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A B S T R A C T

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 the Cochrane Infectious Diseases Group Specialized Register (27 May 2015); CENTRAL (published in the Cochrane

Library 2015, Issue 5); MEDLINE (1966 to 27 May 2015); EMBASE (1974 to 27 May 2015); LILACS (1982 to 27 May 2015);

PsycINFO (1967 to 27 May 2015); Science Citation Index and Social Science Citation Index (1981 to 27 May 2015); ERIC (1966 to

27 May 2015); SPECTR (2000 to 27 May 2015); Bibliomap (1990 to 27 May 2015); RoRe, The Grey Literature (2002 to 27 May

2015); World Health Organization (WHO) International Clinical Trial Registry Platform (ICTRP), metaRegister of Controlled Trials

(mRCT), and reference lists of articles up to 27 May 2015. We also contacted researchers and organizations in the field.

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 risk of bias. We stratified the analyses for child

day-care centres or schools, community, and hospital-based settings. Where appropriate, incidence rate ratios (IRR) were pooled using

the generic inverse variance method and random-effects model with 95% confidence intervals (CIs). We used the GRADE approach

to assess the quality of evidence.
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Main results

We included 22 RCTs: 12 trials from child day-care centres or schools in mainly high-income countries (54,006 participants), nine

community-based trials in LMICs (15,303 participants), and one hospital-based trial among people with acquired immune deficiency

syndrome (AIDS) (148 participants).

Hand washing promotion (education activities, sometimes with provision of soap) at child day-care facilities or schools prevents around

one-third of diarrhoea episodes in high income countries (rate ratio 0.70; 95% CI 0.58 to 0.85; nine trials, 4664 participants, high
quality evidence), and may prevent a similar proportion in LMICs but only two trials from urban Egypt and Kenya have evaluated

this (rate ratio 0.66, 95% CI 0.43 to 0.99; two trials, 45,380 participants, low quality evidence). Only three 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; three trials, 1845 participants, low quality evidence).

Hand washing promotion among communities in LMICs probably prevents around one-quarter of diarrhoea episodes (rate ratio 0.72,

95% CI 0.62 to 0.83; eight trials, 14,726 participants, moderate quality evidence). However, six of these eight trials were from Asian

settings, with only single trials from South America and sub-Saharan Africa. In six 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: rate ratio

0.66, 95% CI 0.56 to 0.78; six trials, 11,422 participants; education only: rate ratio: 0.84, 95% CI 0.67 to 1.05; two trials, 3304

participants). There was increased hand washing at major prompts (before eating/cooking, after visiting the toilet or cleaning the baby’s

bottom), and increased compliance to hand hygiene procedure (behavioural outcome) in the intervention groups than the control in

community trials (data not pooled: three trials, 3490 participants, high quality evidence).

Hand washing promotion for the one trial conducted in a hospital among high-risk population showed significant reduction in mean

episodes of diarrhoea (1.68 fewer) in the intervention group (Mean difference 1.68, 95% CI 1.93 to 1.43; one trial, 148 participants,

moderate quality evidence). There was increase in hand washing frequency, seven times per day in the intervention group versus three

times in the control in this hospital trial (one trial, 148 participants, moderate quality evidence).

We found no trials evaluating or reporting the effects of hand washing promotions on diarrhoea-related deaths, all-cause-under five

mortality, or costs.

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%. However, less is known about how to help people maintain hand washing habits in the

longer term.

P L A I N L A N G U A G E S U M M A R Y

Hand washing promotion for preventing diarrhoea

Review question

This Cochrane Review summarises trials evaluating the effects of promoting hand washing on the incidence of diarrhoea among children

and adults in day-care centres, schools, communities, or hospitals. After searching for relevant trials up to 27 May 2015, we included

22 randomized controlled trials conducted in both high-income countries (HICs) and low- and middle-income countries (LMICs).

These trials enrolled 69,309 children and 148 adults.

How does hand washing prevent diarrhoea and how might hand washing be promoted

Diarrhoea causes many deaths in children below five years of age, mostly in LMICs. The organisms causing diarrhoea are transmitted

from person to person through food and water contaminated with faeces, or through person-to-person contact. Hand washing after

defecation, or after cleaning a baby’s bottom, and before preparing and eating food, can therefore reduce the risk of diarrhoea. Hand

washing can be promoted through group or individual training on hygiene education, germ-health awareness, use of posters, leaflets,

comic books, songs, and drama.

What this review says
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Hand washing promotion at child day-care facilities or schools in HICs probably prevents around 30% of diarrhoea episodes (high
quality evidence), and may prevent a similar proportion in schools in LMICs (low quality evidence). Among communities in LMICs hand

washing promotion prevents around 28% of diarrhoea episodes (moderate quality evidence). In the only hospital-based trial included

in this review, hand washing promotion also had important reduction in the mean episodes of diarrhoea (moderate quality evidence).
This is based on only a single trial with few participants and thus there is need for more trials to confirm this. Effects of hand washing

promotion on related hand hygiene behaviour changes improved more in the intervention groups than in the control in all the settings

(low to high quality evidence). None of the included trials assessed the effect of handwashing promotion on diarrhoeal-related deaths,

all-cause under-five mortality, or the cost-effectiveness of hand washing promotions.

Conclusion

Hand washing promotion in HICs and LMICs settings may reduce incidence of diarrhoea by about 30%. However, less is known

about how to help people maintain hand washing habits in the longer term.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Hand washing at child day-care centres and schools compared to no intervention

Patient or population: Children

Settings: Child day-care centres or schools

Intervention: Hand washing promotion (± provision of hand washing materials)

Comparison: No intervent ion

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No. of participants

(trials)

Quality of the evidence

(GRADE)

Assumed risk Corresponding risk

No intervention Hand washing promotion

Episodes of diarrhoea High income countries Rate ratio 0.70

(0.58 to 0.85)

4664

(9 trials)

⊕⊕⊕⊕

high1,2,3,4,5

4 episodes per 100 children

per year

2 episodes per 100 children

per year

(2 to 3)

Low- or middle- income countries Rate ratio 0.66

(0.43 to 0.99)

45,380

(2 trials)

⊕⊕

low6,7,8

22 episodes per 100 chil-

dren per year

15 episodes per 100 chil-

dren per year

(9 to 22)

Hand washing behaviour - - Not pooled 1845

(3 trials)

⊕⊕

low9,10,11

The basis for the assumed risk is provided in footnotes. The corresponding risk (and its 95%CI) is based on the assumed risk in the comparison group and the relative effect

of the intervent ion (and its 95% CI).

CI: conf idence interval; RR: risk rat io.
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GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1The median incidence of diarrhoea in the control groups was four episodes per 100 children per year.
2No serious risk of bias: Most trials are at high or unclear risk of detect ion or report ing bias due to no descript ion of blinding

of outcome assessors. Restrict ion of the analysis to just the blinded trials f inds a slight ly smaller ef fect size but the result

remains stat ist ically signif icant. Not downgraded.
3No serious inconsistency: Although stat ist ical heterogeneity was high, this heterogeneity was related to the size of the ef fect

not the direct ion of ef fect. The individual ef fect sizes in trials ranged f rom an 10% relat ive reduct ion in diarrhoea to a 50%

reduct ion.
4No serious indirectness: These nine trials were conducted in day-care centres/ schools in high income countries (USA,

Denmark, Australia, Netherlands and Canada).
5No serious imprecision: The result is stat ist ically signif icant and the meta-analysis adequately powered to detect this result .
6The incidence of diarrhoea in the control group in the trial f rom Egypt was 22 per 100 children per year. The incidence in the

control group in the Kenya trial was not stated.
7No serious inconsistency: While both trials found reduct ions in diarrhoea incidence the reduct ion was only stat ist ically

signif icant in the trials f rom Egypt. However, we did not downgrade.
8Downgraded by 2 for serious indirectness: Only one trial was conducted in a low-income country (Pickering 2013 KEN). This

trial f rom an urban slum in Nairobi did not f ind a stat ist ically signif icant benef it on diarrhoea incidence.
9Downgraded by 1 for serious risk of bias: In the three trials, the observers themselves could not have been blinded and may

have inf luenced the outcome simply by being present.
10Downgraded by 1 for serious indirectness: These three trials are f rom day care-centres in the Netherlands and USA and

schools in an urban slum in Nairobi, Kenya. Further trials f rom dif ferent sett ings are needed to conf irm this result can be

generalized.
11The trials f rom Netherlands and USA found large and stat ist ically signif icant improvements in staf f hand washing behaviour

or hand hygiene compliance. The trial f rom Kenya found no improvement in hand washing, but large and stat ist ically signif icant

improvements in the use of soap.
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B A C K G R O U N D

Description of the condition

Diarrhoea is 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 dis-

ease burden is estimated at 72.8 million disability adjusted life

years (DALYs) lost through incapacitation and premature deaths,

mainly in low- and middle-income countries (LMICs) (Murray

2012).

Diarrhoea contributes significantly to malnutrition in children

through a combination of forced low-nutrient intake, reduced

absorption, and increased nutrient excretion (WHO 2003). The

malnutrition-infection complex is clearly reinforced during diar-

rhoea episodes, as poor nutritional status predisposes children to

more severe and persistent diarrhoea, impaired growth and devel-

opment, and higher case fatality rates (UNICEF/WHO 2009; Lee

2012).

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, or 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 contami-

nation of food and water (Iroegbu 2000; Mannan 2010; Pickering

2011).

Behaviours that encourage human contact with faecal matter in-

clude: improper disposal of faeces; children defecating on the floor;

rags being used to cleanse the child after defecation; and lack of

hand washing after defecation, handling faeces (including chil-

dren’s faeces) or cleansing the child’s perineum and before han-

dling food by caregivers and children (Pickering 2011). In partic-

ular, hand contact with ready-to-eat food (that is, food consumed

without further washing, cooking, or processing/preparation by

the consumer) represents a potentially important mechanism by

which diarrhoea-causing pathogens contaminate food and water

(UNICEF/WHO 2009). In addition, flies may serve as vectors

of diarrhoea-causing pathogens to humans. Thus, consumption

of food exposed to flies is associated with high risk of diarrhoea

(Marino 2007).

Household economic status is significantly associated with diar-

rhoea 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 of-

ten leads to indiscriminate defecation 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 avail-

ability 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 (Traore 1994; Curtis 2000). How-

ever, evidence suggests that children’s faeces are equally as haz-

ardous 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 World Health Organization (WHO) for

control of diarrhoea (UNICEF/WHO 2009). These constitute a

range of activities aimed at encouraging individuals and commu-

nities 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 com-

plex (Whitby 2007); for example, washing hands with water only

or with soap may be influenced by both knowledge of best practice

and availability of water and soap (Curtis 2011). Also, hand wash-

ing may require infrastructural, cultural, and behavioural changes,

which take time to develop, as well as substantial resources (for

example, trained personnel, community organization, provision

of water supply and soap) (Luby 2001a; UNICEF/WHO 2009).

Consideration of the wide applicability and sustainability of hy-

giene interventions have recently come under critical review (Luby

2006 PAK; Ejemot-Nwadiaro 2008; Gould 2010; Curtis 2011;

Huis 2012; Madhu 2012). For example, maintenance of the new

hand washing behaviours that result from hand washing promo-

tional interventions is vital in maximizing the associated potential

health benefits. Apart from the challenges of sustaining new be-

haviour (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 2010

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. Thus, lack of access to hand washing re-

sources may limit the potential impact of hand washing on health

particularly for low-income households and communities.

How the intervention might work

6Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



Hand washing aims to decontaminate the hands and prevent cross

transmission of diarrhoeal-causing pathogens (Ehiri 2001; Gurjeet

2013). Hand washing promotion employs direct approaches such

as training and educating individuals or group of individuals

about hygiene, diarrhoea transmission, the relationship between

germs and health, 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, mak-

ing hand washing more effective (Hugonnet 2000). Also 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 house-

hold meals (Ehiri 2001). This may contribute to, rather than pre-

vent, food contamination as pathogens present on contaminated

hands of household members can be transferred to those who sub-

sequently dip their hands in the same bowl of water (Prüss 2002).

Why it is important to do this review

Hand washing is a viable 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 in-

frastructural, 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 on other equally important public

health programmes, it is important to ascertain that hand washing

promotion is an efficient use of scarce health resources. In 2008,

we published a review that assessed the broader question of the

effectiveness of hand washing with soap in preventing diarrhoea

as against other interventions such as provision of water, improve-

ment of water quality (treatment of water), amongst randomized

controlled trials (RCTs) (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 diar-

rhoea incidence by 44%. However, both reviews included non-ran-

domized trials. Curtis 2003 included cross-sectional trials which

have inherent limitations with regard to establishment of causal

relationships. Fewtrell 2005 presented evidence of publication bias

in included trials. In this Cochrane Review, we assessed whether

the estimate of effect observed only in RCTs is of similar mag-

nitude to those seen in previous reviews and the applicability of

hand washing interventions in reducing diarrhoeal diseases across

wide population groups. We also included both institution-based

and community-based trials in countries of any income level.

O B J E C T I V E S

To assess the effects of hand washing promotion interventions on

diarrhoeal episodes in children and adults.

M E T H O D S

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 or schools,

patients in hospitals, communities, or households.

Types of interventions

Intervention

Activities that promoted hand washing after defecation or after dis-

posal 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, mul-

timedia communication campaigns with posters, radio/TV cam-

paigns, leaflets, comic books, songs, slide shows, use of T-shirts

and badges, pictorial stories, dramas, and games. We included tri-

als 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 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/health centre/clinic records including admissions

for diarrhoea-related dehydration).

We defined diarrhoea as:

• Acute/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 or more days.

• Dysentery: stool with blood.
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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

defecation, 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).

Electronic searches

We searched the following databases using the search terms and

strategy described in Table 1: Cochrane Infectious Diseases Group

Specialized Register (27 May 2015); Cochrane Central Register

of Controlled Trials (CENTRAL), published in the Cochrane Li-

brary (2015, Issue 5); MEDLINE (1966 to 27 May 2015); EM-

BASE (1974 to 27 May 2015); and LILACS (1982 to 27 May

2015).

We also searched the following databases using diarrhoea, diar-

rhoea, and handwashing as search terms: PsycINFO (1967 to

27 May 2015); Science Citation Index and Social Sciences Ci-

tation Index (1981 to 27 May 2015); ERIC (Educational Re-

sources Information Center; 1966 to 27 May 2015); SPECTR

(The Campbell Collaboration’s Social, Psychological, Educational,

and Criminological Trials Register; 2000 to 27 May 2015); Bib-

liomap and TRoPHI (The Trials Register of Promoting Health

Interventions) maintained by the Evidence for Policy and Prac-

tice Information and Co-ordinating Centre (www.eppi.ioe.ac.uk)

(1990 to 27 May 2015); and The Grey Literature (www.nyam.org/

library/grey.shtml; 2002 to 27 May 2015). 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 27 May 2015 using diarrhoea,

diarrhoea, and handwashing as search terms. The PRISMA flow

diagram is shown in Figure 1 below.

8Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



Figure 1. PRISMA flow diagram.

Searching other resources

Researchers and organizations

To obtain information on published, unpublished and ongoing

trials, we contacted researchers in the field for unpublished and

ongoing trials (October 2013).

Reference lists

We also examined reference lists of articles for relevant trials.

Data collection and analysis

Selection of studies

Three review authors (RIE, JC, and DA) independently screened

titles and abstracts of relevant articles to assess their eligibility for

inclusion in the review. We retrieved full-texts of articles that were

deemed potentially relevant to the review for further assessment.

Decision on inclusion was reached 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 JC) independently extracted

data on methods, types of participants, interventions, and out-

comes 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 addi-

tional information from published trials from relevant individuals,
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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. In addition,

we used a three-letter international code of the country were the

trial was conducted. This was to give a clear time frame for the

Cochrane Review (1977 to 2013). We extracted data on each

trial site, including any measures of availability of water, 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 (for example, 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 analyse episodes of diarrhoea as a dichotomous

outcome, but the data reported by the trials did not permit this

type of analysis. We analysed the outcome as count data, when

either the incidence rate ratio and 95% confidence intervals (CIs),

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 individually RCTs, when continuous outcomes data were sum-

marized 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 (for example, CI) directly from the

publication.

Cluster-RCTs require 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 corre-

lated; therefore the intra-cluster variation must be accounted for

during the analysis of the trial. If this correlation is ignored in the

analysis and the same techniques are employed as for individu-

ally RCTs the resulting measure of effect remains a valid estimate,

but the associated variance of the estimate will be underestimated

leading to unduly narrow CIs. For meta-analysis this means that

trials analysed 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 analyse cluster trials. When a trial’s analysis had adjusted for

clustering, we extracted the point estimate and 95% CI. For count

data we extracted the incidence rate ratio. If a trial had not adjusted

for clustering, we extracted the same data as for the individually

RCTs.

Assessment of risk of bias in included studies

Two review authors (RIE and DA) independently assessed the risk

of bias in included trials using the Cochrane ’Risk of bias’ as-

sessment tool (Higgins 2011). We assessed the risk of bias across

the following domains: randomization sequence generation, al-

location concealment, blinding, incomplete outcome data, selec-

tive reporting, and other biases. We classified our judgements 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 dif-

ficult 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 repre-

sented as the person-time at risk accrued as a percentage of maxi-

mum possible person-time at risk in each trial arm. Therefore, we

reported on this measure and also on any loss to follow-up of both

clusters and participants, and assessed this as low risk if at least

90%. We also assessed whether baseline characteristics were com-

parable across the intervention groups and assessed whether data

was collected at similar time points for the intervention and con-

trol sites with a view to identifying selective reporting and other

possible biases. The details are shown in Figure 2 and Figure 3.
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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.
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Assessment of quality of evidence

We used the GRADE approach to assess the quality of evidence and

interpret our findings. We imported data from Review Manager

(RevMan) to GRADEpro 2014 to create a ’Summary of findings’

table containing relevant information on the outcomes of interest.

We then proceeded to downgrade the quality of evidence (if neces-

sary) for each outcome across the following domains: risk of bias,

inconsistency, indirectness, imprecision, and publication bias for

each trial that contributed to the outcome. We downgraded the

evidence for each outcome by one level (for serious limitations),

two levels (for very serious limitations), or left it at ’no limitations’

when we found no reason to downgrade.

We included the pre-specified outcomes for the three indepen-

dent settings in Summary of findings for the main comparison,

Summary of findings 2, and Summary of findings 3.

Measures of treatment effect

We qualitatively compared included trials to ascertain the feasibil-

ity of pooling them together in a meta-analysis. Thus we identi-

fied three distinct settings which included: child day-care centres,

community-based interventions, and hospital based trials; since

the factors that affect hand washing practice may vary in these set-

tings. We stratified the trials based on these settings for the meta-

analysis and calculated risk ratios (RR) for dichotomous outcomes,

mean difference (MD) for continuous outcomes measure on the

same scale, and standardized mean difference (SMD) for contin-

uous outcomes measured using different scales.

Unit of analysis issues

For all trials that did not adjust for clustering, we made approxi-

mate adjustments for clustering 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 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 2011).

Dealing with missing data

We contacted authors of eligible trials for missing data or for ad-

ditional 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 sta-

tistical significance, and also implementing the I² test 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 het-

erogeneity and it was still considered clinically meaningful to com-

bine 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 pre-defined trial characteristic (provision of hand

washing material (soap) as part of intervention, and type of pro-

motional activity employed) and quality characteristics (whether

outcome assessors were blind and whether trials had adjusted for

clustering).

Assessment of reporting biases

We assessed the possibility of publication bias by plotting a funnel

plot if at least ten trials contributed to the treatment comparison.

However, we did not undertake this due to an insufficient number

of included trials.

Data synthesis

We analysed the data using Review Manager (RevMan) and pre-

sented all results with 95% CIs. We stratified the analysis into

three categories of settings - child day-care centres and school-

based interventions (day-care centres or primary schools), commu-

nity-based interventions, and intervention in people at high risk

of diarrhoea (people with acquired immune deficiency syndrome

(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.

Individually RCTs

We summarized continuous outcome data from individually RCTs

using the MD value. Meta-analysis of individually RCTs was not

undertaken due to the limited number of individually RCTs.

Cluster-RCTs that adjusted for clustering

For count outcomes, we pooled incidence rate ratios (IRR) in

Review Manager (RevMan) using the generic inverse variance

method with the random-effects model. We used standard tech-

niques for calculating standard errors from 95% CIs (Higgins

2008). 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 per-

formed child and site-level analyses (Haggerty 1988 COD); the

95% CIs were not provided for the site-level analysis. We there-

fore estimated the denominator from the number of children by
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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. One

trial, Luby 2006 PAK, presented mean longitudinal prevalence of

diarrhoea without presenting data on incidence of diarrhoea and

hence we could not include it in the meta-analyses.

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% CI or, wherever possible, es-

timated the unadjusted rate ratios and 95% CIs 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 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 CIs 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 only a cluster-adjusted 95% CIs for a

different outcome (excess mean episodes) and not a rate ratio was

presented. 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 chil-

dren and assuming this was equally distributed between the inter-

vention and control groups. We classified this trial as not having

adjusted for clustering

For all trials 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 day-care

centre, Roberts 1996 AUS. We assumed that these ICC estimates

could be generalized to other community-based and child day-

care centre or 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 (Higgins 2011) to estimate the design effect for each

trial and multiplied the standard error for each trial by the square

root of this design effect. This approximate adjustment increases

the standard error (and hence width of CIs for the unadjusted

trials) and appropriately reduces the weight given to such trial

in the meta-analysis. We performed meta-analyses by pooling the

estimates of the cluster adjusted and approximately adjusted trials

together.

Subgroup analysis and investigation of heterogeneity

We planned to explore the possible causes of heterogeneity if we

detected any using subgroup analysis. The subgroups used were:

trial setting, provision of hand washing material (soap) as part of

intervention, type of promotional activity employed), 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, differ-

ences in method of assessing the primary outcome, and differences

in methodological quality (blinding of outcome assessors) of the

included trials.

R E S U L T S

Description of studies

Results of the search

Our search yielded 47 additional potentially relevant trials, mak-

ing a total of 84 when combined with the 37 search results of

the original review (Ejemot-Nwadiaro 2008). In total, 22 trials

met the inclusion criteria: 14 trials were included in the previous

version of the review, Ejemot-Nwadiaro 2008, and we included

eight new trials based on the updated search. We have described

them in the ’Characteristics of included studies’ section. One trial

was in Danish (Ladegaard 1999 DEN), and the rest were writ-

ten in English. Twelve trials were child day-care centres or school-

based, nine trials were community-based, and one trial (Huang

2007 USA) was in a high-risk group. We have listed reasons for

excluding 62 trials in the ’Characteristics of excluded studies’ ta-

ble.

Included studies

Child day-care centres or schools

All 12 trials in this group were randomized by cluster using pri-

mary schools (Bowen 2004 CHN; Talaat 2008 EGY; Pickering

2013 KEN), day-care centres (Black 1977 USA; Bartlett 1984

USA; Butz 1990 USA; Roberts 1996 AUS; Carabin 1997 CAN;

Ladegaard 1999 DEN; Kotch 2003 USA; Zomer 2012 NED ),

or classrooms in day-care centres (Kotch 1989 USA) as the unit

of randomization. These trials were all conducted in high-income

countries except for three trials conducted in LMICs Bowen 2004

CHN, (which was undertaken in Fujian province in China) Talaat

2008 EGY (which was conducted in Cairo, Egypt), and Pickering

2013 KEN (conducted in Nairobi, Kenya). The others trials were
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performed in Australia (Roberts 1996 AUS), Europe (Ladegaard

1999 DEN; Zomer 2012 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 ma-

terials for hand washing were relatively available and accessible.

Interventions

All trials used multiple hygiene interventions, except Black 1977

USA, Bowen 2004 CHN, and Pickering 2013 KEN which used

only a hand washing intervention. Though Pickering 2013 KEN

was a three-arm trial that investigated hand sanitizer and hand

washing with soap, we only considered the arm of hand washing

with soap in this Cochrane Review, as such it is categorized as a

hand washing only intervention. Kotch 2003 USA assessed the

impact of provision of hand washing and diapering equipment on

incidence and duration of infectious illness (including diarrhoea)

in both children and staff. We have described the interventions in

more detail in Table 2.

All but one of the included trials in child day-care centres or schools

institution-based trials had intervention and control arms (moni-

toring 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

on typically two-weekly basis). This monitoring may itself have

influenced hand washing behaviour. The Carabin 1997 CAN trial

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.

Participants

Twelve trials including 54,006 children met the inclusion criteria.

Seven trials included children aged less than three years, one trial

was in children under six years (Ladegaard 1999 DEN), and one

trial was with children aged less than seven years (Butz 1990 USA).

Bowen 2004 CHN involved children in the first grade at school

in China; Talaat 2008 EGY included children in government el-

ementary schools in Cairo, Egypt; and Pickering 2013 KEN in-

volved children aged between five to 10 years in primary schools in

Nairobi, Kenya. Hand washing behavioural changes and changes

in knowledge, attitude, and belief on hygiene were assessed in the

day-care providers (number not strictly reported) and children,

while the primary outcome measures were assessed in the children.

The number of clusters ranged from four (Black 1977 USA) to

87 (Bowen 2004 CHN). Primary outcome measures were assessed

across 278 day-care centres and 151 schools. Participants were ex-

posed to mainly small and large group training sessions on hygiene

education and germs-health theory, that employed multiple pro-

motional techniques (for example, audio and video tapes, pam-

phlets, practical demonstrations, drama, posters, songs, games,

or peer monitoring). Kotch 2003 USA employed the ’Keep-it-

clean’ module in training caregivers to standardise the interven-

tions across the trial arms. The aim was to provide education about

personal hygiene, diarrhoea transmission, treatment, and preven-

tion, and the importance of techniques for hand washing. Inter-

vention and control groups were generally comparable regarding

important characteristics at baseline (Table 2).

Outcome measures

All included trials measured the primary outcome, episodes of

diarrhoea. Three trials reported proportion of people washing their

hands and or changes in knowledge, attitude, and beliefs about

hand washing (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 quite

exorbitant at USD10,385 (USD7500 for the equipment and the

rest for installation per classroom). Follow-up periods ranged from

two to 12 months.

Adjustment for clustering

Five 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).

Kotch 1989 USA adjusted for clustering by comparing the mean

incidence rate of intervention and non-intervention classrooms,

but only a cluster adjusted 95% CI for a difference outcome (excess

mean episodes) and not a rate ratio was presented. 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, Zomer 2012 NED and Pickering 2013 KEN estimated

robust standard errors in a Poisson regression model.

Community-based trials

We included nine cluster-RCTs that used entire communities

(generally villages, squatter settlements, or neighbourhoods, ex-

cept Han 1985 MMR, which used households) as units of random-

ization. These trials were conducted in LMICs in Africa (Haggerty

1988 COD), Asia (Han 1985 MMR; Stanton 1985 BGD; Luby

2003a PAK; Luby 2003b PAK; Luby 2006 PAK; Langford 2007

NPL; Nicholson 2008 IND), and South America (Hartinger 2010

PER).
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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 Cochrane

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 antibac-

terial 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 learnt hygiene behaviours could be sustained over time with-

out 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 2010 PER). We have pro-

vided more detailed descriptions of the interventions in Table 3.

Participants

We included nine trials with 15,303 children. In the community-

based trials, three trials were with very young children (< three

years) (Haggerty 1988 COD; Langford 2007 NPL; Hartinger

2010 PER) ; two other trials were with children aged less than

five years (Han 1985 MMR) or less than six years (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 six 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 re-

ported as the ’whole family’. In this Cochrane Review we con-

sidered results from only the target group as the first three cate-

gories had similar effect size. Hand washing behavioural changes

and changes in knowledge, attitude, and belief on hygiene were

assessed in the mothers (number not strictly reported), while the

primary outcome measures were assessed in the children.

The number of clusters varied from 18 (Haggerty 1988 COD)

to 1923 (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, which measured mean longitudinal prevalence of di-

arrhoea; 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.

None of the included trials reported diarrhoea-related deaths, all-

cause-under five mortality, nor cost-effectiveness data. Langford

2007 NPL reported changes in hand washing from baseline to

endline at hand washing junctures, Stanton 1985 BGD reported

on changes in hand washing behaviour, while Nicholson 2008

IND reported it using soap wrapper collected as a measure of soap

consumption as an indirect measure. Length of follow-up ranged

from four 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, and Hartinger

2010 PER. 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 though

measured mean longitudinal prevalence of diarrhoea accounted for

clustering using generalized estimating equations. Haggerty 1988

COD performed child and site level analyses; the 95% CIs were

not provided for the site-level analysis. The numerator (average

number of episodes per child) was provided at the cluster level.

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 human immunodeficiency virus (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 partici-

pants, and weekly telephone calls to reinforce hand washing mes-

sages Table 4. The major outcomes reported were mean episodes

of diarrhoea in each group and 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 5).

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’

assessment for all included trials.

Child day-care centres or school based trials

Five of the 12 trials used an adequate method to generate the allo-

cation sequence (Roberts 1996 AUS; Carabin 1997 CAN; Bowen
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2004 CHN; Talaat 2008 EGY; Zomer 2012 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 2011, Section

16.3.2).

Three trials reported blinding of the outcome assessors (Bartlett

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

open 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.

Seven trials reported adequate comparability between the inter-

vention and control groups with respect to diarrhoea incidence

and sociodemographic characteristics (including mean total enrol-

ment, percentage of drop outs, sex, age, and race composition of

children enrolled, diapering, and toilet facilities) at baseline (Black

1977 USA; Bartlett 1984 USA; Butz 1990 USA; Ladegaard 1999

DEN; Bowen 2004 CHN; Talaat 2008 EGY; Pickering 2013

KEN). Investigators in Bowen 2004 CHN were forced to over-

or under-sample certain regions to obtain more ’control’ schools

after the original control schools were sent intervention packs by

mistake and thus excluded. This trial reported small differences in

household sanitation and piped water at baseline, but no differ-

ences between schools in 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 and Zomer 2012 NED acknowledged baseline

imbalance in crude incidence 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 re-

ported collecting data at the same point in time for both the in-

tervention and control groups.

Community-based trials

Seven included 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 2010 PER). Only Luby 2003a PAK re-

ported adequate allocation concealment; it was unclear in the other

trials. Han 1985 MMR, Haggerty 1988 COD, Langford 2007

NPL and Hartinger 2010 PER reported blinding of outcome as-

sessors, and the rest were open trials. Inclusion of all random-

ized 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.

Eight trials reported baseline similarity of diarrhoea morbidity

and socioeconomic characteristics (including population/house-

hold size, socioeconomic status, hand washing and sanitary fa-

cilities, 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 2010 PER). There were

some differences at baseline in Haggerty 1988 COD (controls

had diarrhoea episodes of longer duration than the intervention

group). All the trials reported collecting data at the same period

for intervention and control groups.

Hospital-based trial (High-risk group)

Huang 2007 USA did not clearly report the method of random-

ization or allocation concealment and did not use blinding. All

148 randomized participants 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 re-

sults 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 for the main comparison 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

5 (behavioural change), Table 6, Table 7, Table 8 (incidence of

diarrhoea), Table 9, and Table 10. For trials with cluster-adjusted

results or where trials have been individually randomized, the data

are summarized in forest plots. For trials where this was not pos-

sible, we have summarized the data in tables in the ’Data and

analyses’ section.

1. Child day-care centres or schools

1.1. Incidence of diarrhoea

Overall, hand washing promotion reduced diarrhoea episodes by

about a third (IRR 0.69, 95% CI 0.59 to 0.81; 11 trials, 50,044

children (Bowen 2004 CHN not included in analysis); Analysis

1.1). Most data were from high income countries (IRR 0.70, 95%
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CI 0.58 to 0.85; nine trials, 4664 participants; high quality evi-
dence; Analysis 1.1), with only two trials from LMICs (IRR 0.66,

95% CI 0.43 to 0.99; two trials, 45,380 participants; low quality
evidence; Analysis 1.1).

All trials showed a benefit from 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 6). Roberts 1996 AUS showed greater risk reduction than

other trials (IRR 0.50, 95% CI 0.36 to 0.69; one trial, 558 partic-

ipants), possibly due to a more specific technique of hand washing

used (an approximate “count to 10” to wash and “count to 10” to

rinse).

All participants were monitored at least every two weeks to col-

lect data on diarrhoea episodes. 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 6), and that

the intervention effect did not appear to have any benefits over

and above this monitoring effect when adjusted for age and gen-

der (IRR 0.77, 95% CI 0.51 to 1.18; Table 6) or when adjusted

for age, gender, season, and baseline incidence rate in each cluster

(IRR 1.10, 95% CI 0.81 to 1.50; Table 6). However, monitoring

was particularly frequent (daily) in this trial. In the Bowen 2004

CHN trial among first grade students in schools in China, moni-

toring may have been less intensive as in-class monitoring was car-

ried out one day a week by teachers; reasons for absenteeism were

noted when recorded. As the trial was school-based, no illness in-

formation was collected during weekends or school holidays. This

design reduced the burden of data collection of teachers, but it

may also have reduced the ability of the trial to detect differences

in the incidence of diarrhoea between each trial arm.

Two trials, Black 1977 USA and Pickering 2013 KEN, focused

only on hand washing intervention and there was no significant

difference the effect estimate (IRR 0.69; 95% CI 0.43 to 1.09;

two trials, 1045 participants). Nine trials (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 2012 NED) involved multiple hygiene interventions

(IRR 0.69; 95% CI 0.57 to 0.84; nine trials, 48,999 participants;

Analysis 1.2). The implication of this aspect of hand hygiene in-

terventions should be further investigated as we had few trials in

each category to make a statement.

Three trials (Bartlett 1984 USA; Kotch 1989 USA; Roberts 1996

AUS) attempted blinding (of outcome assessors) and the benefit of

hand washing seemed to be less, 26% reduction (IRR 0.74, 95%

CI 0.56 to 0.98; three trials, 1303 participants), than in the other

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; Zomer 2012 NED; Pickering 2013

KEN), 33% reduction (IRR 0.67, 95% CI 0.56 to 0.80; eight

trials, 48,741 participants; Analysis 1.3).

1.2. Behavioural changes

Four trials reported measures of behavioural change (Kotch 1989

USA; Roberts 1996 AUS; Zomer 2012 NED; Pickering 2013

KEN). As described in Table 9, Kotch 1989 USA reported that

hand washing behaviour based on ’event sampling scores’ im-

proved in the intervention classrooms compared with control class-

rooms. Roberts 1996 AUS reported that the intervention im-

proved compliance with infection control procedures from 53% at

baseline to > 80% at endline. This was associated with a lower ill-

ness incidence in children aged≥ two years (RR 0.34, 95% CI 0.17

to 0.65), reflecting a two-third reduction in diarrhoeal episodes.

Zomer 2012 NED reported significant increase in hand hygiene

compliance for caregivers in intervention DCCs than in control

but this did not seem to have effect on incidence of episodes of diar-

rhoea. 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%

CI 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 (preva-

lence ratio 143.0, 95% CI 38.9 to 525.6) (data not pooled; three

trials, 1845 participants, low quality evidence; Table 9).

2. Community-based trials

2.1. Incidence of diarrhoea

Overall, community based hand washing promotion reduced the

incidence of diarrhoea by around a quarter (IRR 0.72, 95% CI

0.62 to 0.83; eight trials; 14,762 participants; high quality evi-
dence; Analysis 2.1). Luby 2006 PAK reported mean longitudinal

prevalence of diarrhoea for all children under observation with no

apparent benefit of the intervention (Analysis 2.2). All the trials

were conducted in LMICs; with six from Asia, one from South

America, and one from Africa.

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 diar-

rhoeal reduction for children aged less than two years, while Luby

2003a PAK and Luby 2003b PAK reported greater reductions for

18Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



older children. For Nicholson 2008 IND, the effect for the dif-

ferent age groups (five years old, less than five years, and six to 15

years) were similar.

Five trials (Han 1985 MMR; Luby 2003a PAK; Luby 2003b PAK;

Langford 2007 NPL; Nicholson 2008 IND) promoted hand wash-

ing only while three trials promoted multiple hygiene interven-

tions (Stanton 1985 BGD; Haggerty 1988 COD; Hartinger 2010

PER). The reduction in the risk of diarrhoea was greater in the

trials that promoted hand washing only (IRR 0.63, 95% CI 0.52

to 0.78; 10,888 participants ) than in the trials that promoted

multiple hygiene interventions (IRR 0.81, 95% CI 0.69 to 0.95;

three trials, 3838 participants; Analysis 2.3). This aspect of hand

hygiene interventions should be interpreted with caution as we

had few trials in each category to make strong statement.

Four trials attempted blinding of outcome assessors and the benefit

of hand washing appeared to be lower than in trials which did not

blind outcome assessors (IRR 0.80, 95% CI 0.67 to 0.94; four

trials, 3070 participants; versus IRR 0.63, 95% CI 0.48 to 0.83;

four trials, 11,656 participants; Analysis 2.4).

Six trials provided soap free 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% CI 0.56 to 0.78;

six trials, 11,422 participants; versus IRR 0.84, 95% CI 0.67 to

1.05; two 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 difficult to discern which components

(providing soap or focusing on hand washing only) may be most

effective.

2.2. Behavioural changes

Stanton 1985 BGD adjusted for clustering and reported that the

intervention group exhibited a greater increase in hygiene prac-

tices (IRR 1.48, 95% CI 1.01 to 2.21), though this increase is of

borderline statistical significance (P = 0.056; Table 10). Langford

2007 NPL reports that at the end of the intervention, reported

hand washing after cleaning the baby’s bottom or before cooking,

eating, or feeding the baby had increased in mothers from the in-

tervention 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 be-

tween trial groups indirectly by assessing soap consumption (soap

wrapper collection) and reported median soap consumption per

household per week of 235g for intervention households as against

45g for the controls (data not pooled; three trials, 3490 partici-

pants, high quality evidence; Table 10).

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 period of trial (2.92 in control group; 1.24 in intervention

group; a reduction of 1.68 episodes, 95% CI -1.93 to -1.43; 148

participants, moderate quality 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

± 1.1 in control group; 3.3 ± 0.98 in intervention group; Table 5),

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 quality evidence).
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A D D I T I O N A L S U M M A R Y O F F I N D I N G S [Explanation]

Hand washing among communities compared to no intervention for preventing diarrhoea

Patient or population: Children

Settings: Communit ies

Intervention: Hand washing promotion through community structures (± provision of hand washing materials)

Comparison: No intervent ion

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No. of participants

(trials)

Quality of the evidence

(GRADE)

Assumed risk Corresponding risk

No intervention Hand washing promotion

Episodes of diarrhoea Low- or middle- income countries Rate ratio 0.72

(0.62 to 0.83)

14,726

(8 trials)

⊕⊕⊕

moderate2,3,4,5

3 episodes per 100 children

per year1
2 episodes per 100 children

per year1

(2 to 2)

Hand washing behavioural

changes/changes in knowl-

edge, attitude and practice

Follow-up: mean 7 months

- - Not pooled 3490

(3 trials)

⊕⊕⊕⊕

high6,7,8,9

* The basis for the assumed risk (for example, the median control group risk across trials) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the

assumed risk in the comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: conf idence interval; RR: risk rat io.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.
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1The median incidence of diarrhoea in the control groups was 3 episodes per 100 children per year.
2No serious risk of bias: Most trials are at high or unclear risk of detect ion or report ing bias due to no descript ion of blinding

of outcome assessors. Restrict ion of the analysis to just the blinded trials f inds a slight ly smaller ef fect size but the result

remains stat ist ically signif icant. Not downgraded.
3No serious inconsistency: Although stat ist ical heterogeneity was high, this heterogeneity was related to the size of the ef fect

not the direct ion of ef fect. The individual ef fect sizes in trials ranged f rom an 6% relat ive reduct ion in diarrhoea to a 30%

reduct ion.
4Downgraded by 1 for serious indirectness: These eight trials were conducted in LMICs (the Democrat ic Republic of Congo,

Pakistan, Bangladesh, Myanmar, Peru, India and Nepal).
5No serious imprecision: The result is stat ist ically signif icant and the meta-analysis adequately powered to detect this result .
6No serious risk of bias: Most trials are at high or unclear risk of detect ion or report ing bias due to no descript ion of blinding

of outcome assessors. Restrict ion of the analysis to just the blinded trials f inds a slight ly smaller ef fect size but the result

remains stat ist ically signif icant. Not downgraded. However this is lim ited to three trials in low-income countries. Further trials

f rom other income sett ings are needed to conf irm if this result can be generalized.
7No serious inconsistency: All the included trials found reduct ions in diarrhoea incidence.
8No serious indirectness: The three trials were conducted in low-income communit ies/ countries (Nepal, low-income urban

communit ies in Mumbai, India and Bangladesh). The trials found stat ist ically signif icant benef it on diarrhoea incidence.
9No serious imprecision: The result is stat ist ically signif icant and adequately powered to detect this result .
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Hand washing compared to no intervention for preventing diarrhoea

Patient or population: Patients at risk of diarrhoea

Settings: Hospital

Intervention: Hand washing promotion

Comparison: No intervent ion

Outcomes Illustrative comparative risks* (95% CI) Relative effect

(95% CI)

No of participants

(trials)

Quality of the evidence

(GRADE)

Assumed risk Corresponding risk

No intervention Hand washing promotion

Episodes

Self -reports

collected through home vis-

its; hospital/ health centre/

clinic records including ad-

mission for diarrhoea-re-

lated dehydrat ion

Follow-up: 1 year

2.92 episodes 1.24 episodes Mean difference

1.68 episodes

(1.93 to 1.43)

148

(1 trial)

⊕⊕⊕

moderate1,2,3,4

Hand washing behavioural

changes/changes in knowl-

edge, attitude and practice

Frequency of hand washing

per day

Follow-up: 1 year

4 t imes daily 7 t imes daily - 148

(1 trial)

⊕⊕⊕

moderate3,4,5

* The basis for the assumed risk (for example, the median control group risk across trials) is provided in footnotes. The corresponding risk (and its 95% CI) is based on the

assumed risk in the comparison group and the relative effect of the intervent ion (and its 95% CI).

CI: conf idence interval; RR: risk rat io; MD: mean dif ference.
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GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

Moderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

1Outcomes assessed in adults in high risk group (people with AIDS).
2The mean episodes in the control groups was 2.92 while that of the intervent ion group was 1.24 episodes over the 1 year

trial period.
3Downgraded by 1 for serious risk of bias: the trial is at an unclear risk of select ion bias due to failure to describe a process

of allocat ion concealment. This trial is also at high detect ion or report ing bias due to no descript ion of blinding of outcome

assessors. Blinding of part icipants would not have been possible.
4Evidence f rom this sett ing was most lim ited since it is f rom only one trial (Huang 2007 USA).
5Hand washing rates: intervent ion - seven t imes daily f rom three t imes at baseline; control - four t imes daily f rom three t imes.
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D I S C U S S I O N

In the original review, Ejemot-Nwadiaro 2008, 14 trials met the

inclusion criteria. We have included eight additional trials in this

Cochrane Review update, giving a total of 22 included trials. One

of the eight additional trials, Luby 2006 PAK, was a follow-up trial

to Luby 2003b PAK. This trial involved no primary interventions.

It 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 quality evidence). It may prevent a similar propor-

tion in LMICs but only two trials from urban Egypt and Kenya

have evaluated this (low quality evidence).
Hand washing promotion among communities in LMICs proba-

bly prevents around one-quarter of diarrhoea episodes (moderate
quality evidence). However, six of these eight trials were from Asian

settings, with only single trials from South America and sub-Sa-

haran Africa. In six trials soap was provided free alongside educa-

tion and behavioural change interventions. The overall effect size

was larger than in the two trials that did not provide soap. The

influence of this on the intervention effect estimate is not well

understood.

The effect of hand washing promotion in a hospital-based setting

among high-risk population had significant reduction in mean

episodes of diarrhoea that favoured intervention group (moderate
quality evidence). This is only from one trial.

The effect of the intervention on hand hygiene related behavioural

outcome in all settings showed increase in proportion of hand

washing or hand hygiene compliance at essential junctures (be-

fore eating/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 quality evidence).
We found no trials evaluating or reporting the effects of hand

washing interventions on diarrhoea-related deaths, all-cause-un-

der five mortality, or costs.

Overall completeness and applicability of
evidence

We believe we identified all RCTs that met our inclusion criteria.

We further categorised the included trials into three distinct set-

tings in this Cochrane Review: child day-care centres or schools,

community, and hospital. Although there were only a few trials

included in each category, evidence favours hand washing inter-

vention in preventing diarrhoea in all the settings. This suggests

that the intervention exhibits population-wide health gains. How-

ever, most included trials in the institution subcategory were from

childcare settings in high-income countries. Thus, we are not con-

fident 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.

We are unsure of the effect of this intervention in populations

with participants above five years of age and adults, as 95% of the

participants in which the primary outcome was measured were

below five years of age. One trial, 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 aged five years, children below five years of age,

children aged between six to 15 years and adults) and stratified

results by these independent subgroups and reported effect sizes,

with no significant trend observed. Therefore the effect of the

intervention may not be generalizable to all age groups.

All included trials were relatively small-sized and of short follow-up

duration including intensive monitoring and they demonstrated

significant reduction in the risk of diarrhoea after hand hygiene

intervention. However, in one relatively large trial, Bowen 2004

CHN, and one with longer follow-up, Luby 2006 PAK, there were

no apparent benefits as no significant differences between the in-

cidence or longitudinal prevalence of diarrhoea was found. There-

fore, we are unclear if the reductions in incidence of diarrhoea

would be maintained if these trials had been larger and conducted

over a longer time period.

The effect size was lower in child day-care centres or 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 18% reduction for trials that attempted blinding of

outcome assessors and 35% reduction for trials that did not at-

tempt 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 make strong conclusions.

Quality of the evidence

We assessed the quality of evidence using the GRADE approach

(GRADEpro 2014). In general, the evidence that hand washing

reduces the incidence of diarrhoea in both child day-care cen-

tres in high-income countries and community settings in LMICs

is considered high quality (Summary of findings for the main

comparison; Summary of findings 2). Most trials were at high or

unclear risk of detection or reporting bias due to no description

of blinding of outcome assessors. However, this made negligible

differences in 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

quality of evidence in these settings since all trials favoured the

intervention though with varying effect size. We are therefore con-
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fident in the estimate of effect and further research is very unlikely

to change our confidence in the estimate.

For the trials conducted in schools in LMICs, we considered the

quality of evidence to be low due to indirectness as this limits our

confidence in the effect estimate. The two trials, Talaat 2008 EGY

and Pickering 2013 KEN, were conducted under experimentally

controlled situations. Though they showed benefits in favour of

the intervention groups, we are unsure if these benefits would be

maintained if trials are replicated in a less controlled situations and

in other settings.

Quality of evidence from unpooled data for the behavioural out-

comes ranged from low to high in all the settings. These should

be interpreted with caution as there were too few trials in each

setting and method of assessment were too varied to make strong

statements. The benefit of adopting an explicit behavioral change

model is still unclear; this may influence the maintenance and sus-

tainability of hand hygiene behaviour, as Whitby 2007 has opined

that the strongest determinant of hand washing behaviour may be

its habituation.The quality of evidence regarding the other out-

comes (diarrhoea related deaths, all-cause-under five mortality, and

cost-effectiveness) were not determined due to paucity of included

trials providing data on which to make such judgements. Thus,

further research is necessary to provide a basis for assessment of

evidence to these factors critical to hand washing intervention in

preventing diarrhoea.

Potential biases in the review process

We did not identify any potential biases in the review process.

Agreements and disagreements with other
studies or reviews

The magnitude of intervention effect (≃ 30%) in both child day-

care centres or schools and community settings we observed in

this Cochrane Review did not differ significantly from that of the

original review (Ejemot-Nwadiaro 2008). The effect size however

remains lower in magnitude than previous reviews of hand wash-

ing interventions; 47% (Curtis 2003); and about 44% in Fewtrell

2004 and Fewtrell 2005 reviews. These differences may be at-

tributed to choice of effect measure, mixed trial designs, and sin-

gle setting. Curtis 2003 used odds ratios, known to inflate effects

sizes for conditions such as diarrhoea with common event rates

in the analyses. In this Cochrane Review we reported only rate

ratios, which Guevara 2004 opines improves clinical interpreta-

tion 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 re-

views considered only hand hygiene interventions conducted in

LMICs. In this Cochrane Review we included only RCTs and

mixed settings (child day-care centres or schools, community, and

hospital based trials conducted in both developing and developed

countries). However, they are all in agreement that hand hygiene

interventions are effective in reducing diarrhoeal diseases.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

Hand washing promotion leads to reduction in diarrhoea episodes

in both child day-care centres in high-income countries and among

communities living in LMICs by about 30%. The challenge is to

find ways of encouraging people to maintain hand washing habits

in the longer term.

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 day-care centres in high-

income countries and in communities in LMICs, although only

one trial was conducted in Africa.

More trials conducted in child day-care centres or schools in

LMICs are needed to enhance our ability to generalize the inter-

vention effects. The need to conduct research that is of longer

follow-up duration and uses a structured method of assessing the

primary outcome is pertinent, since it has been observed that ar-

bitrary use of methods may have significant effect on precision of

estimates. Outcome assessors should be blinded so as to reduce

the bias in estimates of effect size.

Evidence of hand washing on diarrhoea incidence in hospital based

settings is still limited as we only found one trial that met the

inclusion criteria. Therefore, further research in this area would

be warranted.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Bartlett 1984 USA

Methods Cluster-RCT

Method of allocation sequence: unclear

Allocation concealment: unclear

Blinding: assessor

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 2 for detailed description):

1. Large group meetings (directors and caregivers)

2. Provision of posters and handouts depicting the procedures taught

Control:

1. 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 generation (selection

bias)

Unclear risk “22 day care centres were randomly selected

from the 108 day care centers in Maricopa

county licensed to care for infants and tod-

dlers. The 22 trial day care centers were

divided into three strata, based on surveil-

lance rates of infant-toddler diarrhea in the

preceding 12 months. Half of the centers in

each stratum were then randomly assigned

to intervention groups.”

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.
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Bartlett 1984 USA (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Student nurses were blinded in regard to

intervention or control status of the day

care centres

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Unclear.

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Black 1977 USA

Methods Cluster-RCT

Method of allocation sequence: unclear

Allocation concealment: unclear

Blinding: none

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 2 for detailed description):

1. Large group education

Control:

1. No intervention

Outcomes 1. 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 generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias) Unclear risk Not described.
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Black 1977 USA (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Unclear.

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Bowen 2004 CHN

Methods Cluster-RCT

Method of allocation sequence: random-number table

Allocation concealment: unclear

Blinding: none

Inclusion of all participants in the analysis: 93% (3962/4256) agreed to participate

Length of follow-up: 2003 to 2004 school year

Cluster-adjustment method: adjusted

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

tion; 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 2 for detailed description):

1. 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

2. 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 classroom 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 infectious 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
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Bowen 2004 CHN (Continued)

Control:

1. All 3 groups received government hygiene educational programme consisting of a

cursory statement manual about hand washing after using toilet and before eating

Outcomes 1. Diarrhoea rates

Not used in this review:

• School absences

• Rates of other common illnesses

Notes Location: 3 counties in Fujian province, South-East China

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Adequate.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 3962 (93%) first-grade students from the

4,256 first -graders attending the enrolled

schools agreed to participate and were in-

cluded in the analysis

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Butz 1990 USA

Methods Cluster-RCT

Method of allocation sequence: unclear

Allocation concealment: unclear

Blinding: none

Inclusion of participants in the analysis: unclear

Length of follow-up: 12 months

Cluster-adjustment method: not adjusted
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Butz 1990 USA (Continued)

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 2 for detailed description):

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

Control:

1. No intervention

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 generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 28 children (114 children were enrolled

from the FDCHs but actual number of

children used in the analysis is 86)

Selective reporting (reporting bias) Unclear risk Did not measure the relative contribution

of each component of intervention, how-

ever “to reduce reporting bias, all day care

providers were aware that the intervention

program was being tested in certain homes”

Other bias Low risk None observed.
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Carabin 1997 CAN

Methods Cluster-RCT

Allocation sequence: day-care centres were stratified by incidence of respiratory infections

and block randomized by geographical areas

Allocation concealment: unclear

Blinding: none

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 2 for detailed description):

1. Large group hygiene training (educators)

2. Handouts

Control:

1. No intervention

Outcomes Diarrhoea rates

Notes Location: Quebec, Canada

Duration: September 1996 to November 1997

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computer generated- block randomized.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 43 children lost to follow-up (5 day care

centres excluded from the analysis)

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.
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Haggerty 1988 COD

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: unclear

Blinding: assessor

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 (9 intervention, 9 control), with 1954 children (977 intervention, 977

control)

Inclusion criteria: not stated

Exclusion criteria: not stated

Age: 3 months to 35 months

Interventions Intervention (see Table 2 for detailed description):

1. Large group training

Control:

1. No intervention

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 generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Observers blind to the diarrhoea histories

of families.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 190 children enrolled in the follow-up were

excluded form the analysis

Selective reporting (reporting bias) Low risk 1954 children were enrolled in the follow-

up trial but 1764 were retained for analysis.

190 were lost to follow-up
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Haggerty 1988 COD (Continued)

Other bias High risk Reported some baseline differences (Con-

trol group had diarrhoea episodes of longer

duration than the intervention group)

Han 1985 MMR

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: unclear

Blinding: assessor blinded

Inclusion of participants in the analysis: unclear

Length of follow-up: 4 months

Cluster-adjustment method: not adjusted

Participants Number: 350 households (162 intervention and 188 control) with 494 children (236

intervention, 258 control)

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: < 5 years

Interventions Intervention (see Table 2 for detailed description):

1. Small group education (households)

Control:

1. No intervention

Outcomes 1. Incidence of diarrhoea

2. Incidence of dysentery

Notes Location: Nga-Kha ward of Thin-Gun-Kyun township, Rangoon, Burma (now Myan-

mar)

Duration: June to November 1985

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.
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Han 1985 MMR (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk “to avoid bias staff were blind to which

households were intervention or otherwise”

Incomplete outcome data (attrition bias)

All outcomes

Low risk 12 children (7 from intervention, 5 from

control households) out of the 494 enrolled

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Hartinger 2010 PER

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: unclear

Blinding: participants and assessors

Inclusion of participants in the analysis: unclear

Length of follow-up: 12 months

Cluster-adjustment method: unclear

Participants Number: 534 households (267 intervention, 267 control) with 534 children (267 inter-

vention, 267 control)

Inclusion criteria:

• at least one 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

• families that had two 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 2 for detailed description):

1. Hygiene education with small and large group meetings

2. 51 community clusters received integrated home-hygiene intervention package

Control:

1. Psychomotor-stimulation package

Outcomes 1. Diarrheal episodes

Not used in this review:

• Prevalence of cough and fever

• Duration of days spent ill

• Average number of days for health care seeking

• Child growth outcomes (stunting, wasting and underweight)
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Hartinger 2010 PER (Continued)

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 generation (selection

bias)

Low risk Randomized “...using covariate-based con-

strained randomization as proposed by

Moulton (2004)”

Researchers went to extra lengths to ensure

integrity of the randomizations

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk “As a strategy to reduce non-blinding bias, a

child psychomotor development interven-

tion was implemented in the control arm

as an equivalent to the IHIP in the inter-

vention arm”

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk “...and data collection was done by an inde-

pendent team of field workers, which was

not part of the initial education and re-en-

forcement of the interventions during the

follow-up period”. We consider this an at-

tempt 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 (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Huang 2007 USA

Methods Individually RCT

Allocation sequence: unclear

Allocation concealment: unclear

Blinding: none

Inclusion of participants in the analysis: 100%

Length of follow-up: 1 year

Participants Number: 73 intervention, 75 control

Inclusion criteria: patients with AIDS at local HIV clinic; HIV-1 infection verified by
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Huang 2007 USA (Continued)

both ELISA and Western 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 contaminated hands and provided specific hand washing instructions at enrolment;

hand washing technique demonstrated by nurses, including wetting hands, lathering

completely with soap, running together for at least 15 seconds, and drying hands with

towels; all 148 participants then demonstrated adequate hand washing technique

Intervention (see Table 2 for detailed description):

1. 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:

1. Weekly telephone calls but only to ascertain diarrhoea episodes

Outcomes 1. Incidence of diarrhoea

2. 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 generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk All participants were accounted for.

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.
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Kotch 1989 USA

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment unclear

Blinding: participants and assessors blinded

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 classrooms

Inclusion criteria: children < 3 years; present in the day care at least 20 hour per week;

absence of chronic illness or medication that would predispose to infection; youngest

of potentially eligible children in the same family; consenting English-speaking parents

with access a telephone; intending to remain in day-care centre throughout trial

Exclusion criteria: not stated

Age: < 3 years

Interventions Intervention (see Table 2 for detailed description):

1. Large group training

2. Curriculum for caregivers

Control:

1. No intervention

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 generation (selection

bias)

Unclear risk Not described.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Low risk “ specifically, parental illness reports were

blind to the intervention status of their chil-

dren’s DCCs, potential confounders were

controlled for and effect modifiers were ex-

amined”

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Assessors were blinded.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 18 children dropped, 1 day care centre

withdrew from the trial
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Kotch 1989 USA (Continued)

Selective reporting (reporting bias) Unclear risk Unclear.

Other bias Unclear risk Unclear

Kotch 2003 USA

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: not stated

Blinding: open

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 (23 intervention, 23 control) with 388 infants and tod-

dlers

Inclusion criteria:

1. Child expected to remain in the child-care centre for the duration of trial and

should be <36 months of age at the end of data collection and that at least one 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 2 for detailed description):

1. Larger training Staff of centres were trained using the Keep it clean training module

Control:

1. No intervention but received the same equipment at the completion of the trial

Outcomes 1. 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 care giver absent from work as a result of illness.

Notes Location: North Carolina, America

Duration: September 2002 to May 2003

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Applied different statistical tests for differ-

ent nature of variables: “No control vari-

ables are included in these descriptive com-

parisons”

Allocation concealment (selection bias) Unclear risk Not described.
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Kotch 2003 USA (Continued)

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk “Attrition form the intervention and con-

trol groups during the course of the trial

was comparable”

Selective reporting (reporting bias) Low risk None observed.

Other bias High risk “Two significant differences between the 2

trial groups were noted. The total number

of children and the number of boys were

larger in the intervention classrooms. These

differences may have reduced the overall ef-

fect of the intervention, because number of

children per classroom is a risk factor, and

boys tend to stay in diapers longer. In addi-

tion, control centres were working hard to

get their perceived reward (the free equip-

ment that they were promised at the end of

the trial). These 3 factors should have re-

duced the difference in outcomes between

the intervention and control groups, sug-

gesting that the significant differences in ill-

nesses and absences that were found favour-

ing the intervention group are all the more

impressive”

Ladegaard 1999 DEN

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: unclear

Blinding: none

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 (212 intervention, 263 control)

Inclusion criteria: not stated

Exclusion criteria: not stated

Age: < 6 years
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Ladegaard 1999 DEN (Continued)

Interventions Intervention (see Table 2 for detailed description):

1. Small group practical demonstration

Control:

1. No intervention

Outcomes Diarrhoeal rates

Notes Location: Odense, Denmark

Duration: 6 months

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Kind of unclear whether they were divided

in two groups manually and then random-

ized or randomized stratified

“ The 8 institutions were allocated based on

likeliness and randomised to intervention

or control with 4 institutions in each”

Allocation concealment (selection bias) Unclear risk Randomization not described in detail.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk One institution had not written down at-

tendance for the children 0-2years. There

were 212 children in the intervention

group and 263 in the control group but no

account over what happened to the chil-

dren over time

Selective reporting (reporting bias) Low risk No evidence of outcomes not presented.

Other bias Low risk None observed.
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Langford 2007 NPL

Methods Cluster-RCT

Allocation sequence: flipping a coin

Allocation concealment: unclear

Blinding: assessor

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

Length of follow-up: 6 months

Cluster-adjustment method: unclear

Participants Number: 88 children (45 intervention, 43 control)

Inclusion criteria: not stated

Exclusion criteria: not stated

Age: 3 to 12 months old

Interventions Intervention (see Table 2 for detailed description):

1. Larger meetings of educational interactive sessions

2. Posters

3. Dramas

Control:

1. No intervention

Outcomes 1. Impact of intervention on morbidity (diarrhoeal rates)

2. 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 generation (selection

bias)

Low risk Groups were randomly allocated by flip-

ping a coin to intervention or control

groups

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk “To prevent bias in data collection, these

field workers were never involved in any as-

pect of the program to promote handwash-

ing”
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Langford 2007 NPL (Continued)

Incomplete outcome data (attrition bias)

All outcomes

Low risk 11 children from 99 originally recruited

were not included in the analysis

Selective reporting (reporting bias) Low risk None observed.

Other bias High risk “It was not possible to randomly allocate

each separate settlement to control/inter-

vention conditions as many sites were sit-

uated very close to one another (e.g. sep-

arated just by road or stream) such that

the intervention message could easily have

crossed over into control settlements.”

Comments: cross contamination possible.

Luby 2003a PAK

Methods Cluster-RCT

Allocation sequence: computer-generated

Allocation concealment: serially numbered

Blinding: none

Inclusion of participants in the analysis: unclear

Length of follow-up: 12 months

Cluster-adjustment method: adjusted

Participants Number: 36 neighbourhoods (25 intervention, 11 control), with 4691 children (3163

intervention, 1528 control)

Inclusion criteria: household located in the trial area; have at least 2 children < 5 years;

intention to reside in the house for the duration of trial

Exclusion criteria: not stated

Age: < 15 years

Interventions Intervention (see Table 2 for detailed description):

1. Large group training using slide shows, pamphlets, and video tapes

Control:

1. No intervention

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 generation (selection

bias)

Low risk Adequate.
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Luby 2003a PAK (Continued)

Allocation concealment (selection bias) Low risk Adequate.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 139 children from the intervention arm

and 85 from the control arm out of the

4691 children originally enrolled were lost

to follow-up

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Luby 2003b PAK

Methods Cluster-RCT

Allocation sequence: computer generated

Allocation concealment: unclear

Blinding: none

Inclusion of participants in the analysis: unclear

Length of follow-up: 9 months

Cluster-adjustment method: adjusted

Participants Number: 18 clusters, with 544 households (262 intervention, 282 control)

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 2 for detailed description):

1. Large group training using slide shows, pamphlets, and video tapes

Control:

1. No receipt of products expected to change risk of diarrhoea but provided them

with regular supply of children’s books, note books, etc

Outcomes 1. Primary diarrhoea rates

2. Persistent diarrhoea rates

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

Duration: April 2003 to December 2003

Risk of bias
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Luby 2003b PAK (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk The five trial group were assigned a random

number generated by a computer spread

sheet

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described (open trial).

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described (open trial).

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not clearly stated.

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Luby 2006 PAK

Methods Cluster-RCT

Allocation sequence: computer generated

Allocation concealment: not described

Blinding: open

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

Interventions Intervention (see Table 2 for detailed description):

Follow-up of earlier trial done in 2003

See Luby 2003b PAK

Outcomes 1. Longitudinal prevalence of diarrhoea

2. Sustainability of hand washing behaviour

Notes Location: Karachi, Pakistan

Duration: 63 weeks
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Luby 2006 PAK (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Adequate.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk None. Trial is a follow-up on Luby 2003a

PAK

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk One household was not accounted for in

the analysis.

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Nicholson 2008 IND

Methods Cluster-RCT

Allocation sequence: coin tossing

Allocation concealment: not described

Blinding: open

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); under-5 years of age = 2469 (intervention: 1190; control: 1279); 6 to 15 years =

3519 (Intervention: 1784; control: 1735); adults = 3685 (intervention: 1892; control:

1793)

All subjects = 11,725 (intervention: 5892; control: 5833)

Inclusion criteria: informed consent

Exclusion criteria: not stated

Age: 5 year old children (Target); under-fives, children 6 to 15 years and adults (non-

targets)

Interventions Intervention (see Table 2 for detailed description):

1. Large group education training of the connection between germs and illnesses;

Establishment of a ’Good Mum’s’ Club

Control:
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Nicholson 2008 IND (Continued)

1. No intervention

Outcomes 1. Episodes of diarrhoea

2. 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 02 August 2008 (41 Weeks)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Repeated coin-tossing.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk “It was impossible to ’blind’ either the par-

ticipants or those responsible for data col-

lection.”

None (open trial).

Blinding of outcome assessment (detection

bias)

All outcomes

High risk “It was impossible to ’blind’ either the par-

ticipants or those responsible for data col-

lection.”

None (open trial).

Incomplete outcome data (attrition bias)

All outcomes

High risk Loss to follow-up in both arms and for all

the sub-groups were more than 10% (aver-

age attrition in all groups 18%)

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.
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Pickering 2013 KEN

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: not described

Blinding: open

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 (n = 460); hand sanitizer (n = 435); control (n = 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 school children

Interventions Intervention (see Table 2 for detailed description):

1. Large group education training on germ theory and hygiene; installation of soap

dispensers

Control:

1. No intervention

Outcomes 1. Diarrhoeal rates

2. 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 generation (selection

bias)

Unclear risk “schools randomly assigned to receive”.

Allocation concealment (selection bias) Unclear risk Not stated.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk Open trial.

“Treatment assignment was not blinded”.

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Open trial.

“Treatment assignment was not blinded”.

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk Not clearly stated as they only reported to-

tal observations.
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Pickering 2013 KEN (Continued)

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Roberts 1996 AUS

Methods Cluster-RCT

Allocation sequence: computer generated

Allocation concealment: unclear

Blinding: assessors

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 predisposes to infection

Exclusion criteria: not stated

Age: < 3 years

Interventions Intervention (see Table 2 for detailed description):

1. Large group training

2. Booklets/newsletters

3. Songs about hand washing for children

Control:

1. No intervention

Outcomes 1. Diarrhoeal rate

2. 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 generation (selection

bias)

Low risk Used a random number table generated us-

ing EpiInfo.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk None described
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Roberts 1996 AUS (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk “The observer was not informed of the con-

tent of the training sessions or the inter-

vention status of the centers”. “The staff

members in the centers were aware the

observer was watching hygiene practices

but not which specific practices were being

recorded”

Incomplete outcome data (attrition bias)

All outcomes

High risk 22% (123 children) from 558 children en-

rolled were lost to follow-up

Selective reporting (reporting bias) Low risk None observed.

Other bias Unclear risk Baseline comparable data not given.

Stanton 1985 BGD

Methods Cluster-RCT

Allocation sequence: table of random numbers

Allocation concealment: unclear

Blinding: none

Inclusion of participants in the analysis: unclear

Length of follow-up: 6 months

Cluster-adjustment method: adjusted

Participants Number: 1923 families (937 intervention, 986 control) with 1350 children (675 inter-

vention, 675 control)

Inclusion criteria: not stated

Exclusion criteria: not stated

Age: < 6 years

Interventions Intervention (see Table 2 for detailed description):

1. Small group discussion (only women or children)

2. Larger demonstrations (mixed audience)

3. Posters, games, pictorial stories, and ’flexiflans’ for illustrations

Control:

1. No intervention

Outcomes 1. Diarrhoeal rates

2. Change in 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

56Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



Stanton 1985 BGD (Continued)

Random sequence generation (selection

bias)

Low risk Stratified randomized allocation.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Equal number of emigrant and immigrant

included in effectiveness analyses but not

in behavioral assessment

Selective reporting (reporting bias) Low risk None observed.

Other bias Low risk None observed.

Talaat 2008 EGY

Methods Cluster-RCT

Allocation sequence: computer generated random number table

Allocation concealment: not stated

Blinding: open

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 (30 intervention, 30 control), with 44,451

children (20,882 intervention, 23,569 control)

Inclusion criteria: not stated

Exclusion criteria: not stated

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

Interventions Intervention (see Table 2 for detailed description):

1. Larger group meetings (mixed audience nurses and teachers)

2. Grade specific student booklets

3. Posters, fliers, games, songs about hand washing

4. Other fun activities that promoted hand washing

School’s contribution:

Selecting a weekly hand hygiene champion, launching of school contest for drawing,

songs and dramas that promote hygiene

Control:

1. No intervention.

57Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



Talaat 2008 EGY (Continued)

Outcomes 1. 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 generation (selection

bias)

Low risk 60 elementary schools were randomly se-

lected by using a computer-generated ran-

dom number table

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not described.

Incomplete outcome data (attrition bias)

All outcomes

Low risk Accounted for number enrolled for the trial

in the analysis.

Selective reporting (reporting bias) Low risk Not observed.

Other bias Low risk “No significant differences were found for

the 2 groups in median (8years), sex distri-

bution (51% male) or the median number

of students per school (635 [interquartile

range 394-978])”
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Zomer 2012 NED

Methods Cluster-RCT

Allocation sequence: unclear

Allocation concealment: not described

Blinding: open

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 intervention DCC and 267 from 35 control DCC)

Inclusion criteria: children attended the DCC at least two days a week, aged between 6

months and 3 to 5 years, intended to attend the DCC throughout the trial period, if

their parents consented, were Dutch speaking and had access to e-mail or regular post

Exclusion criteria: if the child had chronic illness, if the child was on medication that

predisposed him/her to infection and if was sibling is taking part in the trial (one per

child per family participant)

Age: children between 6 months to 60 months

Interventions Intervention (see Table 2 for detailed description):

1. Hand hygiene products provided free of charge.

2. Training on Dutch Hand Hygiene guidelines with booklet on its content

distributed.

3. Training sessions aimed at goal setting and formulating specific hand hygiene

improvement activities.

4. Provision of posters and stickers to children and caregivers as reminders and cue

to action.

Control:

1. No intervention (They continued their usual hand hygiene practice).

Outcomes 1. Incidence of gastrointestinal infections (incidence of diarrhoea specifically).

2. 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 generation (selection

bias)

Low risk Stratified randomized allocation.

Allocation concealment (selection bias) Unclear risk Not described.

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Not described.
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Zomer 2012 NED (Continued)

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk Not stated.

Incomplete outcome data (attrition bias)

All outcomes

Low risk 553 children included in the trial; 545 in-

cluded in the analysis

Selective reporting (reporting bias) Unclear risk Not observed.

Other bias High risk There were some differences in baseline

characteristics between intervention and

control group

“...the crude incidence of diarrhoeal

episodes differed between intervention and

control DCCs at baseline...”

aSee Table 2; Table 3; and Table 4 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 gastro-intestinal tract (GIT) illnesses including diarrhoea

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

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

Arnold 2013 Description of planned intervention trail 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

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 be-

haviours
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(Continued)

Boubacar Maïnassara 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 - one of our secondary

outcome measures

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 inter-

vention on school absenteeism

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 and

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 incidence

of gastrointestinal infections in general

Dreibelbis 2014 Mixed hygiene intervention, not specific to hand washing.

Dyer 2000 Intervention was instant hand sanitizer.

Fan 2011 Non-randomized study.

Freeman 2014 Mixed water, sanitation and hygiene intervention, not specific to hand washing

Greene 2012 Measured exposure to fecal pathogen (risk of Escherichia coli). Hand contamination of E. coli.

Guinan 2002 Observational study.

Hammond 2000 Intervention did not involve hand washing.

Hartinger 2012 Already included in the review update (Hartinger 2010 PER).

Huda 2012 Assessed observed handwashing hygiene behaviours.
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(Continued)

Hübner 2010 Hand washing not an intervention (but measured the effectiveness of hand disinfection with alcoholic

rubs)

Jinadu 2007 Diarrhoea episodes not assessed rather hygiene behavioural change

Johansen 2015 Outcome measure not directly on diarrhoea but on infectious illness and school absenteeism. Paper

describes the design of the RCT

Khan 1982 Case-control study.

Larson 2003 No relevant outcome measures. Assesed 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

Master 1997 Outcome measure not specific on diarrhoeal episodes.

Morton 2004 Outcome measure not specific on diarrhoeal episodes.

Oughton 2009 Diarrhoea episodes not assessed but removal of Clostridium difficile.

Patel 2012 Non-randomized trial.

Peterson 1998 Observational trial examining risk factors for diarrhoeal infections

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 measures

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
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(Continued)

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.

Sircar 1987 No comparable baseline information on diarrhoea episodes provided

Slayton 2013 Hand towels the main intervention not 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

Zomer 2013 Did not report data on diarrhoea outcome, paper describes the design of the RCT
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D A T A A N D A N A L Y S E S

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

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Incidence of diarrhoea;

subgrouped by country income

strata

11 50044 Rate Ratio (Random, 95% CI) 0.69 [0.59, 0.81]

1.1 High-income countries 9 4664 Rate Ratio (Random, 95% CI) 0.70 [0.58, 0.85]

1.2 Low- or middle-income

countries

2 45380 Rate Ratio (Random, 95% CI) 0.66 [0.43, 0.99]

2 Incidence of diarrhoea;

subgrouped by co-interventions

11 Rate Ratio (Random, 95% CI) Subtotals only

2.1 Focused: hand washing

only

2 1045 Rate Ratio (Random, 95% CI) 0.69 [0.43, 1.09]

2.2 Multiple hygiene

interventions

9 48999 Rate Ratio (Random, 95% CI) 0.69 [0.57, 0.84]

3 Incidence of diarrhoea;

subgrouped by blinding

11 Rate Ratio (Random, 95% CI) Subtotals only

3.1 Blinding of outcome

assessors

3 1303 Rate Ratio (Random, 95% CI) 0.74 [0.56, 0.98]

3.2 No blinding of outcome

assessors

8 48741 Rate Ratio (Random, 95% CI) 0.67 [0.56, 0.80]

Comparison 2. Hand washing intervention in the community versus no intervention

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Incidence of diarrhoea: rate

ratios

8 14726 Incidence rate ratio (Random, 95% CI) 0.72 [0.62, 0.83]

2 Mean longitudinal prevalence Other data No numeric data

3 Incidence of diarrhoea;

subgrouped by co-interventions

8 14726 Rate Ratio (Random, 95% CI) 0.72 [0.62, 0.83]

3.1 Focused: hand washing

only

5 10888 Rate Ratio (Random, 95% CI) 0.63 [0.52, 0.78]

3.2 Multiple hand hygiene

interventions

3 3838 Rate Ratio (Random, 95% CI) 0.81 [0.69, 0.95]

4 Incidence of diarrhoea;

subgrouped by blinding

8 Rate Ratio (Random, 95% CI) Subtotals only

4.1 Blinding of outcome

assessors

4 3070 Rate Ratio (Random, 95% CI) 0.80 [0.67, 0.94]

4.2 No blinding of outcome

assessors

4 11656 Rate Ratio (Random, 95% CI) 0.63 [0.48, 0.83]

64Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



5 Incidence of diarrhoea;

subgrouped by provision of

soap

8 Rate Ratio (Random, 95% CI) Subtotals only

5.1 Soap provided 6 11422 Rate Ratio (Random, 95% CI) 0.66 [0.56, 0.78]

5.2 No soap provided 2 3304 Rate Ratio (Random, 95% CI) 0.84 [0.67, 1.05]

Comparison 3. Hand washing intervention in hospital setting versus no intervention

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Episodes of diarrhoea 1 148 Mean Difference (IV, Random, 95% CI) -1.68 [-1.93, -1.43]

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.

Review: Hand washing promotion for preventing diarrhoea

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

Outcome: 1 Incidence of diarrhoea; subgrouped by country income strata

Study or subgroup Handwashing Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 High-income countries

Bartlett 1984 USA 196 178 -0.12 (0.14) 9.7 % 0.89 [ 0.67, 1.17 ]

Black 1977 USA 62 54 -0.65 (0.27) 5.4 % 0.52 [ 0.31, 0.89 ]

Butz 1990 USA 58 50 -0.33 (0.15) 9.3 % 0.72 [ 0.54, 0.96 ]

Carabin 1997 CAN (1) 865 864 -0.2613 (0.214) 7.0 % 0.77 [ 0.51, 1.17 ]

Kotch 1989 USA (2) 185 186 -0.17 (0.09) 11.8 % 0.84 [ 0.71, 1.01 ]

Kotch 2003 USA (3) 194 194 -0.601 (0.05) 13.1 % 0.55 [ 0.50, 0.60 ]

Ladegaard 1999 DEN 212 263 -0.4 (0.35) 3.8 % 0.67 [ 0.34, 1.33 ]

Roberts 1996 AUS 299 259 -0.6931 (0.1622) 8.8 % 0.50 [ 0.36, 0.69 ]

Zomer 2012 NED 278 267 -0.1054 (0.1068) 11.1 % 0.90 [ 0.73, 1.11 ]

Subtotal (95% CI) 2349 2315 80.0 % 0.70 [ 0.58, 0.85 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 38.54, df = 8 (P<0.00001); I2 =79%

Test for overall effect: Z = 3.70 (P = 0.00021)

2 Low- or middle-income countries

0.01 0.1 1 10 100

Favours [Handwashing] Favours [No handwashing]

(Continued . . . )
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(. . . Continued)
Study or subgroup Handwashing Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Pickering 2013 KEN 460 469 -0.1729 (0.1897) 7.8 % 0.84 [ 0.58, 1.22 ]

Talaat 2008 EGY 20882 23569 -0.601 (0.08) 12.2 % 0.55 [ 0.47, 0.64 ]

Subtotal (95% CI) 21342 24038 20.0 % 0.66 [ 0.43, 0.99 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 4.32, df = 1 (P = 0.04); I2 =77%

Test for overall effect: Z = 2.00 (P = 0.046)

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

Heterogeneity: Tau2 = 0.05; Chi2 = 44.69, df = 10 (P<0.00001); I2 =78%

Test for overall effect: Z = 4.62 (P < 0.00001)

Test for subgroup differences: Chi2 = 0.08, df = 1 (P = 0.77), I2 =0.0%

0.01 0.1 1 10 100

Favours [Handwashing] Favours [No handwashing]

(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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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.

Review: Hand washing promotion for preventing diarrhoea

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

Outcome: 2 Incidence of diarrhoea; subgrouped by co-interventions

Study or subgroup Handwashing Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Focused: hand washing only

Black 1977 USA 62 54 -0.65 (0.27) 41.9 % 0.52 [ 0.31, 0.89 ]

Pickering 2013 KEN 460 469 -0.1729 (0.1897) 58.1 % 0.84 [ 0.58, 1.22 ]

Subtotal (95% CI) 522 523 100.0 % 0.69 [ 0.43, 1.09 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 2.09, df = 1 (P = 0.15); I2 =52%

Test for overall effect: Z = 1.58 (P = 0.11)

2 Multiple hygiene interventions

Bartlett 1984 USA (1) 196 178 -0.12 (0.14) 11.2 % 0.89 [ 0.67, 1.17 ]

Butz 1990 USA 58 50 -0.33 (0.15) 10.8 % 0.72 [ 0.54, 0.96 ]

Carabin 1997 CAN (2) 865 864 -0.2613 (0.214) 8.6 % 0.77 [ 0.51, 1.17 ]

Kotch 1989 USA (3) 185 186 -0.17 (0.01) 14.5 % 0.84 [ 0.83, 0.86 ]

Kotch 2003 USA (4) 194 194 -0.601 (0.05) 14.0 % 0.55 [ 0.50, 0.60 ]

Ladegaard 1999 DEN 212 263 -0.4 (0.35) 5.1 % 0.67 [ 0.34, 1.33 ]

Roberts 1996 AUS 299 259 -0.6931 (0.1622) 10.4 % 0.50 [ 0.36, 0.69 ]

Talaat 2008 EGY 20882 23569 -0.601 (0.08) 13.2 % 0.55 [ 0.47, 0.64 ]

Zomer 2012 NED 278 267 -0.1054 (0.1068) 12.4 % 0.90 [ 0.73, 1.11 ]

Subtotal (95% CI) 23169 25830 100.0 % 0.69 [ 0.57, 0.84 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 109.60, df = 8 (P<0.00001); I2 =93%

Test for overall effect: Z = 3.72 (P = 0.00020)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.97), I2 =0.0%

0.01 0.1 1 10 100

Favours [Focused] Favours [Non focused]

(1) Bartlett 1984 USA:

(2) Carabin 1997 CAN: The exact number of chidlren per study arm was not provided. We simply divided the total by two.Carabin 1997 CAN: The exact number of

chidlren per study arm was not provided. We simply divided the total by two.

(3) Kotch 1989 USA: The exact number of chidlren per study arm was not provided. We simply divided the total by two.

(4) Kotch 2003 USA: The exact number of chidlren per study arm was not provided. We simply divided the total by two.

67Hand washing promotion for preventing diarrhoea (Review)

Copyright © 2015 The Authors. Cochrane Database of Systematic Reviews published by John Wiley & Sons, Ltd. on behalf of The

Cochrane Collaboration.



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.

Review: Hand washing promotion for preventing diarrhoea

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

Outcome: 3 Incidence of diarrhoea; subgrouped by blinding

Study or subgroup Handwashing Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Blinding of outcome assessors

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

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

Roberts 1996 AUS 299 259 -0.6931 (0.1622) 27.4 % 0.50 [ 0.36, 0.69 ]

Subtotal (95% CI) 680 623 100.0 % 0.74 [ 0.56, 0.98 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 10.50, df = 2 (P = 0.01); I2 =81%

Test for overall effect: Z = 2.09 (P = 0.037)

2 No blinding of outcome assessors

Black 1977 USA 62 54 -0.65 (0.27) 7.1 % 0.52 [ 0.31, 0.89 ]

Butz 1990 USA 58 50 -0.33 (0.15) 13.2 % 0.72 [ 0.54, 0.96 ]

Carabin 1997 CAN (2) 865 864 -0.2613 (0.214) 9.5 % 0.77 [ 0.51, 1.17 ]

Kotch 2003 USA (3) 194 194 -0.601 (0.05) 20.0 % 0.55 [ 0.50, 0.60 ]

Ladegaard 1999 DEN 212 263 -0.4 (0.35) 4.9 % 0.67 [ 0.34, 1.33 ]

Pickering 2013 KEN 460 469 -0.1729 (0.1897) 10.8 % 0.84 [ 0.58, 1.22 ]

Talaat 2008 EGY 20882 23569 -0.601 (0.08) 18.2 % 0.55 [ 0.47, 0.64 ]

Zomer 2012 NED 278 267 -0.1054 (0.1068) 16.3 % 0.90 [ 0.73, 1.11 ]

Subtotal (95% CI) 23011 25730 100.0 % 0.67 [ 0.56, 0.80 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 25.22, df = 7 (P = 0.00069); I2 =72%

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

Test for subgroup differences: Chi2 = 0.36, df = 1 (P = 0.55), I2 =0.0%

0.01 0.1 1 10 100

Favours [Blinding] Favours [No 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.
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Analysis 2.1. Comparison 2 Hand washing intervention in the community versus no intervention, Outcome

1 Incidence of diarrhoea: rate ratios.

Review: Hand washing promotion for preventing diarrhoea

Comparison: 2 Hand washing intervention in the community versus no intervention

Outcome: 1 Incidence of diarrhoea: rate ratios

Study or subgroup Intervention Control

log
[Incidence
rate ratio]

Incidence
rate ratio Weight

Incidence
rate ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

Haggerty 1988 COD (1) 977 977 -0.0618 (0.0514) 17.7 % 0.94 [ 0.85, 1.04 ]

Han 1985 MMR 236 258 -0.35 (0.14) 11.8 % 0.70 [ 0.54, 0.93 ]

Hartinger 2010 PER 267 267 -0.3 (0.07) 16.6 % 0.74 [ 0.65, 0.85 ]

Langford 2007 NPL 45 43 -0.3 (0.16) 10.5 % 0.74 [ 0.54, 1.01 ]

Luby 2003a PAK 3163 1528 -0.755 (0.1332) 12.2 % 0.47 [ 0.36, 0.61 ]

Luby 2003b PAK 1711 1852 -0.5621 (0.2293) 7.1 % 0.57 [ 0.36, 0.89 ]

Nicholson 2008 IND 1026 1026 -0.24 (0.23) 7.1 % 0.79 [ 0.50, 1.23 ]

Stanton 1985 BGD (2) 675 675 -0.2876 (0.0615) 17.1 % 0.75 [ 0.66, 0.85 ]

Total (95% CI) 8100 6626 100.0 % 0.72 [ 0.62, 0.83 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 31.03, df = 7 (P = 0.00006); I2 =77%

Test for overall effect: Z = 4.30 (P = 0.000017)

Test for subgroup differences: Not applicable

0.01 0.1 1 10 100

Favours [Handwashing] Favours [No handwashing]

(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.

Mean longitudinal prevalence

Study Mean longitudinal

prevalence of diar-

rhoea for all chil-

dren under obser-

vation

SD Co-efficient of varia-

tion between clusters

Handwashing only Handwashing with wa-

ter promotion

Luby 2006 PAK 1.68% 0.00735 0.44 Modeled risk difference

(%) vs control (95% CI)

-0.16 (-0.92, 0.60)

Modeled risk difference

(%) vs control (95% CI)

-0.15 (0.92, 0.61)
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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.

Review: Hand washing promotion for preventing diarrhoea

Comparison: 2 Hand washing intervention in the community versus no intervention

Outcome: 3 Incidence of diarrhoea; subgrouped by co-interventions

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Focused: hand washing only

Han 1985 MMR 236 258 -0.35 (0.14) 11.7 % 0.70 [ 0.54, 0.93 ]

Langford 2007 NPL 45 43 -0.3 (0.16) 10.5 % 0.74 [ 0.54, 1.01 ]

Luby 2003a PAK 3163 1528 -0.755 (0.1332) 12.2 % 0.47 [ 0.36, 0.61 ]

Luby 2003b PAK 1711 1852 -0.5621 (0.2293) 7.1 % 0.57 [ 0.36, 0.89 ]

Nicholson 2008 IND 1026 1026 -0.2411 (0.2246) 7.3 % 0.79 [ 0.51, 1.22 ]

Subtotal (95% CI) 6181 4707 48.7 % 0.63 [ 0.52, 0.78 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 7.64, df = 4 (P = 0.11); I2 =48%

Test for overall effect: Z = 4.34 (P = 0.000014)

2 Multiple hand hygiene interventions

Haggerty 1988 COD (1) 977 977 -0.0618 (0.0514) 17.6 % 0.94 [ 0.85, 1.04 ]

Hartinger 2010 PER 267 267 -0.3 (0.07) 16.5 % 0.74 [ 0.65, 0.85 ]

Stanton 1985 BGD (2) 675 675 -0.2876 (0.0615) 17.1 % 0.75 [ 0.66, 0.85 ]

Subtotal (95% CI) 1919 1919 51.3 % 0.81 [ 0.69, 0.95 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 11.21, df = 2 (P = 0.004); I2 =82%

Test for overall effect: Z = 2.56 (P = 0.010)

Total (95% CI) 8100 6626 100.0 % 0.72 [ 0.62, 0.83 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 31.03, df = 7 (P = 0.00006); I2 =77%

Test for overall effect: Z = 4.31 (P = 0.000017)

Test for subgroup differences: Chi2 = 3.33, df = 1 (P = 0.07), I2 =70%

0.01 0.1 1 10 100

Favours [Focused] Favours [Non focused]

(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.
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Analysis 2.4. Comparison 2 Hand washing intervention in the community versus no intervention, Outcome

4 Incidence of diarrhoea; subgrouped by blinding.

Review: Hand washing promotion for preventing diarrhoea

Comparison: 2 Hand washing intervention in the community versus no intervention

Outcome: 4 Incidence of diarrhoea; subgrouped by blinding

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Blinding of outcome assessors

Han 1985 MMR 236 258 -0.35 (0.14) 18.9 % 0.70 [ 0.54, 0.93 ]

Hartinger 2010 PER 267 267 -0.3 (0.07) 30.8 % 0.74 [ 0.65, 0.85 ]

Langford 2007 NPL 45 43 -0.3 (0.16) 16.3 % 0.74 [ 0.54, 1.01 ]

Haggerty 1988 COD (1) 977 977 -0.0618 (0.0514) 34.1 % 0.94 [ 0.85, 1.04 ]

Subtotal (95% CI) 1525 1545 100.0 % 0.80 [ 0.67, 0.94 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 10.19, df = 3 (P = 0.02); I2 =71%

Test for overall effect: Z = 2.70 (P = 0.0070)

2 No blinding of outcome assessors

Luby 2003a PAK 3163 1528 -0.755 (0.1332) 27.8 % 0.47 [ 0.36, 0.61 ]

Luby 2003b PAK 1711 1852 -0.5621 (0.2293) 18.6 % 0.57 [ 0.36, 0.89 ]

Stanton 1985 BGD (2) 675 675 -0.2876 (0.0615) 34.6 % 0.75 [ 0.66, 0.85 ]

Nicholson 2008 IND 1026 1026 -0.2411 (0.2246) 19.0 % 0.79 [ 0.51, 1.22 ]

Subtotal (95% CI) 6575 5081 100.0 % 0.63 [ 0.48, 0.83 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 11.18, df = 3 (P = 0.01); I2 =73%

Test for overall effect: Z = 3.28 (P = 0.0010)

Test for subgroup differences: Chi2 = 2.00, df = 1 (P = 0.16), I2 =50%

0.01 0.1 1 10 100

Favours [Blinding] Favours [No Blinding]

(1) The exact number of children per study arm was not provided. We simply divided the total by two.

(2) 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.

Review: Hand washing promotion for preventing diarrhoea

Comparison: 2 Hand washing intervention in the community versus no intervention

Outcome: 5 Incidence of diarrhoea; subgrouped by provision of soap

Study or subgroup Intervention Control log [Rate Ratio] Rate Ratio Weight Rate Ratio

N N (SE) IV,Random,95% CI IV,Random,95% CI

1 Soap provided

Han 1985 MMR 236 258 -0.35 (0.14) 17.8 % 0.70 [ 0.54, 0.93 ]

Hartinger 2010 PER 267 267 -0.3 (0.07) 27.9 % 0.74 [ 0.65, 0.85 ]

Langford 2007 NPL 45 43 -0.3 (0.16) 15.6 % 0.74 [ 0.54, 1.01 ]

Luby 2003a PAK 3163 1528 -0.755 (0.1332) 18.7 % 0.47 [ 0.36, 0.61 ]

Luby 2003b PAK 1711 1852 -0.5621 (0.2293) 9.9 % 0.57 [ 0.36, 0.89 ]

Nicholson 2008 IND 1026 1026 -0.2411 (0.2246) 10.2 % 0.79 [ 0.51, 1.22 ]

Subtotal (95% CI) 6448 4974 100.0 % 0.66 [ 0.56, 0.78 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 10.54, df = 5 (P = 0.06); I2 =53%

Test for overall effect: Z = 4.85 (P < 0.00001)

2 No soap provided

Haggerty 1988 COD 977 977 -0.0618 (0.0514) 51.1 % 0.94 [ 0.85, 1.04 ]

Stanton 1985 BGD 675 675 -0.2876 (0.0615) 48.9 % 0.75 [ 0.66, 0.85 ]

Subtotal (95% CI) 1652 1652 100.0 % 0.84 [ 0.67, 1.05 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 7.94, df = 1 (P = 0.005); I2 =87%

Test for overall effect: Z = 1.53 (P = 0.13)

Test for subgroup differences: Chi2 = 2.92, df = 1 (P = 0.09), I2 =66%

0.01 0.1 1 10 100

Favours [Soap provided] Favours [No soapprovided]
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Analysis 3.1. Comparison 3 Hand washing intervention in hospital setting versus no intervention, Outcome

1 Episodes of diarrhoea.

Review: Hand washing promotion for preventing diarrhoea

Comparison: 3 Hand washing intervention in hospital setting versus no intervention

Outcome: 1 Episodes of diarrhoea

Study or subgroup Intervention Control
Mean

Difference Weight
Mean

Difference

N Mean(SD) N Mean(SD) IV,Random,95% CI IV,Random,95% CI

Huang 2007 USA 73 1.24 (0.9) 75 2.92 (0.6) 100.0 % -1.68 [ -1.93, -1.43 ]

Total (95% CI) 73 75 100.0 % -1.68 [ -1.93, -1.43 ]

Heterogeneity: not applicable

Test for overall effect: Z = 13.32 (P < 0.00001)

Test for subgroup differences: Not applicable

-10 -5 0 5 10

Favours experimental Favours control

A D D I T I O N A L T A B L E S

Table 1. Detailed search strategies

Search set CIDG SRa CENTRAL MEDLINEb EMBASEb LILACSb

1 handwashing Handwashing ti, ab hand wash* ti, ab hand wash$ ti, ab handwashing

2 diarrhea hand washing ti, ab hand disinfec* ti, ab hand disinfec* ti, ab diarrhea

3 diarrhoeal diseases hand cleansing ti, ab hand clean* ti, ab hand clean$ ti, ab 1 and 2

4 - hand hygiene ti, ab hand hygiene ti, ab hand hygiene ti, ab -

5 - 1 or 2 or 3 or 4 hand sterility ti, ab hand sterility ti, ab -

6 - Diarrh* ti, ab “Hand

Disinfection”[Mesh]

“Hand washing”

[Emtree]

-

7 - 5 and 6 1 or 2 or 3 or 4 or 5 or

6

1 or 2 or 3 or 4 or 5 or

6

-

8 - - Diarrhea ti, ab Diarrhea ti, ab -

9 - - Diarrhoea ti, ab Diarrhoea ti, ab -

10 - - 8 or 9 8 or 9 -
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Table 1. Detailed search strategies (Continued)

11 - - 7 and 10 7 and 10 -

aCochrane Infectious Diseases Group Specialized Register.
bSearch terms used in combination with the search strategy for retrieving trials developed by Cochrane (Lefebvre 2011); upper case:

MeSH or EMTREE heading; lower case: free text term.

Table 2. Description of hand washing interventions at child day-care centres and schools

Trial Promotional

activity

Classification
a

Message con-

tent

Hand wash-

ing method

Hand wash-

ing styleb

Material pro-

vision

Water avail-

ability

Bartlett 1984

USA

1. Group

meetings

(directors and

caregivers)

2. Posters

and handouts

1. Hygiene

education

2. Participatory

learningc

Staff and child

hand washing,

diaper-

ing, food han-

dling, and en-

vironmental

cleaning

Unclear Not specified Not specified Adequate

Black 1977

USA

Large group

education

Hygiene edu-

cation

Staff and child

hand washing

before

handling food

and after defe-

cation

Water with

bar soap and

paper towels

Unclear By the

day-care cen-

tres’ manage-

ment

Adequate

Bowen 2004

CHN

1. Large

group training

2. Posters,

videotape,

wall charts,

games

3. Take

home packs

4. Peer

trainers and

peer-

monitoring

1. Hygiene

education

2. Behaviour

modification

Hand washing

before eating

and after toi-

leting

Water with

soap

Under

running water

Sup-

plies of soap to

schools

in “Expanded

In-

tervention”; 1

bar of soap to

homes in both

expanded and

standard

intervention

Adequate (cri-

teria for taking

part in trial)

Butz 1990

USA

Large group

training (in-

home instruc-

tion to day-

care providers)

1. Hygiene

education

2. Provision of

soap/hand

rinse material

1. Modes

of

transmission

of pathogens

in the home

2. Indications of

hand washing

Water with

soap

Not specified All sup-

plies provided

by researchers

Adequate
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Table 2. Description of hand washing interventions at child day-care centres and schools (Continued)

3. Use of

vinyl gloves

and

disposable

diaper

changing pad

4. Use of an

alcohol-based

hand rinse (if

unable to

wash hand

with water

plus soap)

Carabin 1997

CAN

1. Large

group hygiene

training

(educators)

2. Handouts

Hygiene edu-

cation

1. Wash

hands before

lunch and

after using the

toilets

2. Clean

toys with

bleach

3. Use of

reminder cues

for hand

washing

4. Clean

the sand box

with bleach

5. Open

windows at

least 30 mins

every day

Unclear Not specified Unclear Adequate

Kotch 1989

USA

1. Large

group training

2. Curriculum

for caregivers

Hygiene edu-

cation

1. Hand

washing of

children and

staff

2. Disinfection

of diapering

areas and

toilet

3. Physical

separation of

diapering

areas from

food

preparation

Water with

soap plus dis-

posable towel

Under

running water

Unclear Adequate
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Table 2. Description of hand washing interventions at child day-care centres and schools (Continued)

and serving

areas

4. Hygienic

diaper

disposal

Kotch 2003

USA

1. Large

group

training using

the Keep it

clean module

for caregivers

1. Hygiene

education

2. Provision of

equipment for

food

preparation,

diaper

changing and

hand-washing

Train-

ing to improve

and standard-

ize the hand-

washing, sani-

tation, diaper-

ing and food

preparation

procedures in

both interven-

tion and con-

trol enters by

addressing

knowledge, at-

titudes and be-

haviours of

child-care

providers and

promoting use

of the equip-

ment

Not described Not described Di-

apering, hand-

washing and

food prepara-

tion equip-

ment was pro-

vided by the

researchers

Adequate

Ladegaard

1999 DEN

Small

group practi-

cal demon-

stration

1. Hygiene

education

2. Participatory

learningc

1. Hand

washing after

stool contact

2. Information

on disease

spread and

when to wash

hands to

prevent

diarrhoea

Water with

soap

Under

running water

Unclear Adequate

Pickering

2013 KEN 1. Participatory

discussion

with teachers

on germ

theory and

hygiene

2. UNICEF in

1. Hygiene

education

2. Installation of

soap wall

dispenser

1. Hand

washing

before eating

2. After

using the

toilet

Water with

soap

Not described Researchers

provided liq-

uid soap and

water tank

Adequate
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Table 2. Description of hand washing interventions at child day-care centres and schools (Continued)

Kenyan

designed

hygiene

promotion kit

(including

posters,

stickers, a

classroom

activity etc)

Roberts 1996

AUS

1. Large

group training

2. Booklets/

newsletters

3. Songs

about hand

washing for

children

1. Hygiene

education

2. Behaviour

modification

1. Hand

washing

before eating

and after

toileting or

changing a

diaper (staff

and child)

2. Wash

toys daily in

dishwashers

Water with

soap

Under

running water

Unclear Adequate

Talaat 2008

EGY

1. Larger

group training

sessions

2. Posters

3. Informational

fliers were

distributed to

parents to

reinforce the

messages

delivered at

the schools

4. A special

song to

promote hand

hygiene was

developed and

played

regularly at

schools

5. Grade

specific

students

booklets were

developed:

each included

Hygiene edu-

cation

1. Hand

washing with

soap and

water upon

arriving at

school

2. Hand

washing after

coughing or

sneezing

3. Hand

washing after

using the

bathroom,

stool contact/

defecation

4. Hand

washing

before and

after meals

Water with

soap

Under

running water

1. School

administra-

tion

2. Parents

of trial

participants

Adequate

(Cairo gover-

nate was cho-

sen because of

the con-

tinuous avail-

ability of wa-

ter in school

settings)
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Table 2. Description of hand washing interventions at child day-care centres and schools (Continued)

a set of 12

games and fun

activities that

promoted

hand-washing

6. The

school

contribute to

promoting

hand-washing

by selecting a

weekly hand

hygiene

champion,

launching

school contest

for drawing,

songs and

drama

presentations

Zomer 2012

NED

1. Hand

hygiene

products

provided free

of charge.

2. Training

on Dutch

Hand

Hygiene

guidelines

with booklet

on its content

distributed.

3. Training

sessions aimed

at goal setting

and

formulating

specific hand

hygiene

improvement

activities.

4. Provision of

posters and

stickers to

children and

caregivers as

1. Provision of

hand hygiene

products

2. Hand

hygiene

education

3. Compliance

to hand

hygiene

guidelines

1. Hand

hygiene

before

touching/

preparing

food, eating

or assist

children eat

and wound

care

2. Hand

hygiene after

diapering,

toilet use/

wiping

buttocks,

coughed/

sneezed/

wiped their

own nose,

contact with

body fluids,

wound care

and after

hands were

visibly soiled.

Water with

soap

Not described Trial

investigators

provided hand

hy-

giene products

free of charge

(dispenser for

paper towels,

soap, alcohol-

based hand

sanitizer and

hand cream,

with refills for

6 months)

Adequate
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Table 2. Description of hand washing interventions at child day-care centres and schools (Continued)

reminders and

cue to action.
aMessage 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 3. Description of hand washing intervention in communities

Trial Promotional

activity

Classification
a

Message con-

tent

Hand wash-

ing method

Hand wash-

ing styleb

Material pro-

vision

Water avail-

ability

Haggerty

1988 COD

Large group

training

Hygiene edu-

cation

1. Hand

washing

before meal

preparation

and eating

2. Hand

washing after

defecation

(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. Hygiene

education

2. Provision of

hand washing

material

Hand

washing:

1. After

defecation

2. Before

preparing or

eating food

Water with

bar soap

Not specified Plain bar soap

provided by

researcher

Unknown

Hartinger

2010 PER

1. Hygiene

education

2. Provision of

an Integrated

home-based

1. Hygiene

education

2. Home

hygiene

intervention

package

Hand

washing:

1. After

stool contact/

defecation

2. Before

Water with

soap

Not specified IHIP pro-

vided by re-

searchers

Unknown
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Table 3. Description of hand washing intervention in communities (Continued)

intervention

package

(IHIP)

including

OPTIMA-

improved

stove, kitchen

sink, hand

washing and

solar drinking

water

disinfection

(SODIS)

household

water

treatment

food

preparation/

handling

3. Before

eating and

feeding

infants and

small children

4. After

changing

diapers

5. Correct

use of

improved

stoves

including

clearing and

removing

ashes and

wood residues

that could

obstruct

ventilation.

6. Correct

application of

the solar

drinking

water

disinfection

(SODIS)

method

7. Elimination

of animal

excreta and

isolation of

animals from

the kitchen

environment

Langford

2007 NPL

1. Larger

meetings

2. Small

group

meetings:

focus group

discussion of

6 to 8 women

3. Posters

4. Dramas

1. Behavior

modification

2. Hygiene

education

Hand

washing:

1. After

stool contact/

defecation

including

wiping

bottoms of

babies

Water with

soap

not specified Soap provided

by re-

searcher (com-

munity moti-

vators dis-

tributed a new

bar of soap to

each mother

at these meet-

Adequate (wa-

ter for

hygienic pur-

poses, how-

ever was al-

ways available

from these

tubes and

deep wells)
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Table 3. Description of hand washing intervention in communities (Continued)

2. After

refuse disposal

3. Before

food

preparation/

handling

4. Before

eating

ings)

Luby 2003a

PAK

1. Large

group

training using

slide shows,

pamphlets,

and video

tapes;

education at

weekly field

visits

2. Education at

weekly field

visits

Hygiene edu-

cation

Hand

washing:

1. Before

preparing

food

2. Before

eating food

Wa-

ter with plain

or antibacte-

rial soap

Water

from a pitcher

(though not

clearly stated)

Soap provided

by researchers

Unknown

Luby 2003b

PAK

1. Large

group

training using

slide shows,

pamphlets,

and video

tapes

2. Education at

twice-weekly

visits

1. Hygiene

education

2. Provision of

hand washing

material

Hand

washing:

1. After

stool contact/

defecation

2. Before

food

preparation/

handling/

eating

3. Before

feeding

infants

Water

with antibac-

terial soap

Not specified Soap provided

by researchers

Unknown

Luby 2006

PAK

Follow-up

trial of Luby

2003b PAK

No interven-

tion was con-

ducted

Fol-

low-up trial of

Luby 2003b

PAK above

No interven-

tion

No interven-

tion

No interven-

tion

Follow-up

trial

Nicholson

2008 IND

1. Large

group training

2. Establishment

of a ’Good

Mums’ Club

1. Hygiene

education

2. Behaviour

modification

(”Intervention

designed

1. Hand

washing after

stool contact/

defecation

2. Hand

washing

Water with

soap

Not specified Soap provided

by researchers

Unknown
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Table 3. Description of hand washing intervention in communities (Continued)

3. Environmental

cues (wall

hangers,

danglers, etc)

4. Reward

system from

mothers to

children

(stickers, toy

animals,

coins, etc)

according to

behaviour

change

principles of

(Claessen

2008)

before eating

3. Hand

washing

during

bathing

Stanton 1985

BGD

1. Small

group

discussion

(only women

or children)

2. Larger

demonstra-

tions (mixed

audience)

3. Posters,

games,

pictorial

stories, and

’flexiflans’ for

illustrations

Hygiene edu-

cation

1. Hand

washing

before food

preparation

2. Defecation

away from the

house and in a

proper site

3. Suitable

disposal of

waste and

faeces

Unclear Not specified Unclear Inadequate

aMessage classification.
bWhether done under running water; in a bowl by an individual or by several people.

Table 4. Description of hand washing intervention among high-risk group (AIDS patients)

Trial Promotional

activity

Classification
a

Message con-

tent

Hand wash-

ing method

Hand wash-

ing styleb

Material pro-

vision

Water avail-

ability

Huang 2007

USA

Demonstra-

tion by nurses

and patients

Hygiene edu-

cation

1. Hand

washing after

toileting,

before food

preparation/

handling,

eating

2. After

cleaning

infants who

had defecated

Water with

soap

Under

running water

Unclear

(probably not

relevant in this

population)

Adequate
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Table 4. Description of hand washing intervention among high-risk group (AIDS patients) (Continued)

3. Before

and after sex
aMessage classification.
bWhether done under running water; in a bowl by an individual or by several people.

Table 5. Hand washing in high-risk group (AIDS patients): behavioural change outcomes and KAB

Trial Cluster

adjusted?

KAPa changes Outcome Intervention Control Effect size/P value

Huang 2007

USA

Individual ran-

domization

Frequency

of hand washing

per day

Mean hand

washing fre-

quency per day

at baseline

3.3 3.4 P value not significant

Mean hand

washing fre-

quency per day

at endline

7 4 P value not provideda

Abbreviations; KAB = knowledge, attitude, and beliefs.
aPercentage change in the mean frequency of hand washing in the intervention arm is 109% versus 18% in the control arm.

Table 6. Incidence of diarrhoea in child day-care centres and schools

Trial Cluster adjusted? Outcome and result Method of assessment Sample size

Bartlett 1984 USA No Diarrhoea rate per child-

year of observation

Intervention: 0.71 (95%

CI 0.65 to 0.77)

Control: 0.81 (95% CI 0.

75 to 0.87)

1. Active day-care

centre-based surveillance

(weekly visits plus daily

telephone calls to identify

diarrhoeal illness

2. Family-based surveys

(questionnaire every 2

weeks)

26 day-care centres with

374 children (196 inter-

vention, 178 control) aged

0 to 3 years

Black 1977 USA No Diarrhoea incidence/100/

child-weeks of observation

Intervention: 4.2/100/

child-week

Control: 8.1/100/child-

week

Daily record of attendance

plus diarrhoea occurrence

for each child by day-care

personnel

4 day-care centres (2 in-

tervention, 2 control) with

116 children < 3 years

Bowen 2004 CHN Yes Median episodes of di-

arrhoea per 100 student

weeks

Teachers

trained using standardized

case definitions to iden-

3962 children within 87

primary schools
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Table 6. Incidence of diarrhoea in child day-care centres and schools (Continued)

Expanded intervention: 0

per 100 student-weeks

Standard intervention: 0

per 100 student-weeks

Control: 0 per 100 student-

weeks

tify 10 symptoms or signs

of illness and record these

among students in class,

1 day per week; if par-

ent’s reported infection as

cause of absence, teach-

ers recorded name of syn-

drome and asked parent if

child suffered any of 10

individual symptoms; veri-

fied verbally that reports of

diarrhoea met case defini-

tion

Butz 1990 USA No Proportion of diarrhoea

days per month

Diarrhoea episodes/child-

days

Intervention: 93/10,159

Control: 133/10,424

Daily symptom record for

each child by care providers

24 family day-care homes

with 108 children (58

intervention, 50 control)

aged 1 month to 7 years

Carabin 1997 CAN Yes Diarrhoea incidence:

episodes/100 child-days at

risk

Incidence rate ratio (95%

Bayesian credible interval)

1.10 (0.81 to 1.50), ad-

justed for age and gender

Intervention alone: 0.77

(0.51 to 1.18)

Monitoring alone: 0.73 (0.

54 to 0.97)

Daily record of diarrhoea

episodes on calendar by ed-

ucators

52 day-care centres with

1729 children aged 18

months to 3 years

Kotch 1989 USA Yes Diarrhoea rates: incidence

density (episodes/child-

year)

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 to 1.96

1. Telephone interview

methodology (calls to

families every 2 weeks)

2. Five week interval

visits to day-care centres

24 day-care centres with

389 children < 3 years

Kotch 2003 USA No Intervention group expe-

rienced significantly lower

episodes of diarrhoea Inci-

dence density score:

Intervention: 0.90 diar-

1. Field data collectors

recorded baseline and

monthly observations

during school visits using a

46 child-care centres (23

child-care centres in the

intervention arm and 23

child-care centres in the
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Table 6. Incidence of diarrhoea in child day-care centres and schools (Continued)

rhoea illness per 100 child

days. P < 0.001

Control: 1.58 diarrhoea ill-

ness per 100 child days. P

< 0.001

Children in the interven-

tion group sick with diar-

rhoea a lower proportion of

days than children in the

control group:

Days ill with diarrhoea:

Intervention: 4.0%

Control: 5.0% P < 0.001

standard event sampling

form

2. Telephone interviews

to parents of children to

ascertain frequency and

severity of diarrhoea every

2 weeks

control arm) with 388 chil-

dren (infants and toddlers

< 36 months)

Ladegaard 1999 DEN No Diarrhoea episodes/child-

month

Intervention: 33/848

Control: 61/1052

(34% reduction from 3.25

days per child in favour of

children 3 years or more)

Information on

absenteeism recorded on a

form by child-care provider

8 day-care centres with 475

children (212 intervention,

263 control) aged 6 years

and below

Pickering 2013 KEN Yes Hierarchical

(Poisson) model result soap

versus control;

Diarrhea (defined as three

or more loose/watery stool

in 24 hours): RR 0.84,

95% CI 0.58 to 1.22; P =

0.36

Any loose/watery stool in

24 hours: RR 1.09 (95%

CI 0.92 to 1.30). P = 0.33

Loose/watery stool identi-

fied on Bristol stool Chart:

RR 1.04 (95% CI (0.85 to

1.29); P = 0.69

1. Structured

observation, health and

survey data were collected

with personal digital

assistant (PDA)

2. Daily rotated visits to

schools by enumerators

(Structured observation of

hand cleansing behaviour)

3. Students interviewed

weekly (self-reported

illness symptoms/events)

6 primary schools (2 each

for Hand washing with

soap (HWWS), Hand san-

itizer and control) with

a total of 1364 chil-

dren participants. How-

ever, the intervention of in-

terest (HWWS = 460; con-

trol = 469) therefore total =

929). aged between 5 to 10

years

Roberts 1996 AUS Yes Diarrhoeal rates: episodes/

child-year

Intervention: 1.9 episodes/

child-year

Control: 2.7 episodes/

child-year

All: RR 0.50, 95% CI 0.36

to 0.68

< 2 years: RR 0.90, 95%

CI, 0.67 to 1.19

> 2 years: RR 0.48, 95% CI

1. Telephone interviews

(parents reports of

symptoms) every 2 weeks

2. Observation for

compliance of

recommended practices

every 6 weeks

23 day-care centres (11

intervention, 12 control)

with 558 children under 3

years
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Table 6. Incidence of diarrhoea in child day-care centres and schools (Continued)

0.29 to 0.78

(Adjusted for clustering by

centre, confounding vari-

ables (age, sex, weight at

birth, breastfeeding status,

child care history, and

home factors), and interac-

tions between age and in-

tervention status, and be-

tween having a sibling who

attends child care and in-

tervention status)

Talaat 2008 EGY No Diarrhoea episodes

Intervention: 639 episodes

Median IQR: 0.2 (0.0 to 0.

5)

Control: 1316 episodes

Median IQR: 0.3 (0.1 to 0.

6)

33% reduction

P < 0.0001

Incidence of absenteeism

caused by diarrhoea was

33% lower in school chil-

dren in the intervention

schools

1. School interviews by

school nurse, teachers and

surveillance officer to

complete data collection

forms

2. Telephone interviews

to parents of children

absent due to illness to

complete an absenteeism

data collection form

3. School absenteeism

records

60 elementary schools (30

intervention, 30 control)

with 44,451 children (20,

882 intervention; 23,569

control)

Median age: 8 years

Zomer 2012 NED Yes Diarrhoeal rates: episodes/

child-year (7 symptom-free

days between episodes)

Intervention: 3.0 episodes/

child-year

Control: 3.4 episodes/

child-year

IRR 0.90, 95% CI 0.73 to

1.11

P value: 0.32

1. Parents monitored

child disease incidence

using infection calendar

and reported this every

two weeks onto an online

version of the calender or

sent in by post.

2. Observation for hand

hygiene compliance at 6

months follow-up

71 day-care centres (DCC)

(36 intervention; 35 con-

trol 35) with 545 children

(278 from 34 intervention

DCC and 267 from 35

control DCC)

Abbreviations: CI: confidence interval; IQR: interquartile range.

Table 7. Incidence of diarrhoea in communities

Trial Cluster adjusted? Outcome and result Method of assessment Sample size

Haggerty 1988 COD Yes Diarrhoea rates (mean

episodes of diarrhoea )

Intervention site: 0.071

1. Observation

recording form

2. Diarrhoeal morbidity

18 sites (9 intervention, 9

control) with 1954 chil-

dren aged 3 months to 35
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Table 7. Incidence of diarrhoea in communities (Continued)

Control site: 0.075

(RR 0.94, 95% CI 0.85 to

1.05; P = 0.3)

form months

Han 1985 MMR No Incidence rate per 1000

child days of observation

Intervention: 3.5

Control: 4.9

Incidence density ratio

1. Diarrhoea

< 2 years: 0.69 (95% CI 0.

48 to 1.10)

> 2 years: 0.67 (95% CI 0.

45 to 0.98)

All: 0.70 (95% CI 0.54 to

0.92)

2. Dysentery

< 2 years: 0.59 (95% CI 0.

22 to 1.55)

> 2 years: 1.21 (95% CI 0.

52 to 2.80)

All: 0.93 (95% CI 0.39 to

2.23)

Daily surveillance (24 hour

recall) for diarrhoea and

dysentery

350 households (162 inter-

vention, 188 control) with

494 children (236 inter-

vention; 258 control) un-

der 5 years

Hartinger 2010 PER Unclear Diarrhea episodes:

Intervention: 287 diar-

rhoea episodes or a mean of

1.7 episodes per child year

at risk

Control: 365 diar-

rhoea episodes or a mean of

2.3 episodes per child year

at risk

Records and observations

through monthly home vis-

its

534 children (267 inter-

vention, 267 control)

Langford 2007 NPL No Diarrhoea episodes:

children from intervention

areas experienced on av-

erage 31% fewer episodes

of diarrhoea than control

counterparts

Intervention: 3.0 episodes

Control: 4.33 episodes

P = 0.049

Inter-

vention children also expe-

rienced 41% fewer days of

diarrhoea than children in

control areas,

Diarrhoea incidence:

1. Self reporting/

records collected by health

workers during home visits

using a symptom checklist.

2. Observations during

home visits

88 children (45 interven-

tion, 43 control)

aged 3 to 12 months old

had complete data sets
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Table 7. Incidence of diarrhoea in communities (Continued)

Intervention: 9.67 person

days

Control: 16.33 person days

P = 0.023

Luby 2003a PAK Yes Incidence density of di-

arrhoea (number of new

episodes of diarrhoea di-

vided by the at-risk person-

weeks of observation)

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

Weekly observational visits

to households

36 neighbourhoods (25

intervention, 11 control)

with 4691 children (3163

intervention, 1528 control)

aged < 15 years

Luby 2003b PAK Yes Diarrhoea episodes/100

child-weeks: for diarrhoea

and persistent diarrhoea

Intervention: 3.71

Control: 6.56

RR 0.57, 95% CI 0.35 to

0.86

Diarrhoea, mean

incidence: 3.71

Persistent diarrhoea, mean

incidence: 0.09

-52% (-100% to 100%)

Weekly observational visits

to households

18 clusters (544 house-

holds; 262 intervention;

282 control) with children

< 15 years

Luby 2006 PAK Yes Crude diarrhoea longitudi-

nal prevalence (%) 1.58

Modeled risk difference

(%) vs. control -0.16 (95%

CI 0.92 to 0.60)

Weekly observational visits

to household/ self reports

577 households including

the hand washing pro-

motion (195 households)

, hand washing promo-

tion plus water treatment

(186 households) and con-

trol arm (195 households)

Nicholson 2008 IND No Per protocol analyses for di-

arrhoea incidence; episodes

per 100 person weeks

1. Target children:

intervention 1.70; control

2.28; Observed relative

1. Case record forms

(CRFs) covering illness

and school absences solely

through interviews

2. Households were

visited twice week

35 matched pairs commu-

nities (70 in total for in-

tervention and control); 30

households from each of

the communities. Target

children (5 year olds) =
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Table 7. Incidence of diarrhoea in communities (Continued)

risk reduction(ORRR) 25.

3%; Predicted relative risk

reduction (PRRR) 21.3%

(95% CI -36.6% to -2.

3%); P = 0.30

2. Children < 5 years:

intervention 2.22; control

3.30; ORRR = 32.5%;

PRRR = 24.7% (95% CI -

41.1% to -3.8%); P = 0.

023

3. Children 6 to 15

years: intervention 1.13;

control 1.62; ORRR = 30.

0%; PRRR = 24.3% (95%

CI -38.7% to -6.6%); P =

0.010

4. Whole families:

intervention 1.14; Control

1.64; ORRR = 30.7%;

PRRR = 23.1% (95% CI -

37.5% to -5.5%); P = 0.

013

2052 (intervention: 1026;

control: 1026); under 5

years of age = 2469 (in-

tervention: 1190; Control:

1279); 6 to 15 years = 3519

(intervention: 1784; con-

trol: 1735); adults = 3685

(intervention: 1892; con-

trol: 1793)

All subjects = 11,725 (in-

tervention: 5892; control:

5833)

Age: 5 year old children

(Target); under-5 years of

age, children 6 to15 years

and adults (non-targets)

Stanton 1985 BGD Yes Rate of diarrhoea per 100

person-weeks of observa-

tion

Intervention: 4.29

Control: 5.78

Incidence density ratio 0.

75 (95% CI 0.66 to 0.84;

P < 0.0001)

< 2 years: 0.54 (95% CI 0.

43 to 0.66)

> 2 years: 0.68 (95% CI 0.

54 to 0.85)

1. Histories of diarrhoea

for children of all

households assessed every

2 weeks

2. Single prolonged on-

site visit to each sentinel

family for hand washing-

related behaviour

observation

1923 families (937 inter-

vention, 986 control) with

children aged < 6 years

Abbreviations: CI: confidence interval.

Table 8. Incidence of diarrhoea in high risk group (AIDS patients)

Trial Cluster adjusted? Outcome and result Method of assessment Sample size

Huang 2007 USA Not applicable Mean episodes of diarrhoea

over trial period (1 year)

Intervention group: 1.24 (±

0.9)

Control group: 2.92 (± 0.6)

Daily hand washing diary

to record number of hand

washing episodes per day

and diarrhoea diary to record

stool frequency and char-

75 in hand washing group,

73 controls
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Table 8. Incidence of diarrhoea in high risk group (AIDS patients) (Continued)

acteristics; weekly telephone

calls from trial nurse to as-

certain episodes of these out-

comes

Abbreviations: CI: confidence interval.

Table 9. Hand washing in child day care centres and schools: behavioural change outcomes and KAB

Trial Cluster

adjusted?

Measured by Outcome Intervention Control Effect size or P value

Kotch 1989

USA

Yes Recorded obser-

vations at 5 week

intervals

Mean hand

washing be-

haviour score af-

ter changing a di-

aper

(0 = none, 0.5 =

partial, 1 = cor-

rect)

0.75 0.37 P < 0.01

Mean hand

washing be-

haviour score af-

ter contact with

child’s mucus,

saliva, vomit, etc

(0 = none, 0.5 =

partial, 1 = cor-

rect)

0.66 0.21 P < 0.01

Pickering 2013

KEN

Yes Hand washing

events observed

2 to 4 days per

week per school

Proportion

of people wash-

ing hands after

toilet use

38% 37% P > 0.05

Proportion

of people wash-

ing hands with

soap after toilet

use

37% 2% P < 0.05

Proportion

of people wash-

ing hands before

lunch

82% 69% P > 0.05
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Table 9. Hand washing in child day care centres and schools: behavioural change outcomes and KAB (Continued)

Proportion of

students washing

hands with soap

before lunch

70% 1% P < 0.05

Roberts 1996

AUS

Yes Observation for

compliance

of recommended

practices every 6

weeks

Compliance of

children washing

their hands

53% to > 80% Not reported Not reported

Zomer 2012

NED

Yes Obser-

vation for hand

hygiene compli-

ance at 6 months

follow-up

Com-

pliance of care-

givers with hand

hygiene

guidelines

59% 44% OR 4.13, 95% CI 2.

33 to 7.32

Abbreviations: KAB = knowledge, attitude, and beliefs; OR = odds ratio.

Table 10. Hand washing in communities: behavioural change outcomes and KAB

Trial Cluster

adjusted?

Measured by Outcome Intervention Control Effect size/P value

Langford 2007

NPL

Approximately

adjusted

Trial staff com-

pleted question-

naires with

moth-

ers self-reporting

their hand wash-

ing behaviour

Pro-

portion washing

hands after visit-

ing the toilet

100% 90.7% 0.500

Proportion

washing hands

after cleaning

baby’s bottom

100% 83.7% 0.031

Proportion

washing hands

before cooking

71.1% 2.3% < 0.001

Proportion

wash-

ing hands before

feeding the baby

62.2% 18.6% 0.004

Pro-

portion washing

hands before eat-

ing

60% 0% 0.003
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Table 10. Hand washing in communities: behavioural change outcomes and KAB (Continued)

Nicholson 2008

IND

Approximately

adjusted

Hand wash-

ing behaviour in-

directly assessed

using soap con-

sumption (soap

wrapper collec-

tion)

Median

soap consump-

tion per house-

hold per week

235 g 45 g

Stanton 1985

BGD

Yes Compar-

ison of hygienic

practices after in-

tervention

Proportion

of mothers who

wash their hands

before preparing

food

39/79 (49%) 25/75 (33%) RR 1.48, 95% CI 1.01

to 2.21;

P = 0.056

Abbreviations; KAB = knowledge, attitude, and beliefs.

F E E D B A C K

Search strategy, 7 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. I 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 - I 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)

• I suggest you include handwashing$, diarrhoea$ and diarrhea$ 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 not identified all relevant and available trials but it still poses a risk which I

suggest you address in your next update of the review. How I 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: I added handwashing$ 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 diarrhea$ to the search (set 22: records published before 2008)

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.

Best regards,

Ole Nørgaard

Reply

We agree with the contributor that there was an error in 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.
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Contributors

Ole Frandsen Nørgaard of the Department of Computer Science, Faculty of Health Sciences, University of Copenhagen, Denmark

identified slight anomalies in the search strategy used in preparing the original review (Ejemot-Nwadiaro 2008). We have incorporated

his suggestions appropriately into this review update.

W H A T ’ S N E W

Date Event Description

26 August 2015 New citation required but conclusions have not changed Review updated and eight new trials included.

26 August 2015 New search has been performed We updated the literature search and eight new trials

met the inclusion criteria. We used GRADEpro 2014

to assess the quality of the evidence and have included

’Summary of findings’ tables in this review update. Also,

we have introduced the term ’promotion’ into the review

title

H I S T O R Y

Protocol first published: Issue 2, 2003

Review first published: Issue 1, 2008

Date Event Description

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, tables, and ’Characteristics of included studies’

sections. We amended the Methods and Results to reflect these changes.
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C O N T R I B U T I O N S O F A U T H O R S

Regina Ejemot-Nwadiaro and Dachi Arikpo extracted and analysed data, and drafted the review. John Ehiri developed the protocol,

drafted, and commented on the review. Julia Critchley extracted and analysed data, and edited the review. Martin Meremikwu helped

finalize the data extraction form, drafted and commented on the review.
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We have introduced the term ’promotion’ into the title of this Cochrane 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

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 quality of the evidence. In addition, we have included ’Summary of findings’ tables in this update. Henry Ejere, a

co-author on the protocol, did not participate in preparation of the original review nor this review update. Dachi Arikpo joined as a

co-author in this review update.
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