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ABSTRACT
Aim: This review aimed to evaluate the impact of school-based hand hygiene interventions on infectious disease outcomes in 
school populations.
Methods: A PROSPERO registered review (CRD42024620293) followed by Cochrane methodology MEDLINE, Embase, PubMed 
and ERIC formed the databases that received the search. The study included English-language research from 2014 to the present 
that examined school children in educational settings with quantifiable hand hygiene-disease relationships. The screening pro-
cess and appraisal followed the Critical Appraisal Skills Programme (CASP) checklist.
Results: The search produced 4345 records from which 33 studies qualified for inclusion. The interventions included educa-
tional programmes and handwashing facilities together with hand sanitiser distribution and Water, Sanitation and Hygiene 
(WASH) programmes that combined multiple components. Education-only interventions reduced upper respiratory infection-
related absences by up to 50%. Soap and water handwashing combined with sanitiser reduced acute gastroenteritis absences by 
36%. Integrated WASH programmes lowered diarrhoea and respiratory illness absences. Parental involvement further enhanced 
effectiveness.
Conclusions: Hand hygiene programmes are most effective when combining education, resources and behaviour change. Their 
success depends on context, infrastructure and delivery. While reducing disease and absenteeism, challenges like dermatitis and 
non-compliance remain. Tailored, inclusive approaches and policy-level investment are needed to ensure sustainable, evidence-
based impact in schools.

1   |   Introduction

Paediatric infectious disease outbreaks remain a major public 
health concern, significantly affecting school attendance and 
parental productivity, with broad educational and economic im-
plications [1]. This review assesses the impact of hand hygiene 
practices on infectious disease outbreaks in paediatric popula-
tions, focusing on school settings and examines behavioural dif-
ferences influencing disease transmission.

2   |   Background

Despite early advancements, handwashing was not widely 
adopted until the 1980s, when outbreaks of foodborne ill-
nesses and healthcare-associated infections prompted the U.S. 
Centres for Disease Control and Prevention to promote it as 
an essential infection control measure. This led to the first 
national hand hygiene guidelines, inspiring similar initiatives 
globally [2].
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One such initiative has had well-documented success; the Five 
Moments for Hand Hygiene programme in hospital settings 
demonstrates the transformative impact of structured hand 
hygiene initiatives on reducing infection rates [3]. By empha-
sising key moments for hand hygiene: before patient contact, 
before aseptic tasks, after exposure to body fluids, after patient 
contact, and after contact with patient surroundings, this pro-
gramme has significantly reduced healthcare-associated infec-
tions worldwide. Its effectiveness inspires a model that could be 
adapted for school environments to improve hand hygiene prac-
tices and reduce infectious disease transmission [3].

A similar structured approach in schools, targeting moments 
such as before meals, after toilet use, and after play, could re-
duce respiratory and gastrointestinal outbreaks, which disrupt 
education and compromise child well-being [4, 5]. These out-
breaks remain prevalent in younger age groups, particularly 
school-aged children. Globally, paediatric infectious diseases 
cause about 1.4 million deaths annually and result in significant 
productivity losses and healthcare costs, especially in low- and 
middle-income countries [6]. While immunisations, contact 
precautions, and school closures help mitigate transmission, the 
relationship between children's hand hygiene practices and out-
break prevalence is less thoroughly documented. From this, the 
following PICO question was derived:

PICO Question: In paediatric populations, how do 
hand hygiene practices impact the prevalence of 
paediatric infectious disease outbreaks?

While previous reviews have examined hand hygiene and 
infection prevention broadly, many have focused on house-
hold or healthcare settings, preschool populations or have 
pooled heterogeneous age groups and contexts. This review 
advances existing literature by synthesising contemporary, 
school-based evidence in children aged 5–18 years, explicitly 
examining educational, behavioural and implementation out-
comes alongside infection and absenteeism measures, and by 
contextualising findings across World Bank income settings. 
In doing so, it provides a more policy-relevant assessment of 
how hand hygiene interventions function within real-world 
school environments.

3   |   Methods

The review followed Cochrane methodology to examine links 
between hand hygiene and paediatric respiratory and gastro-
intestinal infections, based on a preregistered PROSPERO pro-
tocol (CRD42024620293) [7]. Although the protocol included 
preschool and school-aged children, this manuscript reports 
school-aged results only.

3.1   |   Search Strategy

A literature search was conducted in the electronic databases 
MEDLINE Complete, Embase and PubMed as they cover a wide 
range of scientific, medical and healthcare disciplines [8]. In ad-
dition, the Education Resources Information Centre (ERIC) 
electronic database permitted literature from the educational 

perspective of disease burden, thus adequate for the proposed re-
search question.

The keywords and Medical Subject Headings (MeSH) used 
during the search were ‘respiratory tract infection, common 
cold, influenza, Coronavirus, respiratory syncytial virus, viral 
gastroenteritis, salmonella, campylobacter, Escherichia coli, 
shigella and Staphylococcus aureus’. Population-defining terms 
used were student, school, preschool, daycare, child, children or 
infants. For the intervention, proximity operators were utilised 
to within seven words between ‘hand’ and ‘wash, disinfect, san-
itise, clean or hygiene’. The search strategies used for each data-
base are outlined in Appendix S1.

3.2   |   Eligibility Criteria

All studies retrieved from the electronic database searches were 
imported into EndNote X8 [9], where duplicates were identified 
and removed. The search strategy applied database limiters to 
include only literature published in English from 1 January 2014 
onwards, to ensure relevance and currency.

Only studies published in English were included to ensure fea-
sibility and consistency in screening and data extraction. This 
restriction may have introduced language bias, potentially ex-
cluding relevant studies published in other languages, particu-
larly from non-English-speaking regions.

Studies were excluded if the link between hand hygiene and in-
fection outcomes was unclear or unidentifiable. Additional ex-
clusion criteria included review articles, case reports, editorials 
and any non-peer-reviewed publications. To enhance the gener-
alisability of the findings to educational environments, studies 
conducted in healthcare facilities, households, communities 
or other non-educational settings were also excluded. Studies 
involving neonates, newborns or children with confounding 
health conditions were likewise considered ineligible.

The screening process followed a three-stage exclusion approach. 
In the first stage, article titles were reviewed to eliminate studies 
with non-relevant interventions or population characteristics. In 
the second stage, abstracts were screened for relevance based on 
the same criteria. In the third stage, full-text articles were assessed 
to ensure that the key variables of interest were identifiable.

Each reviewer independently screened the articles, blinded to the 
other's decisions. Separate inclusion lists were compiled and sub-
sequently compared. Articles selected by both reviewers were au-
tomatically included, while those rejected by both were excluded. 
For articles selected by only one reviewer, further discussion and 
critical appraisal were undertaken using the Critical Appraisal 
Skills Programme (CASP) methodology to determine final inclu-
sion [10]. This approach ensures objectivity and rigour in the se-
lection process. The results of the CASP are given in Appendix S2.

3.3   |   Risk of Bias Assessment

In assessing the risk of bias for the included studies, 33 articles 
were evaluated using the CASP methodology, which was applied 
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specifically to each study design. The CASP tool enables the sys-
tematic evaluation of methodological quality by assessing criteria 
such as study design, sample size, data collection methods and 
analysis techniques. Each article was independently assessed 
for potential sources of bias, such as selection bias, performance 
bias, detection bias and reporting bias. Discrepancies in risk as-
sessments were discussed among the review team to reach a 
consensus. Various tools were used to assess the risk of bias, in-
cluding the Cochrane Risk of Bias 2 (RoB2), the ROBINS-E and 
ROBINS-I tools. The data from these assessments are presented 
in Appendix S2, with the overall risk of bias mentioned in Table 1.

3.4   |   Data Extraction

Data extraction was done following the Cochrane guidelines 
[11]. For each included study, data was extracted and tabulated 
into a standardised electronic form, including author, year of 
publication, title, country, study design, sample size, population 
characteristics (e.g., age, setting), intervention details (e.g., type 
of hand hygiene, frequency), outcome measures (e.g., infectious 
disease incidence, absenteeism) and comment on the major find-
ings. Extracted data was cross-checked by the reviewers and ad-
dressed if missing data was identified. The results of this process 
are displayed in Table 1 and Appendix S3.

4   |   Results

4.1   |   Search Results

Database searches identified a total of 4345 articles from Medline 
(n = 639), Embase (n = 1388), PubMed (n = 2263) and ERIC (n = 55). 
After de-duplication, a total of 3935 articles were screened for the 
use of the English language, published since January 2014, and 
being full-text articles, identifying 2410 unique records. During 
the title and abstract screening, Reviewer 1 (AS) excluded 2287 ar-
ticles, while Reviewer 2 (NS) excluded 2348 articles. Subsequently, 
a full-text review was undertaken on 100 and 123 records, respec-
tively, of which 56 studies were found to fulfil the eligibility crite-
ria. Following the CASP appraisal (Appendix S2), 33 studies were 
included in the final synthesis (Figure 1).

Figure 2 displays the number of studies in favour, neutral and 
against hand hygiene interventions.

•	 Favour (n = 23): Most studies showed a positive impact, such 
as reduced absenteeism, fewer infections or improved hy-
giene knowledge/behaviour.

•	 Neutral/mixed (n = 6): Some studies had limited, mixed or 
conditional effects often dependent on factors like adher-
ence, infrastructure or additional educational support.

•	 Against (n = 4): A few studies showed either no bene-
fit or unintended harms (e.g., irritant contact dermatitis 
[ICD] or increased infection risk due to poor technique or 
implementation).

Due to the high heterogeneity of the included studies and the 
variability in outcome measures, a meaningful synthesis of the 
results was not feasible.

Figure  3 displays the distribution of study outcomes between 
favourable, mixed and unfavourable results according to World 
Bank income levels.

•	 High-income countries (n = 13): All studies showed favour-
able results, supported by strong infrastructure, resources 
(soap, sanitisers) and school engagement.

•	 Upper-middle-income countries (n = 7): Six favourable out-
comes; one mixed result linked to inconsistent implementa-
tion and limited resource support.

•	 Lower-middle-income countries (n = 10): Nine favourable, 
one mixed; programmes effective with education and basic 
supplies despite structural challenges.

•	 Low-income countries (n = 3): Two favourable, one mixed; 
outcomes heavily influenced by water access, sanitation 
and programme quality; sustainability affected by infra-
structure gaps.

Most of the studies showed positive results, whereas a few 
showed significant implementation barriers such as der-
matitis from excessive washing, supply shortages and 
knowledge-practice discrepancies. There were no unfavour-
able interventions.

Figure  4 shows how outcomes from school-based hand hy-
giene interventions are distributed across three key catego-
ries: absenteeism, infection rates and hand hygiene practices, 
with each outcome further classified as favourable, neutral or 
against.

•	 Reduced absenteeism: 25 studies reported significant 
decreases in school absences following hand hygiene 
interventions; 2 studies showed neutral or inconclusive 
effects.

•	 Reduced infection rates: 21 studies demonstrated lower re-
spiratory or gastrointestinal infection rates; 2 studies were 
neutral, and 1 reported no benefit, likely due to implemen-
tation or resource constraints.

•	 Improved hand hygiene practices: 15 studies observed 
better handwashing frequency, technique and compli-
ance; 3 studies were neutral, often due to short follow-up 
or minimal behaviour change, and 1 reported negative 
outcomes linked to dermatitis or poor adherence.

Overall, this supports the conclusion that school-based hand hy-
giene programmes are highly effective, particularly when imple-
mented with proper support, infrastructure and reinforcement 
strategies.

4.2   |   Study Designs

Overall, 33 studies were focused on school children. Study 
designs included 13 cluster randomised controlled trials, 12 
cross-sectional studies, 3 Quasi-experimental studies, 2 ob-
servational studies, a non-randomised interventional cohort 
study, a case–control study and a longitudinal study.
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4.3   |   Settings

The studies were carried out across a diverse range of coun-
tries, Saudi Arabia, Spain, Turkey, Bangladesh, Denmark, 
Cuba, Kenya, China, Egypt, Japan, Iraq, India, Germany, the 
United States, Ethiopia, Indonesia, Mauritius, New Zealand, 
Norway, Mali, Pakistan and the Philippines. 13 (40%) of the 
included studies were carried out in high-income economy 
countries, 7 (22%) in upper-middle-income countries, 10 (31%) 
in lower-middle-income economies and the remaining 3 (7%) 

studies were conducted in low-income economies, as classi-
fied by the World Bank [12, 13].

4.4   |   Intervention and Outcomes

The implementation of hygiene interventions in schools and 
childcare settings effectively decreased illness-related absen-
teeism and improved child health outcomes [14–18]. WASH 
(water, sanitation and hygiene) initiatives integrating multiple 

FIGURE 1    |    PRISMA diagram.
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components also yielded positive outcomes, reducing diarrhoeal 
and respiratory absences across diverse settings, with girls often 
benefiting most [19–22].

School curriculum-based education and parental engage-
ment showed sustained benefits for hygiene knowledge, hand-
washing practices and absenteeism [23–25]. Handwashing 
combined with other strategies, such as mask use, nail clip-
ping or structured protocols, further reduced infection-related 

absences and reinfection rates [26–28]. Sanitiser provi-
sion  alone  showed mixed results but was generally more 
effective when paired with education and consistent rein-
forcement [29].

Overall, multifaceted interventions combining education, paren-
tal involvement, facility upgrades and behavioural reinforcement 
were the most successful in improving hand hygiene and reducing 
school absenteeism.

FIGURE 2    |    Impact of hand hygiene interventions in school studies.

FIGURE 3    |    Outcomes of hand hygiene interventions by country income level.
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4.5   |   Risk of Bias Assessment

Overall, the risk of bias varied across the included studies. 
Approximately half of the studies demonstrated low risk, 
particularly cluster randomised controlled trials with robust 
allocation, follow-up and outcome measurement procedures. 
Several studies exhibited moderate risk, often due to small 
sample sizes, reliance on self-reported outcomes or limited 
blinding, while a smaller number were assessed as high risk, 
typically reflecting non-randomised designs with limited con-
trol for confounding. These variations were considered when 
interpreting the findings to ensure conclusions were drawn 
cautiously and appropriately.

Considering study design, risk-of-bias assessments, and the 
consistency of outcomes across settings, the overall certainty of 
the evidence can be rated as moderate. Many controlled studies 
support the effectiveness of school-based hand hygiene interven-
tions; however, heterogeneity in intervention approaches, reli-
ance on self-reported outcomes and variable follow-up durations 
temper confidence.

Details of the quality assessment for individual studies are pre-
sented in Appendix S2.

5   |   Discussion

5.1   |   Impact of Hand Hygiene Interventions on 
Absenteeism and Infectious Disease Rates

This systematic review of 33 studies across diverse geographical 
and economic settings provides consistent evidence that school-
based hand hygiene interventions significantly reduce absentee-
ism and the incidence of respiratory, gastrointestinal and parasitic 

infections among children. Multifaceted interventions combining 
hygiene education with access to soap or alcohol-based sanitisers 
and behavioural reinforcement were particularly effective.

In Spain, Azor-Martínez et  al. reported that such a pro-
gramme led to a 36% reduction in acute gastroenteritis-related 
absenteeism and a 24% decline in URI-related absences 
[16, 17]. Similarly, Indian studies observed a 23%–24% reduc-
tion in both total and respiratory-related absenteeism follow-
ing hygiene education [18]. Structured WASH interventions 
in Pakistan and the Philippines produced similar outcomes 
[19, 20], while in Kenya and Mali, integrating hygiene mes-
saging with infrastructural improvements significantly de-
creased absenteeism [21, 22].

5.2   |   Effectiveness of Educational 
and Family-Centred Approaches

Educational programmes alone also proved beneficial. In India, 
a handwashing intervention led to significant reductions in 
respiratory-related school absences [23]. In Hong Kong, involving 
both parents and children in hygiene training reduced flu-like ab-
senteeism from 21.5% to 12% [24], and visual aids like fluorescent 
gels further improved handwashing technique and attendance 
[25]. Koep et  al. found that embedding hygiene promotion into 
science curricula led to sustained behavioural improvements over 
3 months [26].

5.3   |   Impact on Intestinal Parasitic Infections 
(IPIs)

IPIs remain a serious concern in resource-limited settings. 
Studies in Cuba, Egypt and Ethiopia found prevalence rates 

FIGURE 4    |    Types of outcomes in hand hygiene interventions across studies.
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exceeding 50%, attributed to poor hygiene practices around 
meals and defecation [27–29]. Mahmud et al. demonstrated that 
a combination of handwashing with soap and regular nail clip-
ping significantly reduced reinfection rates [30]. In Himalayan 
schools, hygiene promotion led to a 78.3% reduction in diarrheal 
illnesses [31].

5.4   |   Role of Educators and Age-Appropriate 
Strategies

Teacher-led programmes have shown measurable success. In 
Kenya, Denbæk et  al. observed a decline in respiratory and 
diarrheal illness-related absenteeism through structured re-
inforcement [32]. Arıkan et  al. reported that interactive and 
visually engaging hygiene demonstrations reduced microbial 
colonisation by 50% among schoolers [15]. These findings sup-
port tailoring interventions to developmental stages for max-
imal impact.

5.5   |   Implementation Challenges and Unintended 
Consequences

Despite overall success, some challenges emerged. Frequent 
handwashing was linked to ICD, with Borch et al. document-
ing a 42.4% prevalence, particularly when children washed 
hands more than 7–10 times daily [33]. This suggests the need 
to balance soap use with sanitisers or moisturisers. In some 
low-resource schools, poor infrastructure hindered outcomes. 
Hantoosh et  al. found E. coli in 12% of treated school water, 
and hygiene adherence declined during the school day due to 
limited facilities [34].

Priest et  al. emphasised that sanitiser-only interventions 
showed mixed outcomes, with success depending on strict im-
plementation and adherence [35]. Freeman and Otsuka high-
lighted that schools lacking adequate water infrastructure 
struggled to maintain hygiene gains, though improvements in 
water access reduced absenteeism by up to 50% [36, 37].

5.6   |   Behavioural Gaps and Resource Constraints

Padaruth et al. and Kavitha et al. found extensive bacterial con-
tamination (e.g., E. coli, S. aureus) on children's hands due to 
soap shortages despite hygiene education [38, 39]. Klar et al. and 
Cha et al. identified disconnects between knowledge and prac-
tice, often attributed to lack of time, soap or role models [40, 41]. 
These behavioural barriers limit the effectiveness of otherwise 
well-designed programmes.

Despite generally positive outcomes, some interventions showed 
limited or neutral effects even in well-resourced settings, often 
due to inconsistent adherence by students or staff, insufficient 
reinforcement of hygiene behaviours, low engagement with ed-
ucational components and lapses in implementation fidelity, 
underscoring that even well-designed programmes require sus-
tained behavioural support and supervision to achieve intended 
outcomes [35, 36, 39–41].

5.7   |   Population-Specific Insights: Age, Gender 
and School Environment

Azor-Martínez et  al. identified children under five as par-
ticularly vulnerable to URIs, warranting prioritisation in in-
tervention strategies [42]. Endo et  al. found that two-thirds 
of influenza cases originated within classrooms, supporting 
targeted in-class hygiene interventions [43]. Matsuda et  al. 
showed that combining mask use with handwashing offered 
greater protection against influenza outbreaks than either 
measure alone [44], while Torner et al. noted a 47% reduction 
in flu risk with frequent sanitiser use, though compliance re-
mained variable [45].

5.8   |   Influence of Health Literacy 
and Socio-Cultural Factors

Health literacy played a critical role. Riiser et  al. demonstrated 
that adolescents with higher health literacy had better compliance 
with COVID-19-related hygiene measures, suggesting the benefits 
of integrating health education into school curricula [46]. Gender-
specific effects were observed by Caruso et al. and Freeman et al., 
who reported up to a 50% reduction in absenteeism among girls 
due to improved sanitation access [21, 47]. Alzaher et al. showed 
that hygiene education alone halved URI-related absences among 
Saudi schoolgirls, highlighting the scalability of low-cost interven-
tions in resource-constrained settings [48].

5.9   |   Policy and Practice Implications Across 
Resource Settings

From a policy and practice perspective, the findings offer 
clear, context-specific guidance for both high- and low-
resource school settings. In high-income contexts, where 
hygiene infrastructure is typically established, policy efforts 
should focus on sustained behavioural reinforcement, integra-
tion of hygiene education into school curricula, and mitigation 
of unintended harms such as ICD through balanced hand hy-
giene protocols. In lower-resource settings, the evidence sup-
ports prioritising low-cost, high-impact strategies, including 
structured hygiene education, handwashing at key moments, 
and incremental WASH improvements, even in the absence 
of comprehensive infrastructure. Across all contexts, teacher 
engagement, parental involvement and reliable access to basic 
supplies emerge as critical implementation levers for reducing 
infectious disease transmission and illness-related absentee-
ism in schools.

5.10   |   Implications for Practice, Equity and Future 
Research

School-based hand hygiene interventions demonstrate consis-
tent benefits across diverse settings, yet several considerations 
are critical for effective implementation and sustainability. 
Equity considerations are critical, as low-resource schools 
often face barriers such as limited water supply, insufficient 
soap or sanitisers and inadequate infrastructure. Sustainable 
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implementation may require context-specific strategies, in-
cluding resource prioritisation, teacher and parental engage-
ment and low-cost educational materials to maintain hygiene 
improvements across diverse socioeconomic settings [19–22, 
36, 37]. Even well-designed programmes require consistent 
behavioural reinforcement and monitoring to maintain adher-
ence and maximise effectiveness [35, 36, 39–41].

Furthermore, to mitigate against adverse effects, balanced 
handwashing frequency, alcohol-based sanitiser options and 
moisturiser use are recommended to minimise ICD.

Unlike prior reviews, this study emphasises both behavioural and 
infrastructural dimensions, providing a foundation for a concep-
tual framework that integrates education, facility upgrades and 
reinforcement strategies to optimise hygiene outcomes.

Future research should examine the long-term sustainability 
and cost-effectiveness of these programmes, standardise out-
come measures and evaluate strategies to maintain hygiene 
behaviours over time across diverse socioeconomic contexts. 
Addressing these considerations will support equitable, scalable 
and evidence-informed school health interventions globally.

6   |   Limitations

6.1   |   Limitations of the Included Evidence

The reviewed studies demonstrated positive results, yet sev-
eral key limitations exist in the primary evidence. The studies 
heavily depended on self-reported data about hygiene practices 
and illness symptoms, which remain vulnerable to recall and 
reporting biases. The studies lacked objective outcome measures 
such as microbiological assays or validated attendance registers, 
which weakens the validity of their findings. The studies used 
different intervention approaches and outcome definitions be-
cause they implemented educational posters as well as complete 
WASH programmes that included latrine construction. The di-
verse nature of studies makes it difficult to compare results and 
reduces the ability to apply findings to other contexts. The lack 
of extended follow-up periods in many studies creates uncer-
tainty about how well health benefits can persist. The results 
might have been influenced by the fact that most studies focused 
on high-income countries, which possess better infrastructure. 
The research included insufficient data about adolescent girls 
and gender-specific outcomes, which restricted the ability to un-
derstand subgroup effects.

6.2   |   Limitations of the Review Process

The review process requires attention to several methodological 
limitations. The review process included thorough screening 
and analysis, yet it only considered studies published in English, 
which might have omitted important grey or non-English liter-
ature. The process of extracting and synthesising data required 
human interpretation, which created potential biases from re-
viewers. The review did not perform a formal meta-analysis be-
cause the studies exhibited significant differences in their designs 
and populations, and measurement outcomes.

7   |   Conclusion

This review of the evidence at a systematic level shows a large im-
pact of school-based interventions on hand hygiene and WASH 
on reducing the burden of communicable disease and absence 
from school by children aged between 5 and 18 years. In diverse 
geographical and socioeconomic contexts, there is evidence of a 
decrease in rates of diarrhoeal disease, respiratory infections, and 
days missed at school due to promoting correct handwashing be-
haviour and improving personal and communal hygiene facilities 
and integration of hygiene teaching into school curricula [49, 50]. 
These individual health gains extend to educational attainment as 
a wider marker of community well-being [51].

Findings provide evidence in support of advocating hand hygiene 
promotion as a cost-effective, high-impact strategy of school health 
promotion [52]. Governments, teachers and public health stake-
holders will need to collaborate on establishing hygiene practices 
through continuous funding, policy direction and intersectoral 
efforts under health education, behavioural and infrastructural 
dimensions [53]. While limitations of heterogeneity and research 
consistency apply at the study level, this cumulative evidence finds 
support for schools as key vehicles of public health intervention 
[54]. Standardisation of outcomes, long-term sustainability, and 
cost-effectiveness need to become research areas of emphasis to 
inform scalable, evidence-informed global implementation [55].
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