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Key messages (English) 

Can improved infection control in kindergartens and schools help to im-
prove children’s and adolescent’s health and reduce illness and antibiotic 
use? 
 
 
We included seven systematic reviews of high methodological quality. Four 
systematic reviews summarize nine unique infection control interventions. 
The best documentation exists for complex interventions, i.e. interventions 
that consist of a combination of initiatives to reduce the spread of infec-
tions.  
 
The main findings are: 
 
x Complex interventions that combine handwashing and hygiene 

education directed towards children and staff in kindergarten and 
primary school, significantly lower the insidence of respiratory 
infecions and diarrhoea with 10-50% compared to controls. Such 
interventions also improve hygiene behavior (compliance) among the 
children. The documentation is of moderate to low quality. 
 

x Complex interventions that combine hand disinfection, handwashing, 
and hygiene education reduce absenteeism due to infections with 30-
50% in school children (age 5 to 12 years) compared to controls who 
receive education and practiced handwashing as usual or used a 
placebo hand rub. The documentation is of moderate to low quality. 

 
Documentation of simple interventions with alcohol-based hand rub or 
handwashing in schools, have major methodological weaknesses. This does 
not mean that such interventions are ineffective, but it means that the evi-
dence base is too weak to conclude on possible effects. We did not find evi-
dence regarding the effects of physical interventions such as improvements 
in facilities, ventilation, person density, etc. 
 
There were no evaluations of the intervention effects on secondary dis-
eases, use of or resistance to antibiotics, adverse events from the interven-
tion, costs or use of health-services. There were no evaluations of the inter-
vention effects on staff in kindergartens or schools. 
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Executive summary (English) 

Background 

The National Strategy for Prevention of Infections in the Health Service and Antibi-
otic Resistance (2008-2012) in Norway includes a call to strengthen infection con-
trol in daycare. Compared to the general population, the spread of communicable 
diseases is greater among children, which reflects the higher prescriptions of antibi-
otics. Enhanced infection control in daycare and schools is an initiative to improve 
children’s and adolescence’s health, reduce absenteeism and use of antibiotics.  
 

Knowledge about effective infection control interventions is necessary as basis for 
infection control initiatives for daycare and schools.  

Objective 

Our main goal was to conduct an overview of systematic reviews to answer the fol-
lowing questions: 
x What are the effects of infection control interventions in schools with children 

and youth aged <20 years? 
x What are the effects of infection control interventions in  daycare? 

Method 

This is an overview of systematic reviews on the effectiveness of infection control in-
terventions directed towards kindergartens and schools. A description of the Know-
ledge Centre's methods is presented in http://www.kunnskapssenteret.no. 
 
Literature search and inclusion criteria 
We searched the following databases: Ovid MEDLINE(R), PubMed ahead of print, 
Embase, CRD, Cochrane library. The search was conducted in November 2012, and 
again in September 2014. With applied no language restrictions.  
 

Two reviewers independently read all titles and abstracts and promoted all relevant 
publications to be read in full text. The relevance of the full texts was based on the 
following inclusion criteria: 
 

Population  Children/adolescents (0-20 years) and staff in daycare and schools, 
including daycare/schools for children with special needs. 

Interven-
tions 

Infection control interventions (communicable diseases) organized 
by the daycare or school. Interventions could include: 
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x Hand hygiene (handwashing- or disinfection procedures directed 
at children and/or staff). 

x Hygiene education for children and/or staff. 
x Procedures for changing diapers, environmental cleaning and 

other hygienic practices, handling of food, time children are kept 
at home because of illness, etc. 

x Physical interventions such as occupation density, time spent 
indoors, space, ventilation, etc. 

Control Procedures as usual. Other infection control intervention. No inter-
vention. 

Outcomes x Health outcomes: Incidence of infections, secondary disease such 
as asthma.  

x Use of antibiotics, occurrence of antibiotic resistance. 
x Adverse events as defined in the review. 
x Sickness (related to infection) for children, staff and parents. 
x Costs of absenteeism, costs of the intervention, other costs. 
x Use of health services. 

Design Systematic reviews of high methodological quality. 
Language No restrictions. 
 
Initiatives targeting infections spread through sexual contact and initiatives consist-
ing of vaccination are not included in this report. 
 

In cases of disagreement about whether retrieved reviews were relevant, we con-
sulted a third person. Two persons assessed the methodological quality of each sys-
tematic review by using the Norwegian Knowledge Centre for the Health Services’ 
checklist for systematic reviews. One person extracted data from the reviews and as-
sessed the quality of the evidence of each outcome measure in accordance with the 
GRADE-method (www.gradeworkinggroup.org ). A second reviewer verified the 
data extraction and the GRADE assessments. 
 
From our update, 2014, we would include systematic reviews according to our inclu-
sion criteria, and present data if not reported in already included systematic reviews. 
This means that we did not intend to use data overlapping with systematic reviews 
included from the 2012 search. 
 

Results 

The literature search returned 2,566 unique references (+ another 707 in 2014), of 
which we read 38 in full text. Seven systematic reviews of high methodological qual-
ity met our inclusion criteria. Only one of the reviews specifically focused on school-
children. The other six systematic reviews considered interventions targeting differ-
ent settings and age groups, including kindergartens and schools. The systematic re-
views were published in 2004-2014, but only three had search date 2011 or later. A 
total of twenty primary studies relevant to our research questions were reported in 
four of the seven systematic reviews. These primary studies presented five main cat-
egories of infection control interventions in kindergartens and schools: hand hy-
giene (simple interventions), hygiene education (simple interventions), interven-
tions that include handwashing and hygiene education, interventions that include 



 10   Executive summary (English)   

hand disinfection and hygiene education, and interventions that combine hand hy-
giene and disinfection of surfaces. Outcomes reported were incidence of infections, 
primarily upper respiratory tract infections and flu-like illness, diarrhoea, children's 
absenteeism, and changes in hygiene behaviour (compliance).  
 
The best documentation exits for complex interventions, i.e. interventions that con-
sist of a combination of initiatives to reduce the spread of infections.  
The main findings are: 
x Complex interventions that combine handwashing and hygiene education 

directed towards children and staff in kindergarten and primary school, 
significantly lower the insidence of respiratory infecions and diarrhoea with 10-
50% compared to controls. Such interventions also improve hygiene behavior 
(compliance) among the children. The documentation is of moderate to low 
quality. 
 

x Complex interventions that combine hand disinfection, handwashing, and 
hygiene education reduce absenteeism due to infections with 30-50% in school 
children (age 5 to 12 years) compared to controls who receive education and 
practiced handwashing as usual or used a placebo hand rub. The documentation 
is of moderate to low quality. 

 
The documentation of simple interventions with alcohol-based hand rub or with 
hand washing in the school was methodologically too weak to allow for conclusions 
about the effects. This does not mean that such interventions are ineffective, but it 
means that the evidence base is too weak to conclude about possible effects. 

Discussion  

We did a systematic search for evidence and included seven systematic reviews of 
high methodological quality. Four of the seven systematic reviews reported results 
regarding the effects of infection control interventions.  
 
A limitation of overviews of systematic reviews is that the results are based on the 
information reported in included systematic reviews, and thus is dependent on the 
research question addressed in the systematic reviews. In this report, we are uncer-
tain whether all results relevant for our purposes have been reported in the reviews. 
In addition, only two of the included systematic reviews are up to date. 
 
Effects of infection control interventions on secondary disease (asthma), use of anti-
biotics, antibiotic resistance, and the utilisation of healthcare are missing in studies. 
There is also a lack of information about side effects and costs of interventions aim-
ed at reducing infectious disease, as well as outcomes measured on employees and 
parents. There is a lack of studies on the effectiveness of physical interventions such 
as facilities, including sanitary conditions, ventilation, person density, time spent 
outdoors/indoors, in kindergartens and schools.  
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Conclusion 

The best documentation exists for complex interventions, i.e. interventions that con-
sist of a combination of initiatives to reduce the spread of infections. The documen-
tation is of moderate to low quality. The results show that interventions that com-
bine handwashing and hygiene education for children and staff in kindergartens sig-
nificantly reduce the incidence of diarrhea and respiratory tract infections. The in-
tervention also improve hygiene behavior (compliance) among the children. When 
the intervention is directed towards first grade students (5 - 12 years), the absence 
rate due to influenza-like illness is significantly reduced.  
 
The objectives of the included systematic reviews were different from ours. Thus, we 
expect that the evidence base identified in the included systematic reviews do not 
present all existing information on the effects of infection control interventions in 
kindergartens and schools. We are currently conducting a systematic review on the 
effects of infection control interventions in kindergartens, and such an updated sys-
tematic review has the potential to bring further documentation on this topic. 

 


