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Diseases associated with insufficient hand hygiene (HH), such as 
diarrhoea and respiratory diseases (including COVID-19), remain a 
leading cause of death worldwide in children under the age of 5 years. 
The United Nations reports that 12% of deaths related to pneumonia 
and 8% of diarrhoeal deaths occur in this age group.[1] Diarrhoea is 
estimated to cause between 7.7% and 20% of deaths among under-5s in 
South Africa (SA).[2-5] 

COVID-19 was declared a pandemic by the World Health 
Organization (WHO) on 11 March 2020. Although most paediatric 
cases of COVID-19 acquire their infection from adults, children 
may also transmit SARS-CoV-2 to adults.[6] As handwashing has been 
shown to reduce the risk of infection with SARS-CoV-2 and MERS 
dramatically,[7] the directive to adhere to strict HH practices in the 
context of COVID-19 has been emphasised as a measure to help curb 
the spread of the disease. 

The value of proper HH in health has been recognised for more 
than 150 years. In 1854, Dr John Snow identified the incorrect placement 
of a water pump as the cause of a cholera outbreak.[8] Similarly, Dr Ignaz 
Semmelweis was able to reduce mortality rates in hospitals through 
a handwashing intervention in the  mid nineteenth century.[9] Today, 
water, sanitation and hygiene (WASH) interventions  are accepted 
measures to considerably reduce HH-related diseases.[10] 

WASH interventions are implemented either as single 
interventions, such as through the provision of water, sanitary 

facilities or hygiene programmes, or as a combination of these 
elements.[11] These interventions can range from the supply of 
infrastructure (e.g. in the form of entire water purification and 
reticulation systems[12]) to teaching target groups to wash their hands 
correctly.[13,14] Education efforts can be aimed at entire communities 
or focus on smaller groups such as households, caregivers, parents 
or children.[15-18] 

Hand washing with soap and water at key times is considered the 
most effective method to ensure proper HH; however, only 19% 
of people adhere to correct HH practice.[19] A study from Wuhan, 
China, showed that only 42% of children exhibited good HH 
practices.[20] When it is considered that over 2 million children attend 
day care in SA, practical, cost-effective interventions to improve HH 
can help to reduce related diseases among preschoolers, particularly 
in the time of the COVID-19 pandemic.

This study presents a scoping literature review to identify 
HH intervention methods and tools that would be suited for 
implementation in SA preschools, as well as to assess their 
effectiveness in preventing HH-related diseases.

Methods
The scoping review was guided by the Arksey and O’Malley 
framework stages as recommended by Calqohoun et  al.[21] The 
framework consists of six stages, namely: identifying the research 
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question; identifying the relevant studies; 
study selection; charting the data; collating, 
summarising and reporting results; and, 
ideally, a final stage of consultation. The 
PRISMA statement[22] was used to guide 
article selection (Fig. 1). 

A PubMed search of literature published 
between 2010 and 2020 was conducted 
using the key words ‘hand hygiene, 
‘preschool’ and ‘intervention’. This search 
was updated on 24 June 2020 to include 
any literature specific to HH in preschools 
during the COVID-19 pandemic; however, 
no literature was found to meet the search 
criteria in the updated search. The original 
search yielded 305 results. Of the initial 
set, 98 articles that were clearly based in a 
healthcare setting (e.g. a hospital) or dealt 
with medical procedures were discarded. Of 
the remaining 207 titles, 95 were discarded 
as they did not include terms such as 
‘intervention’, ‘practice’, ‘hand hygiene 
promotion’, ‘hand hygiene improvement’ 
or other terms that suggested a type of 
intervention activity. A further 56 titles 
were removed as they did not include any 
reference to schools or preschools. 

This resulted in a set of 56 studies of 
which the abstracts were read to determine 
whether the intervention was implemented 
at preschools and included a hygiene 
component. If a hygiene component was not 
included, the study was disregarded, as the 
aim of the scoping review was specifically to 
identify hygiene interventions implemented 
in preschool settings. 

This yielded a set of 25 studies to be 
read in full. Of these, 10 studies did not 
specifically address hygiene interventions, 
one was a protocol, which was discarded, 
and three were reviews that did not meet the 
specific focus criteria or were too old. One 
of the reviews[23] included a study from 2012 
that complied with the scoping criteria[24] 
and was therefore included in the scoping 
set. The described screening process yielded 
a final set of 12 studies for analysis.[11,16,18,24-32]. 
Extracted information was collated in table 
format (see Table 1). 

Seven of the articles in the scoping set 
were randomised controlled trials. The 
quality of these studies was scrutinised 
using the 5-point JADAD scoring system.[33] 
The average score was 2.4, with all studies 

having randomised sample groups and five 
including a description of the randomisation 
process. In five of the studies, drop-outs 
or withdrawals could be accounted for. 
However, none of these seven randomised 
controlled trials were conducted blind, 
which is seen as a general weakness in HH 
intervention studies.[12,34] 

Of the 12 studies eligible for analysis, all 
were examined for publication bias based on 
the following criteria: positive results in line 
with accepted norms; funding for the study; 
and reporting of statistically significant 
results.[35] Eight of the articles reported 
positive results in line with the expected 
results for a particular indicator, two were 
sponsored by pharmaceutical companies, 
which could have resulted in bias had the 
results not shown positive improvement, 
and nine showed statistically significant 
results. These three factors can influence 
publication bias. It should also be noted that 
it is possible that unpublished studies may 
exist that contradict the outcomes of the 
studies included in this review. 

Regression models were used in seven 
of the final set of 12 studies reviewed, 
providing evidence of homogeneity. The use 
of t-tests was mentioned in three articles 
to determine significant differences. Two 
studies did not describe the data analysis 
process comprehensively. 

Results
A total of 12 studies were included in the 
scoping review. Only one of the studies 
was conducted in Africa,[11] five were set 
in European countries,[16,25,30-32] three in 
Asia,[26,28,29] two in the Middle East[18,27] and 
one in South America.[24]

To determine the success of an 
intervention a measurable variable needs 
to be defined. Four of the studies used 
the decrease in diarrhoea or respiratory 
infections[11,16,24,31] as primary outcome. 
This was measured through varying 
degrees of record-keeping based on a 
type of incident register, where parents, 
caregivers or medical personnel noted 
the incidence of disease cases prior to 
and after the intervention. Definitions 
of a positive disease case were provided 
(most commonly for diarrhoea, defined 
by the WHO as passing three loose stools 
within a 24-hour period). Absenteeism 
was also recorded, either by the parent or 
the caregiver at the preschool, although in 
one study it also included the use of the 
temporary parental benefit provided by 
that country’s government and claimed by 
parents when taking time off to care for 
sick children.[32] 
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Fig. 1. Study selection process.
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Table 1. Collation of information analysed as part of the scoping review

Authors Date Country
HH-related 
indicator Intervention Result

Dreibelbis et al.[11] 2014 Kenya Diarrhoea Three arms: HP and WT; HP, WT 
and additional latrines; control 
(water available) – two arms: water 
supply + sanitation + HP and WT; 
control (water scarce): HP given 
to school children – test to see if it 
affected the children under 5 years 
at home

Reduced clinic visits related to 
diarrhoea gastrointestinal disease 
in children under 5 years; biggest 
reduction seen in clusters where 
intervention involved water + 
sanitation + HP + WT

Gudnason et al.[16] 2013 Iceland Fever, colds, acute 
otitis media, 
pneumonia, 
bronchial asthma 
and diarrhoea

Education of staff and children; 
liquid soap, paper towels, hand 
sanitiser, gloves for nappy changing 
and child toileting, disposable nose 
wipes, toys washed once a month. 
All products supplied by study.

Increased use of disinfectant 
materials in intervention group; 
insignificant effect of intervention; 
possible that hygiene standard 
already high at start of study.

Rosen et al.[18] 2011 Israel HH environment Provision of handwash products 
where necessary; puppet show for 
children; education for caregivers

Provision of soap, paper towels, 
individual cups; HH environment 
improved significantly in 
intervention group

Correa et al.[24] 2012 Colombia Diarrhoeal disease 
and respiratory 
infections

Provision of alcohol-based hand rub; 
workshop on HH; visual reminders; 
monthly refresher course

Significant reduction in ADD and 
ARI in second and third trimester of 
study in intervention group

Azor-Martinez  
et al.[25]

2018 Spain RI, antibiotic use 
and absenteeism

Education of staff, parents and 
children; provision of liquid soap and 
hand sanitiser to intervention groups

–12% absenteeism in HSG; –23% in 
RI episodes in HSG compared with 
control group; –30% in antibiotic 
prescription in HSG compared with 
control group

Or et al.[26] 2019 Hong Kong Absenteeism with 
influenza symptoms

4 training sessions on hand hygiene 
and WHO 7-step hand washing

–25% in absenteeism; improved 
handwashing performance

Arikan et al.[27] 2018 Turkey Bacterial growth on 
hands

Clown demonstrating handwashing 
and cartoon video over 4 weeks

No difference in handwashing 
frequency; –31% in microbial growth 
in experimental group

Mohd Rani et al.[28] 2020 Malaysia Handwashing Tablet device showing handwashing 
demonstration video fitted at each 
washbasin; provision of Betadine 
hand soap

52.1% improvement of handwashing 
technique in experimental group

Mohamed et al.[29] 2019 Malaysia Absenteeism Tablet device showing handwashing 
demonstration video fitted at each 
washbasin; provision of Betadine 
hand soap

Absenteeism was higher post 
intervention in both groups; 
however, absenteeism in intervention 
group was lower compared with 
control group

Zomer et al.[30] 2015 The 
Netherlands

Gastrointestinal 
illness and 
respiratory 
infections 
monitored by 
parents

6-month supply of HH products; 
booklet for teachers; team education 
for teachers; posters and stickers for 
teachers and children

Intervention had no effect on 
incidence of disease

Zomer et al.[31] 2016 The 
Netherlands

HH compliance 
among caregivers

6-month supply of HH products; 
booklet for teachers; team education 
for teachers; posters and stickers for 
teachers and children

Significant increase in HH 
compliance among caregivers

Hall & Lindahl[32] 2016 Sweden Child absenteeism Hygiene inspection and 2-hour 
lecture to caregivers on HH and 
reducing contagious diseases

Not able to measure whether hygiene 
was improved; intervention had no 
effect on children’s absence due to 
illness; significantly less absenteeism 
in groups <15 children

HH = hand hygiene; HP = health promotion; WT = water treatment; HSG = hand sanitiser group; RI = respiratory infections; ADD = acute diarrhoeal disease;  
ARI = acute respiratory disease.  
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One study measured the success of an intervention according to 
the improvement in children’s handwashing skills. Wall-mounted 
tablet devices (running an Android operating system) at hand wash 
basins automatically recorded children’s handwashing motions, rating 
their adherence with stars after they had completed the process.[28] 
Handwashing compliance was also assessed through observation of 
caregivers’ compliance with HH practices,[31] and another study assessed 
the improvement of the HH environment through hygiene inspections 
at baseline and end line.[18] Determining bacterial colony density on 
children’s hands was used as the main indicator of HH compliance 
between intervention and control groups in one study.[27]

The sample population of these studies included parents, caregivers 
and preschool children aged 5 years or younger, either singly or in 
combination. Sample sizes ranged from 40 preschool facilities[18] to 3 
523 children,[11] depending on the study design. The methodology of 
the studies was mostly based on a pretest–post test design, as data were 
collected at baseline and at the end of the intervention (sometimes also 
during the course of the intervention). 

Questionnaires were used as the data collection tool in five of the 
studies.[11,16,25-27] Of these, two articles mentioned administering a 
simple questionnaire to the children participating in the study,[26,27] two 
administered questionnaires to parents[11,25] and in one the questionnaire 
was administered to both parents and caregivers.[16] The registers used to 
track whether children were ill or absent were kept variously by parents, 
the school or both. In one study, government records were accessed to 
determine whether parents had used their temporary parental benefits 
to care for children at home[32] and in some cases medical professionals 
were used to scrutinise registers to determine whether recorded disease 
incidents complied with the defined descriptions of the disease.

Interventions in nine of the studies included education to caregivers. 
This was in the form of lectures, workshops, pamphlets or training 
sessions. One study provided health education to siblings of children 
under the age of five at school, to determine whether the intervention 
provided at school would transfer to younger children at home. The 
type of health promotion given to the school-going children was not 
described. 

The provision of hygiene products such as soap, paper towels, 
alcohol-based rub and, in one study, separate drinking cups,[18] for 
the duration of the intervention, the study or a period of 6 months 
was identified in nine of the studies. 

Two of the studies provided only HH training as an intervention, 
with one being directed at children (a clown character demonstrating 
handwashing)[27] and the other being directed at caregivers (a 2-hour 
lecture).[32] Three of the studies used incidents of diarrhoea or 
respiratory infections to assess the effectiveness of the intervention 
and in two others absenteeism was used as the indicator. The results 
of the interventions were tabulated according to the indicator used 
for each study. 

HH interventions resulted in no improvement in only two studies, 
both of which used a combination of diarrhoeal and respiratory 
infections as indicator of effectiveness. The authors of one of the 
studies propose that the most likely explanation for this outcome 
is that the standard of hygiene at baseline was too high to support 
any significant effect of the intervention.[16] They were able to show 
compliance with hygiene protocols by caregivers, as measured by 
the use of the hygiene products during the study. In the other study 
showing no effect,[31] the authors explained that the HH compliance 
of the caregivers possibly did not increase enough to result in fewer 
infections. In addition, children attended school on average only 2.7 
days per week and so may have been ill elsewhere. 

In one of the studies using a decrease in absenteeism as indicator 
of the intervention’s effectiveness, no decrease in absenteeism 

was observed. This may have been a result of strict guidelines 
regarding absenteeism being implemented to prevent the spread of 
communicable diseases prior to the start of the study.[32] However, as 
a secondary result, there was a significant decrease in absenteeism in 
preschool groups smaller than 15 children. The authors speculated 
that this may have been because caregivers were able to direct more 
time and attention to hygiene protocols in smaller groups.

The 10 other studies all showed positive effects of the interventions, 
although authors also listed possible reasons for this in addition to 
the actual intervention. In the study by Dreibelbis et  al.,[11] which 
assessed the effect of an intervention delivered at school on diarrhoea 
incidents among under-5 siblings at home, it was noted that the 
most effective intervention was a combination of water provision, 
sanitation, health promotion and water treatment.[11] In a study 
that showed a significant reduction in diarrhoeal and respiratory 
infections after intervention, the authors attributed the outcome 
to intensive follow-up and the guaranteed supply of alcohol-based 
hand sanitisers.[24] Interestingly, of the 12 studies reviewed, nine 
included the provision of various HH-related products as part of 
the intervention. However, there is little evidence that availability 
of these products can be sustained in the relevant study populations 
after completion of the study.

A study assessing absenteeism as a result of respiratory infections 
also showed a decrease in both absenteeism and infections in the 
test group, who were provided with hand sanitiser.[25] Another study 
using this indicator showed a 25% reduction in absenteeism due to 
respiratory infections, following four training sessions in which a 
fluorescent staining gel and ultraviolet light were used to improve 
children’s handwashing technique.[26] Another study focused on 
handwashing showed a 52.1% improvement in children’s technique, 
which the authors attributed to the use of tablet devices fitted at wash 
basins, showing the proper handwashing technique and recording 
their actions.[28] However, the authors note that human observations 
are preferable, as they would be able to identify strengths and 
weaknesses in the technique.

Caregivers’ compliance with HH practices was found to increase 
in a study where information was disseminated to this target group, 
although the authors noted the possibility of the Hawthorne effect 
due to direct observation and also possible bias by observers as 
potential concerns.[31] The environment where HH is practised has 
been shown to influence the effectiveness of hygiene interventions, 
as seen in increased use of HH products supplied as part of a study 
where the environment was positively enabled. This study also 
showed that there was no difference between secular and religious 
environments, but that HH practices could generally be improved 
at all preschools, with the researchers commenting that ‘it is not 
possible to wash one’s hands with soap if soap is not available’.[18]

Finally, in a study using microbial growth as an indicator of the 
effectiveness of the intervention, a 31% reduction in microbial 
growth was seen on the hands of children in the intervention group, 
despite no marked increase in handwashing frequency in either 
group. The intervention included a character (clown) to teach 
children about pathogens (‘germs’) and proper handwashing, and the 
authors concluded that health messages to children could be more 
effective if entertaining methods are used.[27]

Discussion 
The aim of this scoping review was to synthesise information on the 
effectiveness of HH interventions in preschools or among children 
of preschool age. The analysis shows that interventions led to 
decreases in diarrhoeal diseases, respiratory infections, absenteeism 
and microbial growth on hands, although there was no definitive 
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‘one-size-fits-all’ intervention. This review did not assess the quality 
of the studies included, but rather used the analysis to determine a 
way forward when looking at formulating a proposed intervention for 
preschools in SA to improve the health of under-5s and decrease the 
burden of HH-related diseases in this population.

Many of the studies showed improvements in child health, 
absenteeism or HH, but in a number of studies the outcome relied 
on the provision of HH products as part of the intervention. As the 
studies do not comment on the long-term sustainability of these 
interventions, it was not clear whether preschools continued to 
procure these products themselves after the conclusion of the study. In 
a country such as SA, where there are large socioeconomic divides, an 
intervention would need to be sustainable in a way that does not place 
additional financial burdens on the school or parents. 

Two of the 12 studies included in this scoping review did not 
include the provision of HH supplies as part of the study, but relied on 
health promotion and education activities as an intervention. Using 
a fluorescent gel and ultraviolet light in teaching children to wash 
their hands resulted in a decrease in absenteeism due to influenza 
and the authors regarded the intervention as successful; the education 
campaign continued for four weeks to improve the children’s attention 
to the handwashing process. This is consistent with findings showing 
that automaticity of an action increases  steadily over time when the 
action is repeated in a constant setting.[36] 

Another study that used health promotion as an intervention, not 
only offered HH education to the caregivers but also used a character 
(clown) to teach children about HH in an entertaining manner. 
Although there was no change in handwashing frequency or increase 
in the use of HH materials, bacterial colonisation was reduced by 31% 
in the experiment group and the growth rate of bacterial coliforms was 
reduced as a result of using the correct handwashing technique, as was 
demonstrated during the intervention.[27] The authors subsequently 
recommended that children should be taught in an entertaining way 
to achieve positive results. This is reiterated in a recent letter to the 
editor of the Journal of Hospital Infection,[37] which suggested a song to 
be used to teach children the correct handwashing procedures, which 
in the COVID-19 pandemic have become an important preventive 
measure. Experimentally, music has been shown to facilitate verbal 
and motor learning, which facilitates correction of a missed step or 
action through repetition and rehearsal.[37]

Using hygiene inspections and a two-hour lecture to caregivers 
on HH had no effect on children’s absenteeism. This may have been 
as a result of stricter contagious disease control guidelines that had 
been implemented at baseline; however, other studies have shown 
interventions to be effective if they are directed at children and 
caregivers and, where practical, parents. Electronic communication 
with parents or sending health messages via email, short message 
services or other digital platforms can be effective, as has been shown 
with other health interventions for disease prevention.[38]

Study limitations
The scoping of literature in this review is limited to studies found 
through the PubMed database, which could have introduced bias. 
However, many of the articles are also available on other platforms. 
PubMed was chosen as search platform as it provides data in both 
text and comma-separated value (csv) format, which allowed for 
easy sorting. 

The search was limited to studies published between 2010 and 
2020 and therefore may have excluded articles on other interventions 
published earlier. Studies published after the COVID-19 pandemic 
may provide additional insights into effective and sustainable HH 
interventions in future. 

Conclusion
The analysis presented here suggests that the interventions 
described by the reviewed studies can successfully improve HH, 
and possibly reduce disease incidents or absenteeism related to 
HH. Interventions where the necessary HH products were supplied 
would be expected to result in better outcomes, although the 
sustainability of this approach is unknown and warrants further 
study. However, using an innovative, entertaining approach to 
teach children about HH, repeating these lessons and including 
caregivers and, if possible, parents, could be a cost-effective, 
sustainable intervention to successfully improve HH practices 
among preschool children in SA. Given that HH is considered 
a crucial element of infection control and its effectiveness in 
reducing viral transmission,[20] the analysis presented here may 
help to implement effective interventions to combat the spread 
of HH-related diseases, such as COVID-19, in preschools and 
communities at large.
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