment was not blinded".

All outcomes

Blinding of outcome as- High risk Open trial.

sessment (detection bias)

All outcomes Quote: "Treatment assignment was not blinded".

Incomplete outcome data  Unclear risk Not clearly stated, as the trial authors only reported total observations

(attrition bias)
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Pickering 2013 KEN (Continued)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk None observed

Pickering 2013 KEN

Study characteristics
Methods Cluster-RCT
Length of follow-up: 2 months (8 weeks)
Cluster-adjustment method: adjusted
Participants Number: 6 schools (2 hand sanitizer; 2 hand washing with soap; 2 control). Student numbers: hand
washing with soap: 460; hand sanitizer: 435; control: 469
Inclusion criteria: schools with > 100 student population; written consent from parents/teachers
Exclusion criteria: schools that shared latrines with community members
Age: 5- to 10-year-old-schoolchildren
Interventions Intervention (see Table 1 for detailed description):
« Large-group education training on germ theory and hygiene; installation of soap dispensers.
Control:
« Nointervention.
Outcomes + Diarrhoeal rates
» Students' hand-washing rates
Not used in this review:
« Respiratory infection rates
« Student and teacher perception of waterless hand sanitizer versus hand washing with soap
Notes Location: Kibera, Nairobi, Kenya
Duration: 2 months
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Quote: "schools randomly assigned to receive"

tion (selection bias)

Allocation concealment Unclear risk Not stated
(selection bias)

Blinding of participants High risk Open trial.
and personnel (perfor-
mance bias) Quote: "Treatment assignment was not blinded".
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Pickering 2013 KEN (Continued)
All outcomes

Blinding of outcome as- High risk Open trial.

sessment (detection bias)

All outcomes Quote: "Treatment assignment was not blinded".

Incomplete outcome data  Unclear risk Not clearly stated, as the trial authors only reported total observations
(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk None observed
Roberts 1996 AUS

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 9 months

Cluster-adjustment method: adjusted

Participants Number: 23 day-care centres, with 558 children

Inclusion criteria: Day-care centres licensed in the Australian Capital Territory; children <3 years as at
January 1996; attendance for at least 3 days per week; have no underlying chronic illness that predis-
poses to infection

Exclusion criteria: not stated

Age: <3 years

Interventions Intervention (see Table 1 for detailed description):

« Large group training
« Booklets/newsletters
+ Songs about hand washing for children

Control:

« Nointervention

Outcomes « Diarrhoeal rate
« Knowledge, attitude, and practice of hand washing

Notes Location: Australian Capital Territory, Australia

Duration: March to November 1996

Risk of bias
Bias Authors' judgement Support for judgement
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Roberts 1996 AUS (Continued)

Random sequence genera-  Low risk Used a random-number table generated using Epilnfo
tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk None described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "The observer was not informed of the content of the training sessions
sessment (detection bias) or the intervention status of the centres". "The staff members in the centres
All outcomes were aware the observer was watching hygiene practices but not which specif-

ic practices were being recorded".

Incomplete outcome data  High risk 22% (123 children) from 558 children enrolled were lost to follow-up
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Unclear risk Baseline comparable data not given
Roberts 1996 AUS

Study characteristics

Methods Cluster-RCT

Inclusion of participants in the analysis: unclear
Length of follow-up: 9 months

Cluster-adjustment method: adjusted

Participants Number: 23 day-care centres, with 558 children

Inclusion criteria: Day-care centres licensed in the Australian Capital Territory; children <3 years as at
January 1996; attendance for at least 3 days per week; have no underlying chronic illness that predis-
poses to infection

Exclusion criteria: not stated

Age: <3 years

Interventions Intervention (see Table 1 for detailed description):

« Large group training
« Booklets/newsletters
+ Songs about hand washing for children

Control:

« Nointervention

Outcomes « Diarrhoeal rate
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Roberts 1996 AUS (Continued)

« Knowledge, attitude, and practice of hand washing

Notes Location: Australian Capital Territory, Australia

Duration: March to November 1996

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Used a random-number table generated using Epilnfo

tion (selection bias)

Allocation concealment Unclear risk Not described
(selection bias)

Blinding of participants Unclear risk None described
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Low risk Quote: "The observer was not informed of the content of the training sessions
sessment (detection bias) or the intervention status of the centres". "The staff members in the centres
All outcomes were aware the observer was watching hygiene practices but not which specif-

ic practices were being recorded".

Incomplete outcome data  High risk 22% (123 children) from 558 children enrolled were lost to follow-up
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Unclear risk Baseline comparable data not given

Stanton 1985 BGD

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: unclear
Length of follow-up: 6 months
Cluster-adjustment method: adjusted

Participants Number: 1923 families (intervention: 937; control: 986) with 1350 children (intervention: 675; control:
675)
Inclusion criteria: not stated
Exclusion criteria: not stated
Age: <6 years

Interventions Intervention (see Table 1 for detailed description):
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Stanton 1985 BGD (Continued)

« Small-group discussion (only women or children)

« Larger demonstrations (mixed audience)

« Posters, games, pictorial stories, and 'flexiflans' for illustrations

Control:

« Nointervention

Outcomes  Diarrhoeal rates
« Changein knowledge, attitude, and practice of water sanitation behaviours
Notes Location: Urban Dhaka, Bangladesh
Duration: October 1984 to May 1985
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Stratified randomized allocation
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Equal number of emigrant and immigrant included in effectiveness analyses
(attrition bias) but not in behavioral assessment
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
Stanton 1985 BGD
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: unclear

Length of follow-up: 6 months

Cluster-adjustment method: adjusted

Participants

Number: 1923 families (intervention: 937; control: 986) with 1350 children (intervention: 675; control:

675)
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Stanton 1985 BGD (Continued)

Inclusion criteria: not stated
Exclusion criteria: not stated

Age: <6 years

Interventions

Intervention (see Table 1 for detailed description):

« Small-group discussion (only women or children)
« Larger demonstrations (mixed audience)
« Posters, games, pictorial stories, and 'flexiflans' for illustrations

Control:

« Nointervention

Outcomes « Diarrhoeal rates
« Changein knowledge, attitude, and practice of water sanitation behaviours
Notes Location: Urban Dhaka, Bangladesh
Duration: October 1984 to May 1985
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Stratified randomized allocation
tion (selection bias)
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Equal number of emigrant and immigrant included in effectiveness analyses
(attrition bias) but not in behavioral assessment
All outcomes
Selective reporting (re- Low risk None observed
porting bias)
Other bias Low risk None observed
Talaat 2008 EGY
Study characteristics
Methods Cluster-RCT
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Talaat 2008 EGY (continued)

Inclusion of participants in the analysis: adequate
Length of follow-up: 12 weeks (February to May 2008)

Cluster-adjustment method: adjusted

Participants

Number: 60 government elementary schools (intervention: 30; control: 30), with 44,451 children (inter-
vention: 20,882; control: 23,569)

Inclusion criteria: not stated
Exclusion criteria: not stated

Age: children in elementary schools (median age 8 years)

Interventions

Intervention (see Table 1 for detailed description):

« Larger-group meetings (mixed audience nurses and teachers)
+ Grade-specific student booklets

« Posters, fliers, games, songs about hand washing

« Other fun activities that promoted hand washing

School's contribution:

« Selecting a weekly hand hygiene champion, launching school contest for drawing, songs, and dramas
that promote hygiene

Control:

« Nointervention

Outcomes « Diarrhoeal rate
Not used in this review:
+ Rates of absenteeism caused by influenza-like illness (ILI)
+ Rates of absenteeism caused by conjunctivitis
+ Rates of absenteeism caused by laboratory-confirmed influenza
Notes Location: Cairo, Eygpt
Duration: February to May 2008 (12 weeks)
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk 60 elementary schools were randomly selected by using a computer-generat-
tion (selection bias) ed random-number table
Allocation concealment Unclear risk Not described
(selection bias)
Blinding of participants Unclear risk Not described
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not described
sessment (detection bias)
All outcomes
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Talaat 2008 EGY (continued)

Incomplete outcome data  Low risk Accounted for number enrolled for the trialin the analysis
(attrition bias)
All outcomes

Selective reporting (re- Low risk None observed
porting bias)

Other bias Low risk Quote: "No significant differences were found for the 2 groups in median (8
years), sex distribution (51% male) or the median number of students per
school (635 [interquartile range 394-978])"

Talaat 2008 EGY

Study characteristics

Methods Cluster-RCT
Inclusion of participants in the analysis: adequate
Length of follow-up: 12 weeks (February to May 2008)

Cluster-adjustment method: adjusted

Participants Number: 60 government elementary schools (intervention: 30; control: 30), with 44,451 children (inter-
vention: 20,882; control: 23,569)

Inclusion criteria: not stated
Exclusion criteria: not stated

Age: children in elementary schools (median age 8 years)

Interventions Intervention (see Table 1 for detailed description):

« Larger-group meetings (mixed audience nurses and teachers)
» Grade-specific student booklets

« Posters, fliers, games, songs about hand washing

« Other fun activities that promoted hand washing

School's contribution:

« Selecting a weekly hand hygiene champion, launching school contest for drawing, songs, and dramas
that promote hygiene

Control:

« Nointervention

Outcomes « Diarrhoeal rate
Not used in this review:

+ Rates of absenteeism caused by influenza-like illness (ILI)
+ Rates of absenteeism caused by conjunctivitis
+ Rates of absenteeism caused by laboratory-confirmed influenza

Notes Location: Cairo, Eygpt
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Talaat 2008 EGY (continued)

Duration: February to May 2008 (12 weeks)

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk 60 elementary schools were randomly selected by using a computer-generat-

tion (selection bias) ed random-number table

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not described

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Accounted for number enrolled for the trialin the analysis

(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias Low risk Quote: "No significant differences were found for the 2 groups in median (8
years), sex distribution (51% male) or the median number of students per
school (635 [interquartile range 394-978])"

Zomer 2015 NED
Study characteristics
Methods Cluster-RCT

Inclusion of participants in the analysis: adequate
Length of follow-up: November 2011 to March 2012

Cluster-adjustment method: adjusted

Participants

Number: 71 day-care centres (DCC) (intervention: 36; control: 35) with 545 children (278 from 34 inter-
vention DCCs and 267 from 35 control DCCs)

Inclusion criteria: children attended the DCC at least 2 days a week; aged between 6 months and 3 -5
years; intended to attend the DCC throughout the trial period; parents consented; Dutch-speaking and
had access to e-mail or regular post

Exclusion criteria: child had chronic illness; child was on medication that predisposed him/her to infec-
tion and sibling is taking part in the trial (1 per child per family participant)

Age: children between 6 months and 60 months

Interventions

Intervention (see Table 1 for detailed description):
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Zomer 2015 NED (Continued)

« Hand-hygiene products provided free of charge

« Training on Dutch Hand Hygiene guidelines with booklet on its content distributed

+ Trainingsessions aimed at goal setting and formulating specific hand-hygiene improvement activities
« Provision of posters and stickers to children and caregivers as reminders and cue to action

Control:

« Nointervention (continued their usual hand hygiene practice)

Outcomes « Incidence of gastrointestinal infections (incidence of diarrhoea specifically)
« Caregivers hand-hygiene compliance
Not used in this review:
« incidence of respiratory infections.

Notes Location: Rotterdam-Rijnmond, Gouda, and Leiden regions of Netherlands
Duration: September 2011 to April 2012 (7 months)

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Stratified randomized allocation

tion (selection bias)

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not stated

sessment (detection bias)

All outcomes

Incomplete outcome data Low risk 553 children included in the trial; 545 included in the analysis

(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "...the crude incidence of diarrhoeal episodes differed between inter-

vention and control DCCs at baseline..."

Comment: There were some differences in baseline characteristics between in-
tervention and control groups.

aSee Table 1; Table 2; and Table 3 for a detailed description of the interventions.

Zomer 2015 NED

Study characteristics
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Zomer 2015 NED (Continued)
Methods

Cluster-RCT
Inclusion of participants in the analysis: adequate
Length of follow-up: November 2011 to March 2012

Cluster-adjustment method: adjusted

Participants

Number: 71 day-care centres (DCC) (intervention: 36; control: 35) with 545 children (278 from 34 inter-
vention DCCs and 267 from 35 control DCCs)

Inclusion criteria: children attended the DCC at least 2 days a week; aged between 6 months and 3 - 5
years; intended to attend the DCC throughout the trial period; parents consented; Dutch-speaking and
had access to e-mail or regular post

Exclusion criteria: child had chronic illness; child was on medication that predisposed him/her to infec-
tion and sibling is taking part in the trial (1 per child per family participant)

Age: children between 6 months and 60 months

Interventions

Intervention (see Table 1 for detailed description):

« Hand-hygiene products provided free of charge

+ Training on Dutch Hand Hygiene guidelines with booklet on its content distributed

«+ Trainingsessions aimed at goal setting and formulating specific hand-hygiene improvement activities
« Provision of posters and stickers to children and caregivers as reminders and cue to action

Control:

« Nointervention (continued their usual hand hygiene practice)

Outcomes « Incidence of gastrointestinal infections (incidence of diarrhoea specifically)
« Caregivers hand-hygiene compliance
Not used in this review:
« incidence of respiratory infections.

Notes Location: Rotterdam-Rijnmond, Gouda, and Leiden regions of Netherlands
Duration: September 2011 to April 2012 (7 months)

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Stratified randomized allocation

tion (selection bias)

Allocation concealment Unclear risk Not described

(selection bias)

Blinding of participants Unclear risk Not described

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not stated

sessment (detection bias)

All outcomes
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Zomer 2015 NED (Continued)

Incomplete outcome data Low risk 553 children included in the trial; 545 included in the analysis

(attrition bias)

All outcomes

Selective reporting (re- Low risk None observed

porting bias)

Other bias High risk Quote: "...the crude incidence of diarrhoeal episodes differed between inter-

vention and control DCCs at baseline..."

Comment: There were some differences in baseline characteristics between in-
tervention and control groups.

aSee Table 1; Table 2; and Table 3 for a detailed description of the interventions.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Ahmed 1993 Observational trial examining risk factors for diarrhoeal infections

Aiello 2008 Combined both randomized and quasi-experimental trials in the analysis. Outcome measure was
on general GIT illnesses including diarrhoea

Alam 1989 Main intervention was provision of water supply through hand pumps

Andrade 2017 Quasi-RCT and Incidence of diarrhoea was not assessed

Arnold 2009 Cross-sectional cohort intervention trial (non-randomized study)

Arnold 2013 Description of planned intervention trial design and rationale

Azor-Martinez 2014

Acute gastroenteritis (AGE) outcome assessed, not specific to diarrhoea

Barros 1999

Observational trial examining risk factors for diarrhoeal infections

Benjamin-Chung 2017

Hand-washing promotion was part of a group of interventions administered. No handwashing-only
arm

Bieri 2013 Hand washing not an intervention and diarrhoea not an outcome
Biran 2009 Hand washing an outcome not an intervention
Biran 2014 Diarrhoea not an outcome, assessed emotional drivers of behaviour for improving hand-washing

behaviours

Boubacar Mainassara 2014

Mixed hygiene interventions not specific to hand washing

Bowen 2012 Diarrhoea not an outcome, assessed child growth and development
Bowen 2013 Did not assess diarrhoeal outcomes but assessed hand-washing behaviours - 1 of our secondary
outcome measures
Burns 2018 Diarrhoea not an outcome
Hand-washing promotion for preventing diarrhoea (Review) 103
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Reason for exclusion

Burton 2011

Measures effect on hand contamination not diarrhoeal rates

Caruso 2014 Diarrhoea not an outcome; assessed the effect of latrine cleaning and hand washing with soap in-
tervention on school absenteeism

Chard 2018 Diarrhoea not an outcome

Chard 2019 Hand-washing promotion was part of a group of interventions administered including drinking wa-

ter filters. No handwashing-only arm

Clasen 2014a

Hand-washing promotion not an intervention

Clasen 2014b

Hand-washing promotion not specific intervention but latrine use/coverage

Clemens 1987

Observational trial examining risk factors for diarrhoeal infections

Contzen 2015

Non-randomized trial. Diarrhoea incidence not assessed

Correa 2012

Trial did not promote handwashing but alcohol-based hand rubs as complement to handwashing;
control continued existing handwashing practices

Curtis 2001

No concurrent control

Doebbeling 1992

Outcome measure (incidence of nosocomial infection) not specific to diarrhoea episodes but to in-
cidence of gastrointestinal infections in general

Dreibelbis 2014

Mixed hygiene intervention, not specific to hand washing

Dreibelbis 2016

Not an RCT and Incidence of diarrhoea was not assessed

Duijster 2017

Not an RCT and Incidence of diarrhoea was not assessed

Dyer 2000

Intervention was instant hand sanitizer

Ecrumen 2018

Incidence of diarrhoea not assessed

Ecrumen 2019

Incidence of diarrhoea not assessed

Enebeli 2017

Not an RCT

Erismann 2017

Incidence of diarrhoea not assessed

Fan 2011

Non-randomized study

Freeman 2014

Mixed water, sanitation and hygiene intervention, not specific to hand washing

Greene 2012

Measured exposure to faecal pathogen (risk of Escherichia coli). Hand contamination of E. coli

Greenland 2016

Incidence of diarrhoea was not assessed. The trial assessed use of zinc and ORS to treat diarrhoea,
and reported incidence of diarrhoea in children that were treated with zinc

Guinan 2002

Observational study

Hammond 2000

Intervention did not involve hand washing

Hand-washing promotion for preventing diarrhoea (Review)
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Study Reason for exclusion

Hovi 2017 Incidence of diarrhoea not assessed. Trial reports the effect of the intervention on weekly preva-
lence of reported symptoms of gastrointestinal infection in general

Hiibner 2010 Hand washing not an intervention (but measured the effectiveness of hand disinfection with alco-
holic rubs)

Huda 2012 Assessed observed hand-washing hygiene behaviours

Jinadu 2007 Diarrhoea episodes not assessed, but rather hygiene behavioural change.

Johansen 2015

Outcome measure not directly on diarrhoea but on infectious illness and school absenteeism. Pa-
per describes the design of the RCT

Kamm 2016 Incidence of diarrhoea was not assessed
Kang 2017 Incidence of diarrhoea not assessed
Khan 1982 Case-control study

Larson 2003

No relevant outcome measures. Assessed colony-forming units of bacteria

Larson 2004

Outcome measure not specific to incidence of diarrhoea

Lee 1991 Controlled before-and-after study

Luby 2001b Observational trial

Luby 2004 Non-randomized trial

Luby 2007 Diarrhoea episodes not assessed. Measured hand contamination

Luby 2008 Hand washing not an intervention but use of flocculant-disinfectant for treating drinking water
Luby 2010 Diarrhoea episodes not assessed. Measured hand contamination

Manjang 2018 Incidence of diarhoea not assessed. Study reports baseline characteristics only

Master 1997 Outcome measure not specific on diarrhoeal episodes

Morton 2004

Outcome measure not specific on diarrhoeal episodes

Najnin 2017

None of the arms received hand-washing promotion only

Naluonde 2018

Incidence of diarrhoea not assessed

Oncu 2018

Incidence of diarrhoea not assessed

Oughton 2009

Diarrhoea episodes not assessed but removal of Clostridium difficile

Overgaard 2016 Incidence of diarrhoea not assessed. Study reports incidence of episodes of school absence as-
cribed to diarrhoea per school year
Patel 2012 Non-randomized trial

Peterson 1998

Observational trial examining risk factors for diarrhoeal infections

Hand-washing promotion for preventing diarrhoea (Review)
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Study Reason for exclusion

Pinfold 1996 No comparable baseline information on diarrhoeal episodes provided

Priest 2014 Diarrhoea episodes not the outcome, but illness absence including general GIT infection

Rosen 2009 Diarrhoea episodes not assessed. Tested effect of hand-washing intervention on psychosocial mea-

sures

Saboori 2013

Diarrhoea episodes not assessed. Assessed hand-washing episodes and E. coli hand contamination

Savolainen-Kopra 2012

Outcome measure not specific to diarrhoeal morbidity but to incidence of GIT infection

Shafique 2013 Hand sanitizer not hand washing the intervention. Mean duration of diarrhoea and not diarrhoea
episodes the main outcome measure
Shahid 1996 No comparable baseline information provided

Sinharoy 2017

Hand washing was part of a group of interventions administered to the 2 intervention arms in the
trial

Sircar 1987

No comparable baseline information on diarrhoea episodes provided

Slayton 2013

Hand towels the main intervention, not hand washing

Vally 2019 Mixed water, sanitation and hygiene intervention, not specific to hand washing

Vindigni 2011 Combined both randomized and quasi-experimental trials in the analysis. Measured hand washing
adherence

White 2003 Outcome measure not specific to diarrhoeal morbidity

Wilson 1991 Controlled before-and-after study

Zhang 2013 Diarrhoea not the direct outcome; Proxy data of 'stomach pain' was reported

GIT: gastro-intestinal tract

Characteristics of studies awaiting classification [ordered by study ID]

Denbaek 2018

Methods

3-armed cluster-randomized controlled trial using school-based multicomponent interventions to
improve hand washing among schoolchildren

Participants

Schoolchildren in Danish schools; 2 intervention arms involving 14 schools each and 15 control
schools

Interventions

A curriculum component addressing knowledge and skills, daily hand washing before lunch, extra
cleaning of school toilets during the school day

Outcomes

Infectious illness days, infectious illness episodes, and illness-related absenteeism

Notes

Hand-washing promotion for preventing diarrhoea (Review)
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DATA AND ANALYSES

Comparison 1. Hand washing intervention at child care centres and schools versus no intervention

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
1.1 Incidence of diarrhoea; subgrouped by 11 50044 Rate Ratio (IV, Random, 95% Cl) 0.69[0.59, 0.81]

country income strata

1.1.1 High-income countries 9 4664 Rate Ratio (IV, Random, 95% Cl) 0.70[0.58, 0.85]
1.1.2 Low- or middle-income countries 2 45380 Rate Ratio (IV, Random, 95% Cl) 0.66 [0.43, 0.99]
1.2 Incidence of diarrhoea; subgrouped by 11 Rate Ratio (IV, Random, 95% Cl) Subtotals only

co-interventions

1.2.1 Focused: hand washing only 2 1045 Rate Ratio (IV, Random, 95% Cl) 0.69[0.43, 1.09]

1.2.2 Multiple hygiene interventions 9 48999 Rate Ratio (IV, Random, 95% Cl) 0.69[0.57,0.84]

1.3 Incidence of diarrhoea; subgrouped by 11 Rate Ratio (IV, Random, 95% Cl) Subtotals only

blinding

1.3.1 Blinding of outcome assessors 3 1303 Rate Ratio (IV, Random, 95% Cl) 0.74 [0.56, 0.98]

1.3.2 No blinding of outcome assessors 8 48741 Rate Ratio (IV, Random, 95% Cl) 0.67 [0.56, 0.80]
Hand-washing promotion for preventing diarrhoea (Review) 107
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Analysis 1.1. Comparison 1: Hand washing intervention at child care centres and schools versus
no intervention, Outcome 1: Incidence of diarrhoea; subgrouped by country income strata

Handwashing Control Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
1.1.1 High-income countries
Bartlett 1984 USA -0.12 0.14 196 178 9.7% 0.89[0.67, 1.17] o
Black 1977 USA -0.65 0.27 62 54 5.4% 0.52[0.31, 0.89] ——
Butz 1990 USA -0.33 0.15 58 50 9.3% 0.72[0.54, 0.96] -
Carabin 1997 CAN (1) -0.2613 0.214 865 864 7.0% 0.77[0.51, 1.17] —=]
Kotch 1989 USA (2) -0.17 0.09 185 186  11.8% 0.84[0.71, 1.01] =
Kotch 2003 USA (3) -0.601 0.05 194 194  13.1% 0.55[0.50, 0.60] .
Ladegaard 1999 DEN -0.4 0.35 212 263 3.8% 0.67[0.34, 1.33] .
Roberts 1996 AUS -0.6931  0.1622 299 259 8.8% 0.50[0.36, 0.69] -
Zomer 2015 NED -0.1054  0.1068 278 267 11.1% 0.90[0.73, 1.11] r
Subtotal (95% CI) 2349 2315  80.0% 0.70[0.58, 0.85]

Heterogeneity: Tau? = 0.06; Chi2 = 38.54, df = 8 (P < 0.00001); 12 = 79%
Test for overall effect: Z = 3.70 (P = 0.0002)

1.1.2 Low- or middle-income countries

Pickering 2013 KEN -0.1729  0.1897 460 469 7.8% 0.84[0.58, 1.22] —af
Talaat 2008 EGY -0.601 0.08 20882 23569  12.2% 0.55[0.47 , 0.64] -
Subtotal (95% CI) 21342 24038  20.0% 0.66 [0.43, 0.99] ‘

Heterogeneity: Tau? = 0.07; Chi2=4.32, df = 1 (P = 0.04); 12=77%
Test for overall effect: Z = 2.00 (P = 0.05)

Total (95% CI) 23691 26353 100.0% 0.69[0.59, 0.81] ‘

Heterogeneity: Tau? = 0.05; Chi? = 44.69, df = 10 (P < 0.00001); |2 = 78%

Test for overall effect: Z = 4.62 (P < 0.00001) 0.01 01 1 10 100

Test for subgroup differences: Chi2=0.08, df = 1 (P=0.77), 12= 0% Favours hand washing Favours no hand washing
Footnotes

(1) Carabin 1997 CAN: The exact number of children per study arm was not provided. We simply divided the total by two
(2) Kotch 1989 USA: The exact number of children per study arm was not provided. We simply divided the total by two
(3) Kotch 2003 USA: The exact number of children per study arm was not provided. We simply divided the total by two
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Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



- Coch rane Trusted evidence.
= . Informed decisions.
1 Li b ra ry Better health. Cochrane Database of Systematic Reviews

Analysis 1.2. Comparison 1: Hand washing intervention at child care centres and schools
versus no intervention, Outcome 2: Incidence of diarrhoea; subgrouped by co-interventions

Handwashing Control Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
1.2.1 Focused: hand washing only
Black 1977 USA -0.65 0.27 62 54  41.9% 0.52[0.31,0.89] -
Pickering 2013 KEN -0.1729  0.1897 460 469  58.1% 0.84[0.58, 1.22]
Subtotal (95% CI) 522 523 100.0% 0.69[0.43, 1.09] :

Heterogeneity: Tau? = 0.06; Chi2 = 2.09, df = 1 (P = 0.15); 12=52%
Test for overall effect: Z=1.58 (P=0.11)

1.2.2 Multiple hygiene interventions

Bartlett 1984 USA (1) -0.12 0.14 196 178 11.2% 0.89[0.67,1.17] o
Butz 1990 USA -0.33 0.15 58 50 10.8% 0.72[0.54, 0.96] I~
Carabin 1997 CAN (2) -0.2613 0.214 865 864 8.6% 0.77[0.51,1.17] =l
Kotch 1989 USA (3) -0.17 0.01 185 186  14.5% 0.84[0.83,0.86] u
Kotch 2003 USA (4) -0.601 0.05 194 194 14.0% 0.55[0.50, 0.60] .
Ladegaard 1999 DEN -04 0.35 212 263 5.1% 0.67[0.34,1.33] —el
Roberts 1996 AUS -0.6931 0.1622 299 259  10.4% 0.50[0.36, 0.69] -
Talaat 2008 EGY -0.601 0.08 20882 23569  13.2% 0.55[0.47, 0.64] -
Zomer 2015 NED -0.1054  0.1068 278 267 12.4% 0.90[0.73,1.11] r
Subtotal (95% CI) 23169 25830 100.0% 0.69[0.57, 0.84] ‘

Heterogeneity: Tau? = 0.07; Chi2 = 109.60, df = 8 (P < 0.00001); |12 = 93%
Test for overall effect: Z = 3.72 (P = 0.0002)

Test for subgroup differences: Chiz = 0.00, df = 1 (P=0.97), 12= 0% 0_61 ofl 1 10

100

Favours focused Favours non-focused

Footnotes

(1) Bartlett 1984 USA: The exact number of children per study arm was not provided. We simply divided the total by two.
(2) Carabin 1997 CAN: The exact number of children per study arm was not provided. We simply divided the total by two.
(3) Kotch 1989 USA: The exact number of children per study arm was not provided. We simply divided the total by two.
(4) Kotch 2003 USA: The exact number of children per study arm was not provided. We simply divided the total by two.
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Analysis 1.3. Comparison 1: Hand washing intervention at child care centres and schools
versus no intervention, Outcome 3: Incidence of diarrhoea; subgrouped by blinding

Handwashing Control Rate Ratio Rate Ratio

Study or Subgroup log[Rate Ratio] SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
1.3.1 Blinding of outcome assessor s

Bartlett 1984 USA -0.12 0.14 196 178  30.2% 0.89[0.67, 1.17]

Kotch 1989 USA (1) -0.17 0.01 185 186  42.4% 0.84[0.83, 0.86]

Roberts 1996 AUS -0.6931  0.1622 299 259  27.4% 0.50[0.36, 0.69] -
Subtotal (95% Cl) 680 623 100.0% 0.74[0.56 , 0.98]

Heterogeneity: Tau? = 0.05; Chi2 = 10.50, df = 2 (P = 0.005); 12 = 81%

Test for overall effect: Z = 2.09 (P = 0.04)

1.3.2 No blinding of outcome assessors

Black 1977 USA -0.65 0.27 62 54 7.1% 0.52[0.31,0.89] ——
Butz 1990 USA -0.33 0.15 58 50 13.2% 0.72[0.54, 0.96] =]
Carabin 1997 CAN (2) -0.2613 0.214 865 864 9.5% 0.77[0.51, 1.17] =}
Kotch 2003 USA (3) -0.601 0.05 194 194  20.0% 0.55[0.50, 0.60] n
Ladegaard 1999 DEN -04 0.35 212 263 4.9% 0.67[0.34, 1.33] —
Pickering 2013 KEN -0.1729  0.1897 460 469  10.8% 0.84[0.58, 1.22] —a
Taaat 2008 EGY -0.601 0.08 20882 23569  18.2% 0.55[0.47, 0.64] =
Zomer 2015 NED -0.1054  0.1068 278 267  16.3% 0.90[0.73, 1.11] -
Subtotal (95% CI) 23011 25730 100.0% 0.67[0.56, 0.80] ’
Heterogeneity: Tau? = 0.04; Chi2 = 25.22, df = 7 (P = 0.0007); 12 = 72%

Test for overall effect: Z = 4.54 (P < 0.00001)

Test for subgroup differences: Chiz = 0.36, df = 1 (P = 0.55), 12= 0% obl o1 1 o 10

Footnotes

Favours [Blinding]

(1) Kotch 1989 USA: The exact number of chidlren per study arm was not provided. We simply divided the total by two.
(2) Carabin 1997 CAN: The exact number of chidlren per study arm was not provided. We simply divided the total by two.
(3) Kotch 2003 USA: The exact number of chidlren per study arm was not provided. We simply divided the total by two.

Comparison 2. Hand washing intervention in the community versus no intervention

Favours [No blinding]

Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
2.1 Incidence of diarrhoea: rate ratios 9 15950 Incidence rate ratio (IV, Random, 95% 0.71[0.62,0.81]
Cl)
2.2 Mean longitudinal prevalence 4 14577 Mean Difference (IV, Random, 95% Cl) -4.60[-8.02,-1.19]
(pooled)
2.3 Incidence of diarrhoea; subgrouped 9 15950 Rate Ratio (IV, Random, 95% Cl) 0.71[0.62,0.81]
by co-interventions
2.3.1 Focused: hand washing only 5 10888 Rate Ratio (IV, Random, 95% CI) 0.63[0.52,0.78]
2.3.2 Multiple hand hygiene interven- 4 5062 Rate Ratio (IV, Random, 95% Cl) 0.77[0.65, 0.90]
tions
2.4 Incidence of diarrhoea; subgrouped 9 Rate Ratio (IV, Random, 95% Cl) Subtotals only
by blinding
2.4.1 Blinding of outcome assessors 5 4294 Rate Ratio (IV, Random, 95% Cl) 0.76 [0.64, 0.90]
2.4.2 No blinding of outcome assessors 4 11656 Rate Ratio (IV, Random, 95% Cl) 0.63[0.48,0.83]

Hand-washing promotion for preventing diarrhoea (Review)
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Outcome or subgroup title No. of No. of Statistical method Effect size
studies partici-
pants
2.5 Incidence of diarrhoea; subgrouped 9 Rate Ratio (IV, Random, 95% ClI) Subtotals only
by provision of soap
2.5.1 Soap provided 7 12646 Rate Ratio (IV, Random, 95% Cl) 0.66 [0.58, 0.75]
2.5.2 No soap provided 2 3304 Rate Ratio (IV, Random, 95% ClI) 0.84[0.67, 1.05]
2.6 Mean longitudinal prevalence 6 Other data No numeric data

Analysis 2.1. Comparison 2: Hand washing intervention in the community
versus ho intervention, Outcome 1: Incidence of diarrhoea: rate ratios

Intervention Control Incidencerateratio Incidencerateratio

Study or Subgroup log[Incidencerateratio] SE Total Total  Weight 1V, Random, 95% CI 1V, Random, 95% ClI
Haggerty 1988 COD (1) -0.061799999999999994 0.051399999999999994 977 977  15.3% 0.94[0.85, 1.04] o

Han 1985 MMR -0.35 0.14 236 258  10.0% 0.70[0.54, 0.93] -

Hartinger 2011 PER -0.3 0.07 267 267 14.3% 0.74[0.65, 0.85] -

Hashi 2017 ETH -0.4308 0.067 612 612  14.4% 0.65[0.57,0.74] -

Langford 2007 NPL -0.3 0.16 45 43 8.9% 0.74[0.54, 1.01] |

Luby 2003a PAK -0.755 0.1332 3163 1528  10.4% 0.47[0.36, 0.61] -

Luby 2003b PAK -0.5621 0.2293 1711 1852 6.0% 0.57[0.36, 0.89] —]

Nicholson 2008 IND -0.24 0.23 1026 1026 6.0% 0.79[0.50, 1.23] —t

Stanton 1985 BGD (2) -0.2876 0.061500000000000006 675 675  14.8% 0.75[0.66, 0.85] -

Total (95% CI) 8712 7238 100.0% 0.71[0.62, 0.81] ’
Heterogeneity: Tauz = 0.03; Chi2 = 37.67, df = 8 (P < 0.00001); 12 = 79%

Test for overall effect: Z = 4.92 (P < 0.00001) obl o1 1 T 10

Test for subgroup differences: Not applicable

Footnotes

Favours hand washing Favours no hand washing

(1) Haggerty 1988 COD: The exact number of children per study arm was not provided. We simply divided the total by two.
(2) Stanton 1985 BDG: The exact number of children per study arm was not provided. We simply divided the total by two.

Analysis 2.2. Comparison 2: Hand washing intervention in the community
versus no intervention, Outcome 2: Mean longitudinal prevalence (pooled)

Experimental Control Mean Difference Mean Difference

Study or Subgroup MD SE Total Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
Briceno 2017 TZA -9 1.2 1452 1481 251%  -9.00[-11.35, -6.65] ——

Galiani 2016 PER -5.9 15 1788 1788  23.5% -5.90[-8.84, -2.96] R

Luby 2018 BGD -25 0.5612 1795 3517 27.7% -2.50[-3.60, -1.40] -

Null 2018 KEN -11 1.479% 1352 1404  23.6% -1.10[-4.00, 1.80] J

Total (95% ClI) 6387 8190 100.0% -4.60[-8.02, -1.19] ‘
Heterogeneity: Tau? = 10.64; Chi2 = 29.29, df = 3 (P < 0.00001); 12 = 90%

Test for overall effect: Z = 2.64 (P = 0.008) 10 5 0 5 10

Test for subgroup differences: Not applicable

Favours hand washing Favours no hand washing
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Analysis 2.3. Comparison 2: Hand washing intervention in the community versus no
intervention, Outcome 3: Incidence of diarrhoea; subgrouped by co-interventions

Intervention Control Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total Weight 1V, Random, 95% ClI 1V, Random, 95% ClI
2.3.1 Focused: hand washing only
Han 1985 MMR -0.35 0.14 236 258 10.0% 0.70[0.54, 0.93]
Langford 2007 NPL -0.3 0.16 45 43 8.9% 0.74[0.54, 1.01] .
Luby 2003a PAK -0.755  0.1332 3163 1528 10.4% 0.47[0.36, 0.61] -
Luby 2003b PAK -0.5621  0.2293 1711 1852 6.0% 0.57[0.36, 0.89] ——
Nicholson 2008 IND -0.2411  0.2246 1026 1026 6.1% 0.79[0.51, 1.22] —}
Subtotal (95% CI) 6181 4707 41.4% 0.63[0.52, 0.78] ‘

Heterogeneity: Tau? = 0.03; Chi2=7.64, df =4 (P=0.11); 12=48%
Test for overall effect: Z = 4.34 (P < 0.0001)

2.3.2 Multiple hand hygiene interventions

Haggerty 1988 COD (1) 00618  0.0514 o77 977 15.3% 0.94[0.85, 1.04] .
Hartinger 2011 PER 03 007 267 267 14.2% 0.74[0.65, 0.85] -
Hashi 2017 ETH 04308  0.067 612 612 14.4% 0.65[0.57, 0.74] .

Stanton 1985 BGD (2) -0.2876  0.0615 675 675  14.7% 0.75[0.66, 0.85] .
Subtotal (95% CI) 2531 2531 58.6% 0.77[0.65, 0.90] ¢

Heterogeneity: Tau? = 0.02; Chi2 = 21.46, df = 3 (P < 0.0001); 12 = 86%
Test for overall effect: Z = 3.22 (P = 0.001)

Total (95% CI) 8712 7238 100.0% 0.71[0.62, 0.81] .

Heterogeneity: Tau? = 0.03; Chi2 = 37.67, df = 8 (P < 0.00001); 2= 79%

Test for overal effect: Z = 4.93 (P < 0.00001) 0.01 01 . 10 100
Test for subgroup differences: Chiz = 2.01, df = 1 (P=0.16), 12=50.4% Favours focused Favours non-focused
Footnotes

(1) Haggerty 1988 COD: The exact number of children per study arm was not provided. We simply divided the total by two.
(2) Stanton 1985 BGD: The exact number of children per study arm was not provided. We simply divided the total by two.

Analysis 2.4. Comparison 2: Hand washing intervention in the community versus
no intervention, Outcome 4: Incidence of diarrhoea; subgrouped by blinding

Intervention Control Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total Weight [V, Random, 95% ClI 1V, Random, 95% ClI
2.4.1 Blinding of outcome assessors
Hashi 2017 ETH -0.4308 0.067 612 612 23.1% 0.65[0.57, 0.74] ™
Han 1985 MMR -0.35 0.14 236 258 15.7% 0.70[0.54, 0.93] -
Langford 2007 NPL -0.3 0.16 45 43 14.0% 0.74[0.54,1.01] .~
Hartinger 2011 PER -0.3 0.07 267 267 22.8% 0.74[0.65, 0.85] ™
Haggerty 1988 COD (1) -0.0618  0.0514 977 977  245% 0.94[0.85, 1.04] r
Subtotal (95% CI) 2137 2157 100.0% 0.76[0.64, 0.90] ’

Heterogeneity: Tau? = 0.03; Chi2 = 21.60, df = 4 (P=0.0002); |12 = 81%
Test for overall effect: Z = 3.23 (P = 0.001)

2.4.2 No blinding of outcome assessors

Luby 2003a PAK -0.755  0.1332 3163 1528  27.8% 0.47[0.36, 0.61] -

Luby 2003b PAK -0.5621  0.2293 1711 1852  18.6% 0.57[0.36, 0.89] -

Stanton 1985 BGD (1) -0.2876  0.0615 675 675 34.6% 0.75[0.66 , 0.85] n

Nicholson 2008 IND -0.2411  0.2246 1026 1026 19.0% 0.79[0.51, 1.22] =

Subtotal (95% CI) 6575 5081 100.0% 0.63[0.48,0.83] ‘

Heterogeneity: Tau? = 0.05; Chi2 = 11.18, df = 3 (P=0.01); 12= 73%

Test for overall effect: Z = 3.28 (P=0.001)

Test for subgroup differences: Chiz = 1.19, df = 1 (P= 0.27), 12= 16.1% o1 o1 1 T 1o
Favours blinding Favours no blinding

Footnotes
(1) The exact number of children per study arm was not provided. We simply divided the total by two.
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Analysis 2.5. Comparison 2: Hand washing intervention in the community versus no
intervention, Outcome 5: Incidence of diarrhoea; subgrouped by provision of soap

Coch rane Trusted evidence.
. Informed decisions.
LI b ra ry Better health.

Cochrane Database of Systematic Reviews

Intervention Control Rate Ratio Rate Ratio
Study or Subgroup log[Rate Ratio] SE Total Total  Weight 1V, Random, 95% ClI 1V, Random, 95% ClI
2.5.1 Soap provided
Han 1985 MMR -0.35 0.14 236 258  12.8% 0.70[0.54, 0.93] -
Hartinger 2011 PER -0.3 0.07 267 267 24.8% 0.74[0.65, 0.85] n
Hashi 2017 ETH -0.4308 0.067 612 612  255% 0.65[0.57, 0.74] n
Langford 2007 NPL -0.3 0.16 45 43 10.7% 0.74[0.54, 1.01] -
Luby 2003a PAK -0.755  0.1332 3163 1528  13.7% 0.47[0.36, 0.61] -
Luby 2003b PAK -0.5621  0.2293 1711 1852 6.2% 0.57[0.36, 0.89] ——
Nicholson 2008 IND -0.2411  0.2246 1026 1026 6.4% 0.79[0.51, 1.22] =t
Subtotal (95% CI) 7060 5586 100.0% 0.66 [0.58, 0.75] ‘
Heterogeneity: Tau? = 0.01; Chi2 = 10.87, df = 6 (P = 0.09); |2 = 45%
Test for overall effect: Z = 6.63 (P < 0.00001)
2.5.2 No soap provided
Haggerty 1988 COD -0.0618  0.0514 977 977  511% 0.94[0.85, 1.04]
Stanton 1985 BGD -0.2876  0.0615 675 675  48.9% 0.75[0.66 , 0.85] u
Subtotal (95% CI) 1652 1652 100.0% 0.84[0.67, 1.05]
Heterogeneity: Tau? = 0.02; Chi2 =7.94, df = 1 (P=0.005); 12=87%
Test for overall effect: Z = 1.53 (P=0.13)
Test for subgroup differences: Chiz = 3.52, df = 1 (P = 0.06), 12 = 71.6% 0.61 Ofl 1’0 160
Favours [Soap provided] Favours [No soapprovided]

Mean longitudinal preval

Analysis 2.6. Comparison 2: Hand washing intervention in the community
versus no intervention, Outcome 6: Mean longitudinal prevalence

ence

Study Mean longitudinal Control Standard error Adjusted preva- Time period of How the measure-
prevalence of diar- lence difference measurement ment was made
rhoea for all chil- (study Author re-
dren under obser- ported)
vation (Hand wash-
ing promotion)

Briceno 2017 TZA -0.004 (-0.4%) 0.086 (8.6%) 0.012 - Diarrhoeal symp- Caregiver-reported

toms in the past 7 diarrhoea
days

Galiani 2016 PER 0.001 (0.1%) 0.060 (6%) 0.015 - Diarrhoeal symp- Caregiver-reported

toms in the past 7 diarrhoea
days

Kapoor 2016 IND 38% 5.5% - "After controlling "End line survey in Caregiver-reported

the confounding both groups was car-
variables the preva- ried after 3
lence of diarrhoea months to record
was 3.9 times higher mothers’ behaviour
in control group as and number of
compared to episodes of diar-
intervention group rhoea among chil-
(adjusted odds ra- dren."
tio)" There were also
five visits where the
episodes of diar-
rhoea where record-
ed
Luby 2006 PAK 4.73% 8.62% 1.232 - 7 days (weekly longi-  Person-weeks with
tudinal prevalence diarrhoea/Per-
of diarrhoea) son-weeks of obser-
vation

Luby 2018 BGD 3.5% 5.7% 0.561 Adjusted prevalence Diarrhoeal symp- Caregiver-reported

difference (95% Cl)
-2.5(-3.6t0-1.3)

toms in the past 7
days

diarrhoea

Hand-washing promotion for preventing diarrhoea (Review)
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: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Prevalence ratio
(95%Cl) 0.60(0.45 to

0.80)

Null 2018 KEN 26.1% 27.1% 1.479 Adjusted prevalence Diarrhoeal symp- Caregiver-reported
difference (95% Cl) toms in the past 7 diarrhoea
-1.1(-4.0t0-1.8) days

Prevalence ratio
(95%Cl) 0.98 (0.87 to
1.09)

Comparison 3. Hand washing intervention in hospital setting versus no intervention

Outcome or subgroup title No. of No. of partici- Statistical method Effect size
studies pants
3.1 Episodes of diarrhoea 1 148 Mean Difference (IV, Random, 95% ClI)  -1.68 [-1.93, -1.43]

Analysis 3.1. Comparison 3: Hand washing intervention in hospital
setting versus no intervention, Outcome 1: Episodes of diarrhoea

Favours hand washing Control Mean Difference M ean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% CI
Huang 2007 USA 1.24 0.9 73 292 0.6 75 100.0% -1.68[-1.93, -1.43] .
Total (95% CI) 73 75 1000%  -1.68[-1.93,-1.43] ]
Heterogeneity: Not applicable
Test for overall effect: Z = 13.32 (P < 0.00001) -10 5 0 5 10
Test for subgroup differences: Not applicable Favours hand washing Favours no hand washing

ADDITIONAL TABLES

Hand-washing promotion for preventing diarrhoea (Review) 114
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Table 1. Description of hand-washing interventions at child day-care centres and schools

Trial Promotional activity Classifica- Message content Hand- wash-  Hand-wash-  Ma- Water avail-
tiona ing method ing styleb terial  ability
provi-
sion
Ban 2015 CHN  Parents or guardians and teachers 1. Provision Children, their family members 1. water with Not specified Fam- Unknown
in the intervention group were in- ofhand-hy- and teachers were advised to wash  liquid antimi- ilies
structed, in person, on: gieneprod-  their hands daily using liquid an- crobial soap and
1. proper hand-hygiene techniques ucts timicrobial soap, especially kinder-
2. Hand- 2. hand san- gartens
2. how to use all of the antibacteri- hyei 1. before eating itizers used in
. L ygiene .
al products which were distributed education ) without run- thein-
3. Hard surfaces in kindergartens 2. after using the bathroom ning water terven-
were to be cl'eaned or d|§|nfecteq 3. after blowing their nose tion
every day using antiseptic-germi- group
cide or bleach 4. after outdoor activities. were
. Instant hand sanitizer was to be provid-
4. hard surfaces in homes were to . . - ;
b . carried daily and used without run- ed with
e cleaned or disinfected at least :
twice every week. Items such as ning water an-

y tibac-
children’s toys, house furnishings, terial
frequently-touched objects (door- prod-
knobs, tables or

. ucts

desks), kitchen surfaces (uten- for

sils, cutlery, countertops, chop- hand

ping boards, sinks, floors, etc.), hy-

bathroom surfaces (toilet, sink, giene

floor, etc.) were also included in and

the w.eekly cleaning or disinfecting surface

practices clean-
ing or
disin-
fection
pro-
duced
by the
Whealth-
fields
Lohmann
(Guangzhou)
Com-
pany
Ltd.
Items
distrib-
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Table 1. Description of hand-washing interventions at child day-care centres and schools (continued)

uted
includ-
ed lig-
uid an-
timi-
crobial
soap
for
hand
wash-
ing, in-
stant
hand
sanitiz-
er for
hand-
disin-
fect-
ing an-
tisep-
tic-ger-
micide
and
bleach
for sur-
face
disin-
fect-
ing.

Bartlett 1984
USA

1. Group meetings (directors and

caregivers)

2. Posters and handouts

1. Hygiene
education

2. Participa-
tory learn-
ingc

Staff and child hand washing, dia-
pering, food handling, and environ-
mental cleaning

Unclear Not specified

Not Adequate
speci-
fied

Black 1977
USA

Large-group education

Hygiene edu-
cation

Staff and child hand-washing be-
fore handling food and after defae-
cation

Water with Unclear
bar soap and

paper towels

Bythe  Adequate
day-

care

cen-

tres'

man-

age-

ment
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Table 1. Description of hand-washing interventions at child day-care centres and schools (continued)

Bowen 2004 1. Large-group training 1. Hygiene Hand washing before eating and Water with Under run- Sup- Adequate (cri-
CHN 2. Posters, videotape, wall charts, education after toileting soap ning water pliesof  teria for tak-
games 2. Behaviour soapto ingpartin tri-
3. Take-home packs modifica- §chools al)
. . tion in 'ex-
4. Peer trainers and peer monitor- pand-
Ing ed In-
terven-
tion'; 1
bar of
soap to
homes
in both
ex-
pand-
ed and
stan-
dard
inter-
ven-
tion
Butz 1990 USA  Large-group training (in-home in- 1. Hygiene . Modes of transmission of Waterwith Not specified Allsup-  Adequate
struction to day-care providers) education pathogens in the home soap plies
2. Provision . Indications of hand washing pro-
of  soap/ . Use of vinyl gloves and dispos- vided
hand .rinse able diaper changing pad by re-
material . Use of an alcohol-based hand searchers
rinse (if unable to wash hands
with water plus soap)
Carabin 1997 1. Large-group hygiene training Hygiene edu- . Wash hands before lunch and af-  Unclear Not specified Un- Adequate
CAN (educators) cation ter using the toilets clear
2. Handouts . Clean toys with bleach
. Use of reminder cues for hand
washing
. Clean the sandbox with bleach
. Open windows at least 30 mins
every day
Kotch 1989 1. Large-group training Hygiene edu- . Hand washing of children and Water with Under run- Un- Adequate
USA 2. Curriculum for caregivers cation staff soap plusdis-  ning water clear

posable towel
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Table 1. Description of hand-washing interventions at child day-care centres and schools (continued)

2. Disinfection of diapering areas
and toilet

3. Physical separation of diapering
areas from food preparation and
serving areas

4. Hygienic diaper disposal

Kotch 2003 1. Large-group training using the 1. Hygiene Training to improve and standard- ~ Notdescribed  Not described Dia- Adequate
USA Keep it clean module for care- education ize the hand-washing, sanitation, pering,
givers . Provision diapering, and food preparation hand-
of equip- Proceduresin both intervention wash-
ment for and control centres by addressing ing,
food knowledge, attitudes, and behav- and
prepara- iours of child-care providers and food
tion, dia- Promotinguse of the equipment prepa-
per Chang_ ration
ing and equip-
hand ment
washing was
provid-
ed by
there-
searchers
Ladegaard Small-group practical demonstra- . Hygiene 1. Hand washing after stool con- Water with Under run- Un- Adequate
1999 DEN tion education tact soap ning water clear
. Participa- 2. Information on disease spread
tory learn- and when to wash hands to pre-
ing¢ vent diarrhoea
Pickering 1. Participatory discussion with . Hygiene 1. Hand washing before eating Water with Not described  Re- Adequate
2013 KEN teachers on germ theory and hy- education 2. After using the toilet soap searchers
giene . Installa- pro-
2. UNICEF in Kenyan-designed hy- tion of vided
giene promotion kit (including soap wall liquid
posters, stickers, a classroom ac- dispenser soap
tivity, etc.) and
water
tank
Roberts 1996 1. Large-group training . Hygiene 1. Hand washing before eatingand  Water with Under run- Un- Adequate
AUS 2. Booklets/newsletters education after toileting or changing a dia-  soap ning water clear
3. Songs about hand washing for per (staff and child)

children

2. Wash toys daily in dishwashers
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Table 1. Description of hand-washing interventions at child day-care centres and schools (continued)

2. Behaviour
modifica-
tion
Talaat 2008 . Larger-group training sessions Hygieneedu- 1. Hand washingwithsoapandwa- Water with Under run- 1. School Adequate
EGY 2. Posters cation ter upon arriving at school soap ning water ad-  (Cairo gover-
. Informational fliers were dis- 2. Hand washing after coughing or min-  nate was cho-
tributed to parents to reinforce sneezing Is- sen becaus.e
the messages delivered at the 3. Hand washing after using the tra- ofthe coptm-
schools bathroom, stool contact/defae- tion uous avail-
. A special song to promote hand cation 2. Par-  ability o;wal-
hygiene was developed and 4. Hand washing before and after ents  terinschoo
played regularly at schools meals of settings)
. Grade-specific students book- tr::}
lets were developed: each in- fici—
cluded a set of 12 games and fun pants
activities that promoted hand
washing
. The school contributes to pro-
moting hand washing by se-
lecting a weekly hand-hygiene
champion, launching school
contest for drawing, songs, and
drama
Zomer 2015 . Hand hygiene productsprovided 1. Provision 1. Hand hygiene before touch- Water with Not described  Trial Adequate
NED free of charge of hand-hy- ing/preparing food, eating oras-  soap investi-
. Training on Dutch Hand Hygiene giene prod- sist children to eat, and wound gators
guidelines with booklet on its ucts care pro-
content distributed 2. Hand- 2. Hand hygiene after diaper- vided
. Training sessions aimed at goal hygiene ing, toilet use/wiping but- hand-
setting and formulating specific education tocks, coughed/sneezed/wiped h}/-
hand hygiene improvement ac- 3. Compli- their own nose, contact with giene
tivities. ance with body fluids, wound care and af- prod-
. Provision of posters and stickers hand- ter hands were visibly soiled ?Cts
; . ; ree of
to children and caregivers as re- hygiene harge
minders and cue to action guidelines (Cdiz-g
penser
for pa-
per
towels,
soap,
alco-
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Table 1. Description of hand-washing interventions at child day-care centres and schools (continued)

hol-based
hand
sanitiz-
erand
hand
cream,
with
refills
for6
months)

dMessage classification.
bwhether done under running water; in a bowl, by an individual, or by several people.
CParticipatory learning involves a process that helps engage learners in an active role of inquiry in which they share experiences and reflect critically on practice in a context that
many group members find stimulating and relatively safe (Martin 1997).

Table 2. Description of hand-washing intervention in communities

Trial Promotional activity Clas- Message content Hand- wash-  Hand-wash- Material pro-  Water avail-
sifi- ing method ing styleb ability
ca-
tiona

Briceno 2017  Intensive social market-  1.Hy- 1.importance of hand washing Water with Under run- Not specified Unknown

TZA ing, including: giene soap ning water
ed- 2. hand washing after faecal contact: after de- ('tippy' taps)

1. hand-washing promo- | ,c3-  faecating, after toileting, after cleaning child
tion events with women  tjgn post-toileting
on market days, during
prenatal clinic visits,and ~ 2.Be- 3 hand washing before handling food: before
village meetings hav-  cutting or preparing food, before eating, before
iour  serving food, before breastfeeding
2. Distribution of promo-  0d-
tional materials ifica-
tion

3. face-to-face interac-
tions

4. Helping households
build 'tippy' taps

5. Travelling road shows
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Table 2. Description of hand-washing intervention in communities (continued)

6. Mass media radio
campaigns

Galiani 2016
PER

hand-washing promo-
tion through:

1. radio
2. printed materials
3. promotional events

4. educational sessions

1. Hy-
giene
ed-
uca-
tion

2. Be-
hav-
iour
mod-
ifica-
tion

1. hand washing with soap

Water with
soap

Unclear

Adequate

Unknown

Haggerty
1988 COD

Large-group training

1. Hand washing before meal preparation and
eating

2. Hand washing after defaecation (wash both
hand and buttocks for children)

3. Proper disposal of children's faeces

4. Disposal of animal faeces from yard

Unclear

Not specified

Unclear

Unknown

Han 1985
MMR

Small-group education
(households)

1. Hy-
giene
ed-
uca-
tion

2.
Pro-
Vi-
sion
of
hand-
wash-
ing
ma-
terial

Hand washing:
1. after defaecation;

2. before preparing or eating food.

Water with
bar soap

Not specified

Plain bar soap
provided by
researcher

Unknown

Hartinger
2011 PER

1. Hygiene education

1. Hy-
giene
ed-

Hand washing:

1. After stool contact/ defaecation

Water with
soap

Not specified

IHIP pro-
vided by re-
searchers

Unknown
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Table 2. Description of hand-washing intervention in communities (continued)

2. Provision of an In-
tegrated home-based
intervention package
(IHIP)

uca- 2. Before food preparation/ handling
tion
3. Before eating and feeding infants and small

children

Home-
hy- 4. After changing diapers

iene
ignter- 5. Correct use of improved stoves, includ-
ven- ing clearing and removing ashes and wood
tion residues that could obstruct ventilation
pack-

6. Correct application of the solar drinking wa-
tage ter disinfection (SODIS) method

in-

clud- 7, Elimination of animal excreta and isolation

ing of animals from the kitchen environment
OPTI-

MA-im-
proved
stove,
kitchen
sink,
hand
wash-
ing,
and
solar
drink-
ing
wa-
ter
disin-
fec-
tion
(SoDIS)
house-
hold
wa-
ter
treat-
ment

Hashi 2017
ETH

1. Sessions on health ed-
ucation

2. Provision of soap

1.Hy- 1. hand washing messages

giene
ed- - wash your hands before meal preparation
;(;2: - wash your hands before eating food

Water with
soap

Not specified

Saop provid-
ed by the re-
searchers

Unknown
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Table 2. Description of hand-washing intervention in communities (continued)

3. community meetings 2.Be- -wash your children's hands with the soap
o hav- (provided) after defaecation, before meal
4. Distribution of pam- jour  preparation, and before eating
phlets mod-
ifica- 2. Water storage behaviour messages:
5. Hygiene education tion
- cover your water storage container properly
6. Demonstration
- use narrow-mouthed storage container
- Clean your water storage container regularly
- have a latrine
3. Latrine availability messages
- If you don't have a latrine, share with the
nearest neighbourhood and build a latrine
- use your latrine properly
- make a hand-washing site with soap, and use
properly regularly by washing your hands every
time you use
4. Safe waste disposal messages
- dispose of liquid waste properly
- dispose of solid waste properly
- dispose of your children's waste properly
Kapoor 2016 1. Hygiene education 1.Hy- 1. hand washing Not specified Key observa- Not reported Unknown
IND giene tions report-
2. Flip books ed- 2. personal hygiene of mother and child ed:
L uca- L.
3. Distribution of pam- tion 3. clean storage of drinking water 1. wet hands
phlets 4. food hyei under running
2. Be- -foodhygiene water
hav- o
5. sanitation
iour 2. apply soap/
mod- sanitizer;
ifica-
ica 3.rub hands
tion
together for
15-30 sec-
onds

feaqny £1
aueiyds’o) =

‘yyeay 19199
*SUOISII3P pawioju]

SM3IADY J13BWSISAS JO seqeleq auelyd0)

*33UaPIAS parshaL



‘uoneloqe)|o)

aueIYd0D 3Y1 O Jleyaq uo ‘py] ‘suos 7 A3)Im uyor Aq paystignd smainay d13ewalsAs Jo aseqeieq auedydo) 'sioyny ayl 0z0z @ ysuAdo)

(ma1nay) esoyJielp Sunpuanaid 1oy uonowoad Suiysem-pueH

144}

Table 2. Description of hand-washing intervention in communities (continued)

Langford 1. Larger meetings 1.Be- Hand washing: Water with Not specified Soap pro- Adequate
2007 NPL hav- soap vided by re- (water for hy-
2. Small group meetings:  jour 1. After stool contact/defaecation including searcher gienic pur-
focus group discussion mod-  Wiping bottoms of babies (community poses, but
of 6 to 8 women ifica- ) motivators was always
tion 2. After refuse disposal distributed available from
3. Posters - . a new bar of these tubes
2. Hy- 3. Before food preparation/ handling <oapt h 44
4. Dramas . ptoeac and deep
glene 4. Before eating mother at We“S)
ed- these meet-
uca- ings)
tion
Luby 2003a 1. Large group training Hy- Hand washing: Water with Water from Soap pro- Unknown
PAK using slide shows, pam-  giene plain or an- a pitcher vided by re-
phlets, and video tapes ~ ed- 1. Before preparing food tibacterial (though not searchers
uca- soa clearly stated
2.Education atweekly ~ jon 2 Beforeeating food P Y )
field visits
Luby 2003b 1. Large group training 1.Hy- Hand washing: Water with Not specified Soap pro- Unknown
PAK using slide shows, pam-  giene antibacterial vided by re-
phlets, and video tapes  ed- L. After stool contact/ defaecation soap searchers
2. Education at twice- ;(C; 2. Before food preparation/handling/eating
weekly visits 2 3. Before feeding infants
Pro-
Vi-
sion
of
hand
wash-
ing
ma-
terial
Luby 2006 Follow-up trial of Luby No Follow-up trial of Luby 2003b PAK above No interven- No interven- No interven- Follow-up tri-
PAK 2003b PAK inter- tion tion tion al
ven-
tion
was
con-
duct-
ed
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Table 2. Description of hand-washing intervention in communities (continued)

Luby 2018 1. Discussions 1.Hy- Wash hands with soapy water Water with Not specified Promotersal-  Unknown
BGD giene soap o)
2. video dramas ed- 1. before preparing food provided a
3. storytellin i .
. amis & ;:; 2. before eating or feeding a child ;)%lglfa(;::eﬁ_
& 5 Be. 3-after defaecating fgc;ern;]s;ak(;:ets
5.songs hav- 4 after cleaning a child who has defaecated. Ing
! soapy water.
6. training on hardware ~ '0Yr Intervention
maintenance mod- households
|f|ca— received 2
tion hand-wash-
ing stations,
lwitha40L
water reser-
voir placed
near the la-
trineand a 16
L reservoir for
the kitchen.
Each hand-
washing sta-
tion included
a basin to col-
lect
rinse water
and a soapy
water bot-
tle.16 Promot-
ers also pro-
vided a regu-
lar supply of
detergent sa-
chets for mak-
ing soapy wa-
ter
Nicholson 1. Large group training 1.Hy- 1. Hand washing after stool contact/defaeca- Water with Not specified Soap pro- Unknown
2008 IND giene tion soap vided by re-
2. Establishment of a ed- searchers
'Good Mums' Club uca-  2.Hand washing before eating
3. Environmental cues tion 3. Hand washing during bathing
(wall hangers, danglers, 2. Be-
etc) hav-
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Table 2. Description of hand-washing intervention in communities (continued)

4. Reward system from
mothers to children
(stickers, toy animals,
coins, etc)

iour
mod-
ifica-
tion
(in-
ter-
ven-
tion
de-
signed
ac-
cord-
ing to
be-
hav-
iour
change
prin-
ci-
ples
of
(Claessen
2008)

Null 2018
KEN

1. Guided discussions

2. using
visual aids

3.song
4. storytelling

5. resupply of consum-
able intervention mate-
rials;

1.Hy- Hand washing with soap
giene

ed- 1. before handling food
uca-

tion 2. after defaecation

(including assisting a child)
2. Be-
hav-
iour
mod-
ifica-
tion

Water with

soap

Not specified

Soap pro-
vided by re-
searchers.

Study com-
pounds were
given 2 per-
manent, wa-
ter-frugal
hand-wash-
ing stations
intended to
be installed
near the food
preparation
area

and the la-
trine. Hand-
washing sta-
tions were
construct-
ed of paint-

Unknown
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Table 2. Description of hand-washing intervention in communities (continued)

ed metal,
with 2 foot-
pedal-op-
erated jer-
ry-cans that
dispensed a
light flow of
rinse water
and soapy
water. Pro-
moters added
chunks of bar

soap to the
soapy wa-
ter container
quarterly
Stanton 1985 1. Small group discus- Hy- 1. Hand washing before food preparation Unclear Not specified Unclear Inadequate
BGD sion (only women or giene
children) ed- 2. Defaecation away from the house and in a
uca- proper site
2. Larger demonstra- tion
tions (mixed audience) 3. Suitable disposal of waste and faeces
3. Posters, games, pic-
torial stories, and 'flexi-
flans' for illustrations
dMessage classification.
bWhether done under running water; in a bowl by an individual, or by several people.
Table 3. Description of hand-washing intervention among high-risk group (AIDS patients)
Trial Promotion-  Classifica- Message content Hand wash- Hand wash- Material provi- Water avail-
al activity tiona ing method ing styleb sion ability
Huang 2007 Demonstra-  Hygieneedu- 1. Hand washing after toileting, before food Water with Under run- Unclear (proba- Adequate
USA tion by nurs-  cation preparation/handling, eating soap ning water bly not relevant
esand pa- 2. After cleaning infants who had defaecated in this popula-
tients tion)

3. Before and after sex

dMessage classification.
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Table 4. Hand washing in high-risk group (AIDS patients): behavioural change outcomes and KAB

Trial Cluster ad- KAPY changes Outcome Inter- Con- Effect size/P value
justed? ven- trol
tion
Huang Individualran-  Frequency of Mean hand-washing frequency per day 3.3 3.4 P value not significant
2007 domization hand washing at baseline
USA per day
Mean hand washing frequency per day 7 4 P value not provided?
atend-line

Abbreviations; KAB = knowledge, attitude, and beliefs.
@Percentage change in the mean frequency of hand washing in the intervention arm is 109% versus 18% in the control arm.

Table 5. Incidence of diarrhoea in child day-care centres and schools

Trial Cluster- Outcome and result Method of assessment Sample size
adjusted?
Ban 2015 No Number of person-months for di- 1. A'Children’s Daily Health Calendar' was 221 children from
CHN arrhoea sent to families of both groups to col- 1 kindergarten as
lect daily data onillness symptoms. Allof  the intervention
OR=0.37 (95% C1 0.22 t0 0.60). the symptoms of illness were diagnosed  group, and 245 chil-
Protective effect of the interven- and filled out by the parents or guardians  dren from the other
tion on diarrhoea Intervention based on the stated definitions. Every kindergarten as the
-0.11, control -0.11, protection month upon completion, the Calendars  control
rate 60.83 (95% Cl 42.73 to 78.94) were collected by the teachers of each  group
classroom. The teachers checked the
completenessand accuracy of the Calen-
dars and made corrections with the par-
ents or guardians according to the chil-
dren’s morning checking and medicine
taking log
2. A Children’s Daily Sick Leave Calendar
was sent to the classroom teachers of
both groups to collect daily data on sick
leave, and were filled out by the teachers
Bartlett No Diarrhoea rate per child-year of ob- 1. Active day-care centre-based surveil- 26 day-care centres
1984 USA servation lance (weekly visits plus daily telephone  with 374 children
) calls to identify diarrhoeal illness (196 intervention,
Intervention: 0.71 (95% C1 0.65 to 2. Family-based surveys (questionnaire 178 control)aged 0
0.77) every 2 weeks) to 3 years
Control: 0.81 (95% CI 0.75 to 0.87)
Black No Diarrhoea incidence/100/child- Daily record of attendance plus diarrhoea 4 day-care centres (2
1977 USA weeks of observation occurrence for each child by day-care per- intervention, 2 con-
sonnel trol) with 116 chil-
Intervention: 4.2/100/child-week dren <3years
Control: 8.1/100/child-week
Bowen Yes Median episodes of diarrhoea per Teachers trained using standardized case 3962 children within
2004 CHN 100 student weeks definitions to identify 10 symptoms or 87 primary schools

Expanded intervention: 0 per 100
student-weeks
Standard intervention: 0 per 100
student-weeks

signs of illness and record these among
students in class, 1 day per week; if par-
ent's reported infection as cause of ab-
sence, teachers recorded name of syn-
drome and asked parent if child suffered

Hand-washing promotion for preventing diarrhoea (Review)
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Table 5. Incidence of diarrhoea in child day-care centres and schools (continued)

Control: 0 per 100 student-weeks

any of 10 individual symptomes; verified

verbally that reports of diarrhoea met case

definition
Butz1990 No Proportion of diarrhoea days per Daily symptom record for each child by 24 family day-care
USA month care providers homes with 108 chil-
dren (58 interven-
Diarrhoea episodes/child-days tion, 50 control) aged
. 1 month to 7 years
Intervention: 93/10,159
Control: 133/10,424
Carabin Yes Diarrhoea incidence: episodes/100  Daily record of diarrhoea episodes on cal- 52 day-care centres
1997 CAN child-days at risk endar by educators with 1729 children
aged 18 months to 3
Incidence rate ratio (95% Bayesian years
credible interval) 1.10 (0.81 to
1.50), adjusted for age and gender
Intervention alone: 0.77 (0.51 to
1.18)
Monitoring alone: 0.73 (0.54 to
0.97)
Kotch Yes Diarrhoea rates: incidence density 1. Telephone interview methodology (calls 24 day-care centres
1989 USA (episodes/child-year) to families every 2 weeks) with 389 children <3
. 2. 5-weekinterval visits to day-care centres ~ Y€ars
Intervention (<2 years): 4.54
Intervention (> 2 years): 2.85
Control (<2 years): 5.12
Control (> 2 years): 2.79
All: RR 1.19,95% CI -0.48 t0 1.96
Kotch No Intervention group experienced 1. Field data collectors recorded baseline 46 child-care cen-
2003 USA significantly lower episodes of di- and monthly observations during school  tres (23 child-care
arrhoea Incidence density score: visits using a standard event-sampling centresin the inter-
) ) ) form vention arm and 23
Inter\(/)%ntlon: 0.90 diarrhoeaillness 2. Telephone interviews to parents of chil- Fhild—care centres
perl dren to ascertain frequency and severity  in the control arm)
. of diarrhoea every 2 weeks with 388 children (in-
child-days. P <0.001 fants and toddlers <
Control: 1.58 diarrhoea illness per 36 months)
100 child-days. P < 0.001
Children in the intervention group
sick with diarrhoea a lower propor-
tion of days than children in the
control group:
Days ill with diarrhoea:
Intervention: 4.0%
Control: 5.0% P < 0.001
Lade- No Diarrhoea episodes/child-month Information on absenteeism recorded ona 8 day-care centres
gaard ) form by child-care provider with 475 children
1999 DEN Intervention: 33/848 (212 intervention,

Control: 61/1052

263 control) aged 6
years and below

Hand-washing promotion for preventing diarrhoea (Review)
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Table 5. Incidence of diarrhoea in child day-care centres and schools (continued)

(34% reduction from 3.25 days per
child in favour of children 3 years
or more)

Pickering Yes Hierarchical (Poisson) model re- 1. Structured observation, health and sur- 6 primary schools
2013 KEN sult soap versus control; vey data were collected with personal (2 each for Hand
) ] digital assistant (PDA) washing with soap
Diarrhoea (defined as 3 or more 2. Daily rotated visits to schools by enu- (HWWS), Hand san-
loose/watery stool in 24 hours): RR merators (Structured observation of itizerand control)
0.84,95% C| 0.58 to 1.22; P =0.36 hand-cleansing behaviour) with a total of 1364
Any loose/watery stool in 24 hours: 3. Students interviewed weekly (self-re- Ch'l‘:re: partici- "
RR 1.09 (95% C1 0.92 to 1.30). P = ported illness symptoms/events) iauivpvidh
0.33 terest (HWWS = 460;
Loose/watery stool identified on control = 469) there-
Bristol stool Chart: RR 1.04 (95% Cl fore total = 929).
(0.85 to 1.29); P = 0.69 aged between 5 and
10 years.
Roberts Yes Diarrhoeal rates: episodes/child- 1. Telephone interviews (parents' reports 23 day-care centres
1996 AUS year of symptoms) every 2 weeks (11 intervention, 12
i . . 2. Observation for compliance with recom- .
Intervention: 1.9 episodes/child- mended practices every 6 weeks coptrol) with 558
year children under 3
Control: 2.7 episodes/child-year years
All: RR0.50, 95% CI 0.36 to 0.68
<2years: RR0.90,95% Cl, 0.67 to
1.19
>2 years: RR 0.48,95% C1 0.29 to
0.78
(Adjusted for clustering by centre,
confounding variables (age, sex,
weight at birth, breastfeeding sta-
tus, child care history, and home
factors), and interactions between
age and intervention status, and
between having a sibling who at-
tends child care and intervention
status)
Talaat No Diarrhoea episodes 1. School interviews by school nurse, 60 elementary
2008 EGY teachers and surveillance officer to com-  schools (30 inter-

Intervention: 639 episodes
Median IQR: 0.2 (0.0 to 0.5)
Control: 1316 episodes
Median IQR: 0.3 (0.1t0 0.6)
33% reduction

P <0.0001

Incidence of absenteeism caused
by diarrhoea was 33% lower in
school children in the intervention
schools

plete data collection forms

. Telephone interviews to parents of chil-

dren absentduetoillnessto completean
absenteeism data collection form

. School absenteeism records

vention, 30 control)
with 44,451 children
(20,882

intervention; 23,569
control)

Median age: 8 years
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Table 5. Incidence of diarrhoea in child day-care centres and schools (continued)

Zomer Yes Diarrhoeal rates: episodes/child-
2015 NED year (7 symptom-free days be-
tween episodes)

Intervention: 3.0 episodes/child-

1. Parents monitored child disease inci-
dence using infection calendar and re-
ported this every 2 weeks onto an online
version of the calender or sent in by post

2. Observation for hand-hygiene compli-

71 day-care centres
(36 intervention; 35
control 35) with 545
children (278 from 34
intervention DCC and

year _ _ ance at 6 months follow-up 267 from 35 control
Control: 3.4 episodes/child-year DCC)
IRR0.90, 95% CI 0.73to 1.11
P value: 0.32
Abbreviations: Cl: confidence interval; IQR: interquartile range.
Table 6. Incidence of diarrhoea in communities
Trial Clus- Outcome and result Method of as- Sample size
ter-ad- sessment
justed?
Briceno Yes Health indices 1. Caregiv- 10 districts with 181 wards (44
2017 TZA ) ) er-reported wards with 88 villages and 1433 chil-
Diarrhoea in the past 7 days = -0.004 (SE diarrhoea dren < 5 assigned to sanitation-on-
0.012), control mean = 0.086 during ly treatment, 45 wards with 90 vil-
Diarrhoea in th t14 d listine data) = household lages and 1452 children <5 assigned
larrnoea in the pas ays (listing data) = surveys to hand washing-only treatment,

-0.013 (SE 0.011), control mean=0.168

2. Structured 46 wards with 92 villages and 1431

observa- children <5 assigned to combined
tions treatment, 46 wards with 92 villages
and 1481 children <5 assigned to
control)
Galiani Yes Diarrhoea prevalence in 48 hours 1. Caregiv- 85 districts (44 intervention, 41 con-
2016 PER er-reported trol)
A. Community treatment sample diarrhoea
during
Effect of treatment household
-0.002 (SE 0.011), control mean = 0.040 surveys
2. Structured
B. School component sample observa-
tions
Effect of treatment 3. Self-
0.001 (SE 0.009), control mean = 0.033 reported
hand-
Diarrhoea prevalence in 7 days hygiene be-
haviour

A. Community treatment sample

Effect of treatment

0.001 (SE 0.015), control mean =0.060

B. School component sample

Effect of treatment

-0.005 (SE 0.014), control mean =0.069

Hand-washing promotion for preventing diarrhoea (Review)
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Table 6. Incidence of diarrhoea in communities (continued)

Haggerty Yes Diarrhoea rates (mean episodes of diarrhoea) 1. Observation 18 sites (9 intervention, 9 control)
1988 COD recording with 1954 children aged 3 months to

Intervention site: 0.071 form 35 months

Control site: 0.075 2. Diarrhoeal

(RR 0.94, 95% CI 0.85 to 1.05; P = 0.3) morbidity

form
Han 1985 No Incidence rate per 1000 child days of observa- Daily surveil- 350 households (162 intervention,
MMR tion lance (24-hour 188 control) with 494 children (236
) recall) for di- intervention; 258 control) under 5
Intervention: 3.5 arrhoea and years
dysenter

Control: 4.9 y y

Incidence density ratio

1. Diarrhoea

<2years: 0.69 (95% Cl 0.48 to 1.10)

>2 years: 0.67 (95% Cl 0.45 to 0.98)

All: 0.70 (95% C1 0.54 to 0.92)

2. Dysentery

<2 years: 0.59 (95% Cl 0.22 to 1.55)

>2 years: 1.21 (95% CI 0.52 to 2.80)

All: 0.93 (95% C1 0.39 to 2.23)
Hashi Yes Longitudinal adjusted incidence rate ratio (IRR)  2-weekly da- 24 sub-Kebelles districts with 1224
2017 ETH 0.65 (95% CI1 0.57,0.73) ta collection. children (12 sub-Kebelles with 612

) ] Data collec- children <5 assigned to the inter-
Episodes of diarrhoea per 100 person-weeks of  tors recorded vention group, 12 sub-Kebelles with
observation episodes of di- 612 children <5 assigned to the con-
. . . arrhoea over trol group)
Intervention: 594 episodes (4.1 episodes per the previous 2
100 person-weeks observation) weeks based Follow-up: intervention: 603 chil-
i dren, control: 596 children

Control: 905 episodes (6.3 episodes per 100 on primary care ’ !

person-weeks observation) takers report
Hartinger Unclear Diarrhoea episodes: Records and 534 children (267 intervention, 267
2011 PER observations control)

Intervention: 287 diarrhoea episodes or a mean through month-

of 1.7 episodes per child-year at risk ly home visits

Control: 365 diarrhoea episodes or a mean of

2.3 episodes per child-year at risk
Kapoor No Episodes of diarrhoea Self-reporting/ 101 mothers with children below 2
2016 IND records collect-  years (50 intervention, 51 control)

Intervention: reduced from 90% to 52%
Control: reduced from 88.7% to 83.2%

Post-intervention prevalence of diarrhoea was
4.3 times higher in control group compared to
intervention group (non-adjusted odds ratio).
After controlling

the confounding variables the prevalence of
diarrhoea was 3.9 times higher in the control
group compared to intervention group (adjust-
ed odds ratio)

ed by health
workers during
home visits
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Table 6. Incidence of diarrhoea in communities (continued)

Langford No Diarrhoea episodes: 1. Self- 88 children (45 intervention, 43 con-
2007 NPL report- trol) aged 3 to 12 months old had
children from intervention areas experienced ing/records complete data sets
on average 31% fewer episodes of diarrhoea collected by
than control counterparts health work-
- . ers  during
Intervention: 3.0 episodes home  vis-
Control: 4.33 episodes its using
a symptom
P =0.049 checklist
2. Observa-
Intervention children also experienced 41% tions during
fewer days of diarrhoea than children in con- home visits
trol areas
Diarrhoea incidence:
Intervention: 9.67 person-days
Control: 16.33 person-days
P=0.023
Luby Yes Incidence density of diarrhoea (number of new ~ Weekly obser- 36 neighbourhoods (25 interven-
2003a PAK episodes of diarrhoea divided by the at-risk vational visits tion, 11 control) with 4691 children
person-weeks of observation) to households (3163 intervention, 1528 control)
aged < 15 years
Mean incidence
1. Primary diarrhoea
Intervention:
Antibacterial soap: 2.02
Plain soap: 1.91
Control: 4.06
2. Persistent diarrhoea
Intervention:
Antibacterial soap: 0.14
Plain soap: 0.12
Control: 0.17
Luby Yes Diarrhoea episodes/100 child-weeks: for diar- Weekly obser- 18 clusters (544 households; 262 in-
2003b PAK rhoea and persistent diarrhoea vational visits tervention; 282 control) with chil-
to households dren <15years
Intervention: 3.71
Control: 6.56
RR 0.57,95% C1 0.35 t0 0.86
Diarrhoea, mean incidence: 3.71
Persistent diarrhoea, mean incidence: 0.09
-52% (-100% to 100%)
Luby 2006  Yes Crude diarrhoea longitudinal prevalence (%) Weekly obser- 577 households including the hand-
PAK 1.58 vational vis- washing promotion (195 house-
) ) its to house- holds), hand-washing promotion
Modeled risk difference (%) vs. control —0.16 hold/self-re- plus water treatment (186 house-
(95% C1-0.92 to 0.60) ports holds) and control arm (195 house-

holds)
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Table 6. Incidence of diarrhoea in communities (continued)

Luby 2018  Yes

BGD

Diarrhoea prevalence

Mean prevalence - intervention 3.5%, control
5.7%

1. Caregiver-re-
ported diar-
rhoea during
caregiver inter-
view

Unadjusted prevalence difference

intervention =-2.3 (-3.4to -1.1)

Adjusted prevalence difference

intervention =-2.5 (-3.6 to -1.3)

5551 pregnant women in 720 clus-
ters (Control: 1382, water: 698, san-
itation: 696, hand washing: 688; wa-
ter, sanitation, and hand washing:
702, nutrition: 699; and water, sani-
tation, hand washing, and nutrition:
686)

Nicholson  No
2008 IND

Per protocol analyses for diarrhoea incidence;
episodes per 100 person-weeks

1.

Target children: intervention 1.70; control
2.28; Observed relative risk reduction (OR-
RR) 25.3%; Predicted relative risk reduction
(PRRR) 21.3% (95% Cl -36.6% to —2.3%); P =
0.30

. Children <5 years: intervention 2.22; control

3.30; ORRR = 32.5%; PRRR = 24.7% (95% ClI
-41.1% to -3.8%); P = 0.023

. Children 6to 15 years: intervention 1.13; con-

trol 1.62; ORRR = 30.0%; PRRR = 24.3% (95%
C1-38.7% to -6.6%); P = 0.010

. Whole families: intervention 1.14; Control

1.64; ORRR = 30.7%; PRRR = 23.1% (95% ClI

. Case record

forms (CRFs)
covering ill-
ness and
school ab-
sences solely
through in-
terviews

. Households

were visited
twice week

-37.5% to -5.5%); P = 0.013

35 matched pairs communities (70
in total for intervention and con-
trol); 30 households from each of
the communities. Target children

(5 year olds) = 2052 (intervention:
1026; control: 1026); <5 years of age
=2469 (intervention: 1190; Control:
1279); 6 to 15 years = 3519 (interven-
tion: 1784; control: 1735); adults =
3685 (intervention: 1892; control:
1793)

All participants = 11,725 (interven-
tion: 5892; control: 5833)

Age: 5 year old children (Target); un-
der-5 years of age, children 6 to15
years and adults (non-targets)

Null 2018 Yes

Diarrhoea prevalence

1. Caregiver-re-

702 village clusters (active con-

KEN ) ) ported diar- trol arm: 158 clusters; passive con-
Mean prevalence: intervention 26.1%, control  rhoea during trol arm: 80 clusters; water arm: 77
27.1% end-linesurvey  clusters; sanitation arm: 77 clus-
Unadiusted l diff ters; hand-washing arm: 77 clus-
nadjusted prevalence ditierence ters; combined water, sanitation,
intervention = -0.6 (~3.5 to -2.3) and .hf'a\nd-washlng arm: 76 clusters;
nutrition arm: 78 clusters; and the
Adjusted prevalence difference combined water, sanitation, hand-
washing, and nutrition arm: 79 clus-
intervention=-1.1 (-4.0 to -1.8) ters
Stanton Yes Rate of diarrhoea per 100 person-weeks of ob- 1. Histories of 1923 families (937 intervention, 986
1985 BGD servation diarrhoeafor control) with children aged <6 years

Intervention: 4.29

Control: 5.78
Incidence density ratio 0.75 (95% Cl 0.66 to
0.84; P <0.0001)

<2years: 0.54 (95% Cl 0.43 to 0.66)
>2 years: 0.68 (95% Cl 0.54 to 0.85)

children of
all  house-
holds as-
sessed every
2 weeks

2. Single pro-
longed on-
site visit to
each  sen-
tinel  fami-
ly for hand
washing-re-
lated behav-
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Table 6. Incidence of diarrhoea in communities (continued)

iour obser-
vation

Abbreviations: Cl: confidence interval.

Table 7. Incidence of diarrhoea in high-risk group (AIDS patients)

Trial Cluster Outcome and result Method of assessment Sample
adjusted? size
Huang Not ap- Mean episodes of diarrhoea Daily hand-washing diary to record number of hand- 75in
2007 USA  plicable over trial period (1 year) washing episodes per day and diarrhoea diary to record hand-
) stool frequency and characteristics; weekly telephone washing
Intervention group: 1.24 (+0.9)  calls from trial nurse to ascertain episodes of these out-  group, 73
Control group: 2.92 (i 0.6) comes controls
Abbreviations: Cl: confidence interval.
Table 8. Hand washing in child day-care centres and schools: behavioural change outcomes and KAB
Trial Clus- Measured by Outcome Inter- Con- Effect
ter-ad- ven- trol size
just- tion orP
ed? value
Galiani  Yes Self-reported hand-washing behaviour for ~ Behaviour index 0.0694 0.000 -
2016 hand washing with soap and water before
PER eating, food preparation, feeding child/ba-
by, and after faecal contact
Structured observations for hand washing  Structured observations index 0.0643 0.000 -
with soap and water before eating, food
preparation, feeding child/baby, and after
faecal contact
Kotch  Yes Recorded observations at 5-week intervals ~ Mean hand-washing behaviour score 0.75 0.37 P<
1989 after changing a diaper 0.01
USA (0=none, 0.5 = partial, 1 = correct)
Mean hand-washing behaviour score 0.66 0.21 P<
after contact with child's mucus, sali- 0.01
va, vomit, etc.
(0=none, 0.5 = partial, 1 = correct)
Pick- Yes Hand-washing events observed 2to 4 days ~ Proportion of people washing hands 38% 37% P>
ering per week per school 0.05
2013 after toilet use
KEN
Proportion of people washing hands 37% 2% P<
with soap after toilet use 0.05
Proportion of people washing hands 82% 69% P>
0.05
before lunch
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Table 8. Hand washing in child day-care centres and schools: behavioural change outcomes and KAB (continued)

Proportion of students washing hands ~ 70% 1% P<
with soap before lunch 0.05
Roberts Yes Observation for compliance of recom- Compliance of children washing their 53% Not Not
1996 mended practices every 6 weeks hands to> re- re-
AUS 80% port- port-
ed ed
Zomer Yes Observation for hand hygiene compliance Compliance of caregivers with hand- 59% 44% OR
2015 at 6 months follow-up hygiene guidelines 4.13,
NED 95%
Cl
2.33
to
7.32

Abbreviations: KAB = knowledge, attitude, and beliefs; OR = odds ratio

Table 9. Hand washing in communities: behavioural change outcomes and KAB

Trial Clus- Measured by Outcome Inter- Con- Effect
ter-ad- ven- trol size/P
just- tion value
ed?

Briceno Yes Structure observations of hand-washing Hygiene index 0.096 0.010 P<

2017 behaviour at critical junctures 0.01

TZA

Observation and caregiver reported infor-  Sanitation index 0.029 -0.001 -
mation

Galiani  Yes Self-reported hand-washing behaviour Behaviour index 0.0454 0.000 -

2016 for hand washing with soap and water

PER before eating, food preparation, feeding

child/baby, and after faecal contact

Kapoor Un- Observations recorded using an observa- ~ Hand-washing practices pre-interven- 47.0 48.0 P
2016 clear tion checklist tion assessment Median score (IQR) (44.0 (43.0 0.086
IND to to

51.0)  51.0)

Hand-washing practices post-interven- 51.0 48.0 P<

tion assessment Median score (IQR) (46.0 (43.0 0.001
to to
52.0)  50.0)
Lang-  Ap- Trial staff completed questionnaires with  Proportion washing hands after 100%  90.7%  0.500
ford proxi-  mothers' self-reporting their hand-wash- o )
2007  mate- ingbehaviour visiting the toilet
NPL ly ad-
justed Proportion washing hands after clean- 100%  83.7%  0.031
ing baby's bottom
Proportion washing hands before cook-  71.1%  2.3% <
ing 0.001
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Table 9. Hand washing in communities: behavioural change outcomes and KAB (continued)

Proportion washing hands before feed-  62.2% 18.6%  0.004

ing the baby
Proportion washing hands before eating  60% 0% 0.003
Nichol-  Ap- Hand-washing behaviour indirectly as- Median soap consumption per 235g 45g -
son proxi-  sessed using soap consumption (soap
2008 mate-  wrapper collection) household per week
IND ly ad-
justed
Stan-  Yes Comparison of hygienic practices afterin-  Proportion of mothers who wash 39/79  25/75 RR
ton tervention (49%) (33%) 1.48,
1985 their hands before preparing food 95%
BGD Cl
1.01
to
2.21;
P=
0.056
Abbreviations; KAB = knowledge, attitude, and beliefs
APPENDICES
Appendix 1. Detailed search strategies
MEDLINE (PubMed)
Search Query
#1 Search hand AND (wash* or disifect* or clean* or hygiene) Field: Title/Abstract
#2 Search "Hand Disinfection"[Mesh]
#3 Search handwashing Field: Title/Abstract
#4 Search ((#3) OR #2) OR #1
#5 Search diarrh* Field: Title/Abstract
#6 Search "Diarrhea, Infantile"[Mesh]
#7 Search "Diarrhea"[Mesh]
#8 Search gastroenteritis Field: Title/Abstract
#9 Search dysenter* Field: Title/Abstract
#10 Search (((#9) OR #8) OR #7) OR #6 OR #5
#11 Search "Randomized Controlled Trial" [Publication Type] OR "Controlled Clinical Trial" [Publica-
tion Type]
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(Continued)

#12 Search random* Filters: Field: Title/Abstract

#13 Search randomized controlled trial Field: Title/Abstract

#14 Search (((#13) OR #12) OR #11) OR (placebo [Title/Abstract] OR double-blind*[Title/Abstract] OR
single-blind*[Title/Abstract])

#15 Search (#10) AND #4

#16 Search (#15) AND #14

Search Name: Cochrane Central Register of Controlled Trials

#1 handwash*

#2 hand wash*

#3 hand-wash*

#4 hand and (sanitation or cleaning or cleansing or hygiene or disinfect*)
#5 #1 or #2 or #3 or #4

#6 diarrh*

#7 gastroenteritis

#8 dysenter*

#9 #6 or #7 or #8

#10 #9 and #5, in Trials

Database: Embase

Search Strategy:

1 handwashing.mp. or hand washing/

2 ((Hygiene or handwash* or " hand wash*") adj2 (educat* or promot* or communicat* or behavior)).mp.
3 (hand adj2 (wash* or hygiene or disinfect* or clean* or sanit*)).mp.

4lor2or3

5 diarrhea/ or acute diarrhea/ or diarrhea.mp.

6 acute gastroenteritis/ or gastroenteritis.mp. or gastroenteritis/

750r6

84and7

9 (randomized or randomised or placebo or double-blind* or single-blind*).ti. or (randomized or randomised or placebo or double-blind*
or single-blind*).ab.

10 randomized controlled trial/ or controlled clinical trial/
1190r10

128and 11
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PsycINFO, ERIC (EBSCOhost)

S1 TX ( handwashing or hand washing or hand hygiene ) AND TX diarrhea*

SCI-EXPANDED, SSCI, CPCI-S, CPCI-SSH (Web of Science Core Collection)

TOPIC: (handwashing or hand hygiene or hand sanitation) AND TOPIC: (diarrhea or gastroenteritis) AND TOPIC: (randomized or trial or
double-blind*)

Appendix 2. Prespecified changes for review update

Protocol section Refreshed protocol
Background and research « Wehave updated information in the Background to follow the advised Cochrane/MECIR subhead-
question ing structure

« We have updated information on why it is important to do this review
« The main review question remains relevant

Inclusion criteria « The existing PICO remains relevant
« We have not identified changes in usual-care standards or in standardized core-outcome sets
« We are aware of no patient-reported outcomes
« We do not think that any changes to studies may warrant stricter inclusion criteria

Methods « The methods used in the review remain relevant
« We have updated the 'Summary of findings' tables with the newly-included studies
« We have not identified a need for a new subgroup analysis
« We have not made any substantive change to the review structure

Detailed search strategies The search strategies have been moved from a table to Appendix 1, to accurately report the format
search terms are used in different databases

FEEDBACK

Search strategy, December 2011
Summary

I have read the interesting Cochrane Review 'Hand washing for preventing diarrhoea' conducted by you and your colleagues, published in
The Cochrane Library 2009, issue 3. | would like to take the liberty to comment on the search strategies shown in Table 1:

« Search set 8 and 9 are identical for MEDLINE and EMBASE - | assume one of them should be upper case to indicate MeSH/EMTREE, or?
(The correct MeSH/EMTREE is DIARRHEA, not DIARRHOEA - but either maps to the correct term, and thus gives the same result)

« |suggest you include hand washing$, diarrhoea$ and diarrhoea$ as free text terms.

From the attached search sets it appears that you may have missed 98 and 61 potentially relevant records in MEDLINE and EMBASE
respectively. Of course, this does not mean that you have notidentified all relevant and available trials but it still poses a risk which | suggest
you address in your next update of the review. How | searched MEDLINE and EMBASE, via Ovid (other databases were not searched):

Set 1-11: Identical to the search shown in Table 1 (I assumed set 9 should be in upper case)
Set 12-16: | added hand washing$ as free text term and show how many records are missed (set 16: records published before 2008)

Set 17-22: Same as above, but added diarrhoea$ and diarrhoea$ to the search (set 22: records published before 2008)

Hand-washing promotion for preventing diarrhoea (Review) 140
Copyright © 2020 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The Cochrane
Collaboration.



- Coch rane Trusted evidence.
= . Informed decisions.
- Li b ra ry Better health.
Also, it would be helpful to know how many records your retrieved in your initial searches, how many were excluded due to lack of
relevance, methodological flaws etc., i.e. presented in a flowchart.

Cochrane Database of Systematic Reviews

Best regards,
Ole Ngrgaard

Reply

We agree with the contributor that there was an errorin Table 1. We have corrected this. We do not believe that we have missed any relevant
records, but as this review is due to be updated, we will investigate this further during the updating process. With regard to presenting the
results in a flowchart, PRISMA diagrams were not expected in Cochrane Reviews at the time this review was initially produced. This will
again be dealt with during the updating process.

Contributors

Ole Frandsen Ngrgaard of the Department of Computer Science, Faculty of Health Sciences, University of Copenhagen, Denmark identified
slightanomalies in the search strategy used in preparing the original review (Ejemot-Nwadiaro 2008). We have incorporated his suggestions
appropriately into this review update.

WHAT'S NEW

Date Event Description
5 January 2021 New search has been performed Review updated and 7 new trials included.
5 January 2021 New citation required but conclusions No change to conclusions.
have not changed
HISTORY

Protocol first published: Issue 2, 2003
Review first published: Issue 1, 2008

Date Event Description
26 August 2015 New citation required but conclusions Review updated and eight new trials included.
have not changed

26 August 2015 New search has been performed We updated the literature search and eight new trials met the in-
clusion criteria. We used GRADEpro 2014 to assess the certainty
of the evidence and have included 'Summary of findings' tables
in this review update. Also, we have introduced the term 'promo-
tion' into the review title.

17 January 2012 Feedback has been incorporated We are grateful to an observant reader who identified an error in
the search strategy. We have now corrected this.

8 August 2008 Amended We converted to new review format with minor editing.

2 July 2008 Amended We removed trials that did not adjust for clustering from the

meta-analysis and presented the data in tables. Trials that did
not adjust for clustering are clearly labelled in the Results, ta-
bles, and 'Characteristics of included studies' sections. We
amended the Methods and Results to reflect these changes.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW
We introduced the term 'promotion' into the title of the first review update, and we retain it in this current review update.

We added methods for assessing blinding and changed our primary outcome measure in the protocol from the relative risk of at least one
diarrhoea episode to the incidence rate ratio for diarrhoea episodes. We pooled rate ratios in our analyses rather than relative risks, since
all trials presented diarrhoea as episodes, and we removed 'or standard hygiene promotion' as a control because it is included in the 'no
hand-washing promotion' control group.

We added all-cause under-five mortality and cost effectiveness as secondary outcome measures for this review update.
We used GRADEpro 2014 to assess the certainty of the evidence. We have also included Summary of findings 1; Summary of findings 2;
and Summary of findings 3 in this update.

Henry Ejere, a co-author on the protocol, did not participate in preparing the original review or this review update. Dachi Arikpo joined as
a co-author in the first review update published in 2015.

Differences between review update (2015) and review update (2021)

We have updated the literature search methods, changed some of the terms used, and reported the search strategies in Appendix 1. The
prespecified changes to the protocol for this review update (2021) are given in Appendix 2.

INDEX TERMS

Medical Subject Headings (MeSH)

Child Day Care Centers; Community-Acquired Infections [prevention & control]; Cross Infection [prevention & control]; Developed
Countries; Developing Countries; Diarrhea [*prevention & control]; Hand Disinfection [*methods]; Randomized Controlled Trials as
Topic; Schools; Soaps

MeSH check words
Adult; Child; Humans
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