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A B S T R A C T

Background

The World Health Organization’s (WHO’s) Health Promoting Schools (HPS) framework is an holistic, settings-based approach to
promoting health and educational attainment in school. The effectiveness of this approach has not been previously rigorously reviewed.

Objectives

To assess the effectiveness of the Health Promoting Schools (HPS) framework in improving the health and well-being of students and
their academic achievement.

Search methods

We searched the following electronic databases in January 2011 and again in March and April 2013: Cochrane Central Register of
Controlled Trials (CENTRAL), MEDLINE, EMBASE, PsycINFO, CINAHL, Campbell Library, ASSIA, BiblioMap, CAB Abstracts,
IBSS, Social Science Citation Index, Sociological Abstracts, TRoPHI, Global Health Database, SIGLE, Australian Education Index,
British Education Index, Education Resources Information Centre, Database of Education Research, Dissertation Express, Index to
Theses in Great Britain and Ireland, ClinicalTrials.gov, Current controlled trials, and WHO International Clinical Trials Registry
Platform. We also searched relevant websites, handsearched reference lists, and used citation tracking to identify other relevant articles.

Selection criteria

We included cluster-randomised controlled trials where randomisation took place at the level of school, district or other geographical
area. Participants were children and young people aged four to 18 years, attending schools or colleges. In this review, we define HPS
interventions as comprising the following three elements: input to the curriculum; changes to the school’s ethos or environment or
both; and engagement with families or communities, or both. We compared this intervention against schools that implemented either
no intervention or continued with their usual practice, or any programme that included just one or two of the above mentioned HPS
elements.
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Data collection and analysis

At least two review authors identified relevant trials, extracted data, and assessed risk of bias in the trials. We grouped different types
of interventions according to the health topic targeted or the approach used, or both. Where data permitted, we performed random-
effects meta-analyses to provide a summary of results across studies.

Main results

We included 67 eligible cluster trials, randomising 1443 schools or districts. This is made up of 1345 schools and 98 districts. The
studies tackled a range of health issues: physical activity (4), nutrition (12), physical activity and nutrition combined (18), bullying (7),
tobacco (5), alcohol (2), sexual health (2), violence (2), mental health (2), hand-washing (2), multiple risk behaviours (7), cycle-helmet
use (1), eating disorders (1), sun protection (1), and oral health (1). The quality of evidence overall was low to moderate as determined
by the GRADE approach. ’Risk of bias’ assessments identified methodological limitations, including heavy reliance on self-reported
data and high attrition rates for some studies. In addition, there was a lack of long-term follow-up data for most studies.

We found positive effects for some interventions for: body mass index (BMI), physical activity, physical fitness, fruit and vegetable intake,
tobacco use, and being bullied. Intervention effects were generally small but have the potential to produce public health benefits at the
population level. We found little evidence of effectiveness for standardised body mass index (zBMI) and no evidence of effectiveness for
fat intake, alcohol use, drug use, mental health, violence and bullying others; however, only a small number of studies focused on these
latter outcomes. It was not possible to meta-analyse data on other health outcomes due to lack of data. Few studies provided details on
adverse events or outcomes related to the interventions. In addition, few studies included any academic, attendance or school-related
outcomes. We therefore cannot draw any clear conclusions as to the effectiveness of this approach for improving academic achievement.

Authors’ conclusions

The results of this review provide evidence for the effectiveness of some interventions based on the HPS framework for improving
certain health outcomes but not others. More well-designed research is required to establish the effectiveness of this approach for other
health topics and academic achievement.

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

The WHO Health Promoting School framework for improving the health and well-being of students and their academic

achievement

Background

Health and education are strongly connected: healthy children achieve better results at school, which in turn are associated with
improved health later in life. This relationship between health and education forms the basis of the World Health Organization’s
(WHO’s) Health Promoting Schools (HPS) framework, an approach to promoting health in schools that addresses the whole school
environment. Although the HPS framework is used in many schools, we currently do not know if it is effective. This review aimed to
assess whether the HPS framework can improve students’ health and well-being and their performance at school.

Study characteristics

We searched 20 health, education, and social science databases, as well as trials registries and relevant websites, for cluster-randomised
controlled trials of school-based interventions aiming to improve the health of young people aged four to 18 years. We only included
trials of programmes that addressed all three points in the HPS framework: including health education in the curriculum; changing
the school’s social or physical environment, or both; and involving students’ families or the local community, or both.

Key results

We found 67 trials, comprising 1345 schools and 98 districts, that fulfilled our criteria. These focused on a wide range of health topics,
including physical activity, nutrition, substance use (tobacco, alcohol, and drugs), bullying, violence, mental health, sexual health,
hand-washing, cycle-helmet use, sun protection, eating disorders, and oral health. For each study, two review authors independently
extracted relevant data and assessed the risk of the study being biased. We grouped together studies according to the health topic(s)
they focused on.

We found that interventions using the HPS approach were able to reduce students’ body mass index (BMI), increase physical activity
and fitness levels, improve fruit and vegetable consumption, decrease cigarette use, and reduce reports of being bullied. However, we
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found little evidence of an effect on BMI when age and gender were taken into account (zBMI), and no evidence of effectiveness on
fat intake, alcohol and drug use, mental health, violence, and bullying others. We did not have enough data to draw conclusions about
the effectiveness of the HPS approach for sexual health, hand-washing, cycle-helmet use, eating disorders, sun protection, oral health
or academic outcomes. Few studies discussed whether the health promotion activities, or the collection of data relating to these, could
have caused any harm to the students involved.

Quality of the evidence

Overall, the quality of evidence was low to moderate. We identified some problems with the way studies were conducted, which may
have introduced bias, including many studies relying on students’ accounts of their own behaviours (rather than these being measured
objectively) and high numbers of students dropping out of studies. These problems, and the small number of studies included in our
analysis, limit our ability to draw clear conclusions about the effectiveness of the HPS framework in general.

Conclusions

Overall, we found some evidence to suggest the HPS approach can produce improvements in certain areas of health, but there are not
enough data to draw conclusions about its effectiveness for others. We need more studies to find out if this approach can improve other
aspects of health and how students perform at school.

B A C K G R O U N D

Promoting health in schools

The influence of childhood experiences on health status later in
life is well documented (Felitti 1998; Galobardes 2006; Kessler
2010; Poulton 2002; Wadsworth 1997; Wright 2001). There is
evidence to suggest that attitudes, beliefs, and behaviours learned
during these early years - for example, those relating to smoking,
physical activity, and food choices - show strong ‘tracking’ into
adulthood (Kelder 1994; Singh 2008; Whitaker 1997). Promoting
healthy habits during these early formative years is therefore of key
importance.
Recognition of this has led to an interest in using schools as a means
of promoting healthy behaviours in children and young people.
Children spend a large proportion of their time at school and thus
schools have the potential to be a powerful domain of influence
on children’s health. Additionally, there is a strong link between
children’s health status and their capacity to learn (Powney 2000;
Singh 2008). Creating positive and healthy school environments,
therefore, can have numerous benefits in improving health, well-
being, and academic achievement, and reducing inequities.
Promoting health has long been an important role of schools, but
traditionally activities have focused on health education, whereby
information about health topics is imparted to students via the
formal school curriculum, or on the development of specific skills
such as communication skills or refusal techniques (Lynagh 1997).
While a few programmes appear to have had some short-term
impact, there is little evidence to demonstrate that such approaches

can effect sustainable behavioural change in the long term (Brown
2009; Faggiano 2005; Foxcroft 2011; Waters 2011).

The WHO Health Promoting Schools
Framework

In recognition of the limited success of these interventions, a new
holistic approach to school health promotion was developed in the
late 1980s, influenced and underpinned by the values set out in the
World Health Organization’s Ottawa Charter (WHO 1986). This
charter marked a significant shift in WHO public health policy,
from a focus on individual behaviour to recognition of the wider
social, political, and environmental influences on health.
The application of these principles to the educational setting led to
the idea of the ‘Health Promoting School’ (HPS) whereby health
is promoted through the whole school environment and not just
through ‘health education’ in the curriculum. Thus, a Health Pro-
moting School aims to:

• Promote the adoption of lifestyles conducive to good health
• Provide an environment that supports and encourages

healthy lifestyles
• Enable students and staff to take action for a healthier

community and healthier living conditions (Health Education
Boards 1996).

No strict definition of a Health Promoting School exists and it has
been described in various ways in different documents (Denman
1999; IUHPE 2008; Lister-Sharp 1999; Lynagh 1997; Nutbeam
1992; Parsons 1996; St Leger 1998; WHO 1997; Young 1989).
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The International Union for Health Promotion and Education,
for example, provide a six-point definition of Health Promoting
Schools (school health policies; physical environment; social envi-
ronment; individual health skills and action competencies; com-
munity links; and health services) (IUHPE 2008). Elsewhere in
the literature a simpler, three-point definition is employed, which
subsumes the six points above (Denman 1999; Deschesnes 2003;
Lister-Sharp 1999; Marshall 2000; M koma 2004; Nutbeam
1992; Parsons 1996; Rogers 1998; Young 1989). Additionally,
whilst some interventions are explicitly labelled as adopting a HPS
approach, others do not use this name but nonetheless are implic-
itly based upon HPS principles. In the United States, for exam-
ple, this type of approach is commonly known as ’Comprehensive
School Health Education’.
For the purposes of this review, we use the broad, three-point
definition of the HPS model in our selection criteria to ensure the
review is inclusive of the somewhat varied and earlier approaches to
HPS. According to this model, Health Promoting Schools require
change in three areas of school life:
1. Formal health curriculum

Health education topics are given specific time allocation within
the formal school curriculum in order to help students develop

the knowledge, attitudes, and skills needed for healthy choices;
2. Ethos and environment of the school

Health and well-being of students and staff are promoted through
the ‘hidden’ or ‘informal’ curriculum, which encompasses the val-
ues and attitudes promoted within the school, and the physical
environment and setting of the school; and
3. Engagement with families or communities or both

Schools seek to engage with families, outside agencies, and the
wider community in recognition of the importance of these other
spheres of influence on children’s attitudes and behaviours.

How Health Promoting Schools might influence
health

We developed a logic model to capture the ways in which the
Health Promoting Schools framework might influence health and
educational outcomes (Figure 1). We identified important pol-
icy documents relevant to the intervention (HPS framework, Ot-
tawa Charter) to inform the logic model, outlining key inputs and
mechanisms of action, and providing examples of hypothesised
changes in health behaviours or outcomes or both. The review
authors refined and agreed the logic model.
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Figure 1. Logic model

The Health Promoting Schools framework is based on an eco-
holistic model, recognising the physical, social, mental, emotional,
and environmental dimensions of health and well-being (Parsons
1996). The three domains described above recognise different lev-
els of influence upon health - moving from the individual, to the
school environment, to the wider community context - and em-
phasise the need to act upon all three levels in order to successfully
influence health.
At the individual level, health education, through the formal cur-
riculum, remains an important part of the HPS approach. Recog-
nising that “to lead a healthy life is, to some degree, a matter of
making the right choices” (Young 1989), students need accurate
information about health issues in order to make informed choices.
Thus, health education can increase knowledge and help establish
positive attitudes and health behaviours. Developing the neces-
sary skills in order to be able to act upon such information is also
key; programmes may therefore emphasise communication skills,
refusal techniques, and ways to promote self confidence and self
efficacy. Ultimately improvements in knowledge, attitudes, and
skills can enhance psychosocial health and help establish new pos-
itive social norms within the student population regarding health

behaviours.
What children learn about health within the formal curriculum
must be endorsed and promoted within the wider school environ-
ment to have credibility. The ‘hidden’ or ‘informal’ curriculum
promoted within the school can help create a safe and support-
ive atmosphere that is conducive to healthy behaviours. Schools
might, for example, provide secure cycle racks to promote active
transport to school; implement a ‘no smoking’ policy; increase pro-
vision of healthy foods through the school catering service; develop
peer mentoring approaches to tackle bullying; or increase stu-
dent participation and engagement within schools through school
councils.
Finally, it is important to recognise that the school environment
is only one of the many domains of influence on children’s health.
Families and the wider community in which children live also have
an enormous impact on children’s health. It is necessary, therefore,
to engage with the community beyond the school. To achieve this,
schools should take into account the views and opinions of the
families and communities they serve, and encourage their support
and participation in health-promoting activities. Health messages
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promoted at school need to be reinforced within the family and
wider community settings if they are to have a significant impact
on physical and social exposures and children’s behaviours.

Why it is important to do this review

A systematic review conducted in 1999 examined the impact of
the HPS approach on a variety of student health outcomes (Lister-
Sharp 1999). However, the conclusions of this review were limited
by the small number of studies available and weaknesses in their
study designs. Results from these studies varied, but improvements
in dietary intake, measures of physical fitness, self esteem, and
rates of bullying were observed, and the authors concluded that
there was “limited but promising” data to suggest that the HPS
approach could have a positive impact on health (Lister-Sharp
1999).
In the years since the Lister-Sharp 1999 review was completed,
interest in the HPS framework has continued to grow, with this
approach being used in many countries in the absence of clear ev-
idence of its effectiveness or potential harm. Focusing on studies
with rigorous evaluation designs, we sought to re-assess the cur-
rent evidence of effectiveness of the Health Promoting Schools
framework in order to inform future policy and research recom-
mendations.

O B J E C T I V E S

To assess the effectiveness of the Health Promoting Schools (HPS)
framework in improving the health and well-being of students and
their academic achievement.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Cluster-randomised controlled trials (RCTs), where clusters were
at the level of school, district or other geographical area. As the HPS
framework is an holistic, whole-school approach, we excluded any
studies where clusters were at the classroom level. We also excluded
feasibility and pilot RCTs and any trials where only one school
was allocated to intervention and control groups.
Public health interventions are often highly complex and con-
text-dependent (Rychetnik 2002), and as such may require differ-
ent types of evaluative approaches. Many evaluations of the HPS
framework have not been conducted using RCT methodology
and offer important insights into both process and implementa-
tion. While we acknowledge the value of this body of evidence,
we focus this review on cluster-randomised trials as the most re-
liable form of evidence for evaluating the relative effects of inter-

ventions (Green 2011). For an overview of other evidence on the
HPS framework (including non-randomised study designs), see
IUHPE 2010, Stewart-Brown 2006 and Lister-Sharp 1999.

Types of participants

Children and young people aged four to 18 years attending schools
or colleges (including special schools). We excluded studies which
covered both pre-school and school-aged students.
We made a post hoc change to the types of participants focused on
in this review. We had originally intended to examine the impact
of the Health Promoting Schools framework on staff as well as
student health (Langford 2011). However, the definition of HPS
interventions (as described in the published literature, referenced
above) requires there to be curricular input as an essential criterion.
This therefore eliminated any studies that focus on staff health, as
they would not contain any curricular element. Consequently, this
review is focused exclusively on students’ health and well-being.

Types of interventions

Interventions (of any duration) based upon the HPS framework
that demonstrate active engagement of the school in health pro-
motion activities ineach of the following areas.

• School curriculum;
• Ethos or environment of the school or both;
• Engagement with families or communities or both.

We present more specific inclusion criteria for these three cate-
gories in Appendix 1. Interventions did not have to explicitly state
that they were based upon the HPS framework to be eligible for
inclusion. If they addressed the three domains of the intervention
we included them. It was not an eligibility requirement that stud-
ies reported academic outcomes.
Control schools were schools that implemented either no inter-
vention or continued with their usual practice, or schools that im-
plemented an alternative intervention that included only one or
two of the HPS criteria.

Types of outcome measures

The HPS framework is a highly complex, multi-dimensional inter-
vention, which presented particular methodological challenges for
this systematic review. The intervention seeks to improve ‘health’
in general, and does not restrict itself to specific health issues; the
focus of each intervention is determined by the schools and re-
searchers according to need. Thus, while individual studies may
focus on a specific health topic (for example, obesity or substance
misuse), the range of topics included in the review is very broad.
Consequently this review defined its primary outcome - health - to
reflect the broad focus of the HPS framework (improving health
in its widest sense) as well as educational outcomes.
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Primary outcomes

Health

For each health topic, we identified both positive and potentially
adverse outcomes (where reported). We categorised health out-
comes into the following topic areas:

• Obesity or overweight or body size: body mass index or
standardised body mass index (BMI or zBMI), height-for-age,
weight-for-age, and weight-for-height z-scores, skin-fold
thickness measures, waist circumference

• Physical activity or sedentary behaviours: accelerometry,
multi-stage fitness tests (for example, shuttle runs, step tests),
self-reported levels of physical activity or sedentary behaviours

• Nutrition: self-reported food intake (particularly focusing
on consumption of fruits and vegetables, water, high fat or sugar
foods), indicators of specific nutritional deficiencies (for
example, iron, iodine, and vitamin A deficiencies)

• Tobacco use: salivary cotinine, carbon monoxide levels, self-
reported use of cigarettes or other tobacco products

• Alcohol use: self-reported use of alcohol
• Other drug use: self-reported use of other drugs (legal or

illegal)
• Sexual health: incidence of sexually transmitted infections,

pregnancy or abortion, self-reported use of condoms or other
contraception, abstinence or delaying of sexual intercourse

• Mental health and emotional well-being: validated scales of
well-being or quality of life or both, incidence of self harm or
suicide, use of validated scales such as Rosenberg’s self esteem
scale, Beck Depression Inventory, Strengths and Difficulties
Questionnaire

• Violence: self-reported violence (for example, carried
weapon, got into a fight)

• Bullying: self-reported incidence of being bullied or
bullying others

• Infectious diseases: incidence of diseases such as diarrhoea,
cold or influenza, skin disease, worms, head lice; observation or
self report of hand-washing with soap after visiting toilet or
before handling food

• Safety and accident prevention: incidence of traffic accidents
or other accidents or injuries in school or at home; observation
or self report of cycle-helmet use

• Body image or eating disorders: student (or teacher or parent)
reports of disordered eating habits, body size acceptance, self
esteem

• Skin or sun safety: observation or self report of sunscreen,
behaviours to reduce exposure to the sun (for example, wearing
hat, seeking shade, covering up)

• Oral health: decayed, missing or filled teeth index; self-
reported dental hygiene behaviours such as regular tooth
brushing, dental check-ups; self-reported consumption of sugary
snacks or drinks

Within each health topic, we measured outcomes using:
a. Objective measures of health or health behaviours, for example,
validated methods or techniques such as BMI, accelerometry.
b. Subjective measures of health or health behaviours, for example,
observation or self reports of behaviour or subjective ratings of
health.
c. Measures of knowledge or attitudes or self efficacy (for example,
knowledge of causes or consequences of specific health issues; at-
titudes towards behaviours that are known risk or protective fac-
tors for health; perceptions of one’s ability to perform a certain
behaviour).
Where studies presented an outcome measured in more than one
way (for example, smoking in last seven days and smoking in last 30
days), we chose the category that indicated the highest frequency
of the (harmful) behaviour within each respective study, assuming
that this would be of the greatest public health importance.

Academic outcomes

Academic outcomes focused on: student-standardised academic
test scores, IQ tests or other validated scales; school academic per-
formance.

Secondary outcomes

Secondary outcomes focused on:
1. School attendance outcomes.
2. Non-academic school outcomes: for example, ratings of

school climate, attachment to school, satisfaction with school.
3. Process outcomes: fidelity, acceptability, reach, and intensity

of the intervention delivery.
4. Curriculum outcomes: evidence of health education topics

within the formal school curriculum.
5. School environment outcomes: evidence of changes to the

school’s social or physical environment or both. Examples might
include: implementing no-smoking policies, improving school
catering services, developing peer mentoring programmes to
tackle bullying, playground redesign.

6. Engagement with families or communities or both:
participation of parents or families in relevant school-based
activities; evidence of engagement with local community
organisations.

Timing of outcome assessment

The primary end point for outcome data extraction was immedi-
ately postintervention (or the closest time point to this, up to a
maximum of six months postintervention). We then categorised
follow-up data after the end of the intervention (if presented) as be-
ing either short- (12 months or less), medium- (12 to 24 months)
or long-term (24 months or more).
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Economic data

Where provided, we extracted data on the costs and cost effective-
ness of studies.

Search methods for identification of studies

Electronic searches

We searched the following databases in January 2011. We con-
ducted updated searches in 2013, beginning on 15 March 2013
and completed on 22 April 2013. We did not apply any date or
language restrictions to our searches. Studies were not excluded on
the basis of publication status. Abstracts, conference proceedings,
and other ’grey’ literature were included if they met the inclusion
criteria.

• Cochrane Central Register of Controlled Trials
(CENTRAL) 2013, Issue 3, part of The Cochrane Library.

• Ovid MEDLINE, 1950 to 15 March 2013.
• EMBASE,1980 to 2013 week 16.
• ASSIA - Applied Social Science Index and Abstracts, 1987

to 2011.
• Australian Education Index, 1979 to current.
• BEI - British Education Index, 1975 to current.
• BiblioMap - Database of Health Promotion Research (

eppi.ioe.ac.uk/cms/).
• CAB Abstracts, 1973 to 2013 week 11.
• Campbell Library of Systematic Reviews (

campbellcollaboration.org/lib/).
• CINAHL - Cumulative Index to Nursing and Allied Health

Literature, 1982 to current.
• Clinical Trials.gov (clinicaltrials.gov/).
• Current Controlled Trials (controlled-trials.com/mrct/)
• Database of Abstracts of Reviews of Effects 2013, Issue 1,

part of The Cochrane Library.
• Database of Education Research (eppi.ioe.ac.uk/cms/).
• Dissertation Express (dissexpress.umi.com/dxweb/

search.html).
• ERIC - Education Resources Information Centre, 1966 to

current.
• Global Health Database.
• IBSS - International Bibliography of Social Sciences, 1950

to current.
• International Clinical Trials Registry Platform (ICTRP) (

who.int/ictrp/en/).
• Index to Theses in Great Britain and Ireland.
• PsycINFO, 1806 to 2013 week 10.
• SIGLE - System for Information on Grey Literature in

Europe (now known as OpenGrey) (www.opengrey.eu/).
• Social Science Citation Index, 1956 to current.
• Sociological Abstracts, 1952 to current.

• TRoPHI - Trials Register of Promoting Health
Interventions (eppi.ioe.ac.uk/cms/).

The search strategies and search dates for these databases are shown
in Appendix 2.

Searching other resources

We handsearched the reference lists of relevant articles and used
citation tracking to identify and obtain relevant articles. In addi-
tion, we searched the following websites for relevant publications,
including grey literature:

• Australian Health Promoting Schools Association (
www.ahpsa.org.au).

• Barnardo’s (www.ahpsa.org.au).
• Center for Disease Control and Prevention (www.cdc.gov).
• Communities and Schools Promoting Health (

www.safehealthyschools.org).
• International Union for Health Promotion and Education (

www.iuhpe.org).
• International School Health Network (

www.internationalschoolhealth.org).
• National Centre for Social Research (www.natcen.ac.uk/).
• National Children’s Bureau (www.ncb.org.uk).
• National College for School Leadership (

www.nationalcollege.org.uk).
• National Foundation for Education Research (

www.nfer.ac.uk).
• National Healthy Schools Programme (

home.healthyschools.gov.uk).
• National Youth Agency (www.nya.org.uk).
• Schools for Health in Europe (www.schoolsforhealth.eu).
• School Health Education Unit (sheu.org.uk).
• UNAIDS (www.unaids.org/).
• UNFPA (www.unfpa.org).
• UNICEF (www.unfpa.org).
• World Bank (www.worldbank.org).
• World Health Organization (www.who.int).

Several of the databases and the majority of websites that we
searched in January 2011 yielded no or very few studies eligible for
inclusion. The few eligible studies identified via these databases
or websites were also identified through searches of MEDLINE,
EMBASE, and PsycINFO. We therefore chose to exclude the fol-
lowing from our updated search in 2013: Global Health Database,
Index to Theses in Great Britain and Ireland, Dissertation Ex-
press, SIGLE, Database of Educational Research, Bibliomap, and
all websites. In addition, we no longer had access to ASSIA and
therefore could not update our search of this database.

Data collection and analysis
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Selection of studies

The initial search strategy produced over 35,000 reports, after
removing duplicate records. A further 12,750 were retrieved in
March and April 2013 after deduplication. One review author
(RL) conducted an initial title screen to remove those which were
obviously not pertinent to the review. For quality assurance pur-
poses, a second review author (RC) double-screened a random
selection of 10% of these titles, yielding a kappa score of 0.88,
reflecting excellent agreement. Thereafter, two authors indepen-
dently screened all abstracts and full-texts to determine eligibility.
We resolved any disagreements regarding eligibility through dis-
cussion and, when necessary, in consultation with a third review
author (usually RC).

Data extraction and management

For each study, two review authors (RL, and shared between LG,
CB, SM, DM, and KK) independently completed data extraction
forms created for the purposes of this review.
We extracted data pertaining to: basic study details (participant
characteristics, study location, sample size, rates of attrition); study
design and duration; intervention characteristics (including health
focus, theoretical framework, content and activities, and details
of any intervention offered to the control group); process evalu-
ation of the intervention (including fidelity, acceptability, reach,
intensity, and context of intervention); outcome measures postin-
tervention and subsequent follow-up; and costs of intervention.
We used the PROGRESS PLUS check list to collect data relevant
for equity (Kavanagh 2008).

Assessment of risk of bias in included studies

We assessed risk of bias within each included study using the tool
outlined in the Cochrane Handbook for Systematic Reviews of In-
terventions (Higgins 2011a). For each study two review authors
(RL and DP) independently judged the likelihood of bias in the
following domains: selection (sequence generation and allocation
concealment), blinding (performance and detection bias), attri-
tion (incomplete outcome data), reporting (selective outcome re-
porting), and any other potential sources of bias. For each domain,
we rated studies as being at ‘high’, ‘low’ or ‘unclear’ risk of bias. We
resolved any disagreements on categorisation through discussion,
referring to a third review author when necessary (HJ).
Selection bias included an assessment of both adequate sequence
generation and allocation concealment. We assessed sequence gen-
eration to be at low risk of bias when studies clearly specified a
method for generating a truly random sequence. As all studies
included in this review were cluster-RCTs, we assessed studies as
being at low risk of bias for allocation concealment if allocation
was performed for all clusters at the start of the study.
The blinding domain covers both performance and detection bias.
It was rarely (if ever) possible to blind students or staff to the fact

that they were taking part in an intervention; we therefore assessed
studies as being at high risk of performance bias unless authors
explicitly stated that students were blind to group allocation. We
assessed studies as being at low risk of detection bias if they clearly
described the blinding of outcome assessors. If outcomes were
assessed by self report, we rated the studies as being at high risk of
bias where students were unlikely to have been adequately blinded.
In order to assess attrition bias we considered rates of attrition
both overall and between groups, and considered whether this was
likely to be related to intervention outcomes.
We assessed studies as being at low risk of reporting bias when
a published protocol or study design paper was available and all
prespecified outcomes were presented in the report. Where no
protocol was available, we assessed studies as being at unclear risk
of bias. If an outcome was specified in the study protocol but was
not reported in any subsequent outcome papers, we assessed the
study as being at high risk of bias.
We used the ‘other bias’ domain to note any additional concerns
relating to study quality that did not fit into any of the previous
five domains. For example, in this domain we included concerns
about recruitment bias, baseline imbalances between groups, or
selective reporting of subgroup analyses.
We assessed the overall quality of the body of evidence for each
outcome using the GRADE approach (Schünemann 2011). Us-
ing this method, randomised trial evidence can be downgraded
from high to moderate, low or very low quality on the basis of five
factors: limitations in design or implementation (often indicative
of high risk of bias); indirectness of evidence; unexplained hetero-
geneity; imprecision of results; or high probability of publication
bias.

Measures of treatment effect

For dichotomous (binary) data, we used odds ratios (ORs) with
95% confidence intervals (CIs) to summarise results within each
study. We summarised continuous outcomes using a mean dif-
ference (MD) with standard error. We extracted mean differences
(adjusted for baseline) from an analysis of covariance (ANCOVA)
model when these were presented. When ANCOVA results were
not available we instead extracted or calculated mean differences
based on final value measurements. We calculated a pooled stan-
dard deviation (SD) from intervention and control SDs at follow-
up.
Where studies used different scales to measure what we consid-
ered to represent the same underlying outcome, we first standard-
ised results to a uniform scale by calculating standardised mean
differences (SMDs). This involves dividing the estimated mean
difference by the standard deviation of outcome measurements.
Regardless of the method used to estimate the mean difference
(ANCOVA or final values), standardisation was always performed
using the standard deviation of outcome measurements at follow-
up. This was to avoid the problem of computed SMDs not being
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combinable across studies using different approaches to estimate
the mean difference.
Where some studies reported an outcome as dichotomous and
others provided a continuous measure, we converted results to the
most commonly reported scale, assuming the underlying continu-
ous measurement had an approximate logistic distribution, using
methods described in Borenstein 2009 (Chapter seven).
Where data were presented separately by gender or age group, we
combined these data using methods described in Borenstein 2009
(Chapter 23).

Unit of analysis issues

Interventions employing a ’whole school’ approach require ran-
domisation at the group (rather than individual) level. Where anal-
ysis took place at the school level (for example, school academic
performance) no special statistical analysis is required. However,
where studies reported results at the individual level, we deter-
mined whether or not the authors had accounted for the effect of
clustering using appropriate statistical techniques such as multi-
level modelling. Where this had not been done (or it was not clear
if it had been done), we attempted to contact the study authors
to ask for the intra-cluster correlation coefficient (ICC) and mean
cluster size. This information allowed us to make an adjustment
for clustering to their results before inclusion in the meta-analyses
(Higgins 2011b). If these data were not available, we examined the
ICCs in similar studies. To be conservative, we selected the largest
of these to adjust results prior to inclusion in the meta-analyses.
When performing a meta-analysis of SMDs from cluster-RCTs,
we had to decide whether to use the standard deviation of out-
come measurements within clusters or the overall (‘total’) standard
deviation across all individuals in a study (Grieve 2012; White
2005). The latter will be larger, since it also incorporates between-
cluster variability (specifically, Variance [total] = Variance [within
clusters] + Variance [between clusters], White 2005), although the
difference between the two measures is lessened if ICCs are small.
Since within-cluster standard deviations are rarely reported, we
used the total standard deviation.
It is useful to have estimates of ICCs for different outcomes within
different population groups to inform future research. Additional
Table 1 presents the ICCs that were either reported in the included
studies, or obtained via correspondence with study authors.

Dealing with missing data

In the event of missing or unclear data within published stud-
ies, we attempted to contact the study authors. Where multi-level
model data were presented but authors did not provide standard
errors or specific P values (and we were unable to obtain these
from authors), we used final value outcome measurements and
adjusted for clustering as described above (three cases). To calcu-
late standardised mean differences, we needed to divide the effect

estimate by the standard deviation of the sample. Where this was
not available, we imputed the standard deviation from baseline or
from another similar study (Higgins 2011b).

Assessment of heterogeneity

We assessed statistical heterogeneity among studies initially by vi-
sual inspection of forest plots. We performed Chi² tests to assess
evidence of variation in effect estimates beyond that expected by
chance. However, since this test has low power to detect hetero-
geneity when studies have small sample sizes or are few in number,
we calculated I², which is an estimate of the percentage of vari-
ation due to heterogeneity rather than sampling error or chance,
where a value greater than 50% indicates moderate to substan-
tial heterogeneity (Deeks 2011). For meta-analyses where I² was
greater than 50%, we performed subgroup analyses to explore this
heterogeneity.

Assessment of reporting biases

Where possible, we drew funnel plots to assess the presence of
possible publication bias or small study effects (Sterne 2011).

Data synthesis

Quantitative data

The HPS framework is a flexible intervention, which can be used
to target a wide range of health behaviours. We identified a num-
ber of different types of HPS interventions based broadly on the
health topic(s) that the studies sought to tackle. However, we also
differentiated between the different approaches that were taken to
tackling specific health issues. For example, we distinguished be-
tween studies that sought to tackle overweight or obesity by tar-
geting physical activity, those that targeted nutrition, and those
that targeted both physical activity and nutrition. Similarly, we
also identified what we have termed Multiple Risk Behaviour in-
terventions (Hurrelman 2006), which sought to target multiple
health outcomes with one intervention. We mapped the review
outcomes to which these intervention types contributed data in
Additional Table 2 and they are described in detail in Appendix 3.
Our meta-analyses present summaries of the results of these dif-
ferent intervention types in separate subgroups; we felt it was in-
appropriate to pool data overall, given the heterogeneity of ap-
proaches used to target different health outcomes. At times, sub-
groups may include only one study; we have, however, included
these data in the forest plots so that comparisons may be made ‘by
eye’ with the other intervention approaches taken.
As these complex interventions differed in terms of participants,
focus, implementation, and setting, we expected the true effect
of the interventions to vary between studies. We therefore per-
formed a random-effects meta-analysis for each outcome on all
studies reporting that outcome. As a sensitivity analysis, we also
calculated fixed-effect summary estimates. We compared the point
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estimates from fixed-effect meta-analysis to those from random-
effects meta-analysis as a check for the influence of small study
effects, as recommended in Higgins 2011b.
We present data not included in meta-analyses in Additional Table
3. We were unable to synthesise these data in the meta-analysis
for one or more of the following reasons: we considered outcome
data too different to be combined with other studies; the inter-
vention was compared against an alternative intervention rather
than standard practice or no intervention; or they were not one of
the main outcomes on which this review focused.
Qualitative data

Few qualitative data were reported for any of the included studies
outside of process evaluations. The exceptions to this were qualita-
tive data collected during formative development of interventions
for the studies conducted by Perry 2009 and Te Velde 2008. Given
the paucity of qualitative data, and the differing populations, con-
texts, and focus of the interventions, we were unable to synthesise
these data.

Subgroup analysis and investigation of heterogeneity

We conducted prespecified subgroup analyses concerning inter-
vention duration and participants’ age to explore heterogeneity be-
tween studies where I² was greater than 50%. We formally tested
for differences between subgroups using meta-regression. We clas-
sified studies as either of short (12 months or less) or long (greater
than 12 months) duration. We also broadly categorised studies
into those that target ‘younger’ students (12 years of age and under)
and those that target ‘older’ students (over 12 years of age). Where
overlap between these groupings occurred, we grouped studies ac-
cording to the predominant age group. For example, a study tar-

geting grades five to seven (10 to 13 years) would be categorised
in the ‘younger’ age group.

Sensitivity analysis

Where data permitted, we undertook sensitivity analyses to ex-
plore the robustness of our findings. We assessed the impact of
risk of bias in studies by restricting analyses to: (a) studies deemed
to be at low risk of selection bias (associated with sequence gener-
ation or allocation concealment); (b) studies deemed to be at low
risk of performance bias (associated with issues of blinding); and
(c) studies deemed to be at low risk of attrition bias (associated
with completeness of data). We performed additional sensitivity
analyses to examine the impact of methodological choices, includ-
ing: the use of standard deviations imputed from another study
where original standard deviations were not available; combining
accelerometry and self-reported physical activity levels; and the
choice of ‘fruit’ versus ‘vegetable’ intake where these data were pre-
sented separately.

R E S U L T S

Description of studies

Figure 2 shows how references identified through searches were
processed for this review. Our searches yielded 48,551 records after
removal of duplicates. Of these, 46,324 were excluded on title,
with a further 1097 excluded on abstract screening. We reviewed
1130 full-text articles for eligibility. Sixty-seven studies (from 293
reports) met the eligibility criteria for inclusion in the review.
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Figure 2. Study flow diagram
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Excluded studies

We identified 43 studies that initially appeared to be of relevance
to this review but that we subsequently excluded for a variety of
reasons, as documented in the Characteristics of excluded studies
table. These were studies that: were not randomised or were ran-
domised at classroom level; were pilot or feasibility studies; did
not fulfil the criteria for a HPS intervention; included the wrong
age-group; targeted specific ‘at risk’ groups; or involved only two
schools (one intervention, one control).

Ongoing studies

We found 11 ongoing studies that are potentially eligible for this
review. These are detailed in the Characteristics of ongoing studies.
Nine of these studies focus on physical activity or nutrition or
both. The remaining two studies are Multiple Risk Behaviour in-
terventions focusing on tobacco, alcohol, and drug use. In future
updates of this review, we will contact authors of these studies to
confirm eligibility and obtain data for inclusion in the review.

Included studies

Detailed information for each study can be found in the
Characteristics of included studies tables. Below, we describe key
elements of the 67 included studies. A summary of characteristics
of the studies, organised by intervention type, can be found in
the Study Design Table (Additional Table 4). This allows readers
to assess the similarities and differences between studies in each
intervention type. The outcomes to which each study contributes
are mapped in Additional Table 2.

Countries

Fifty-nine of the 67 included studies were set in high-income
countries, as determined by the World Bank’s economic classifica-
tion. Of these, 29 were conducted in North America (27 in USA,
two in Canada), 19 in Europe (four in Finland; three in the UK;
two each in Belgium, The Netherlands, and Norway; one each
in Switzerland, France, Germany, Spain, and Denmark; and one
multi-country study conducted in Norway, The Netherlands, and
Spain), and 11 in Australasia (10 in Australia and one in New
Zealand). Of the remaining eight studies, five were conducted in
upper-middle income countries (three in China and two in Mex-
ico), two in lower-middle income countries (India and Egypt),
and one in a low income country (Tanzania).

School types

Different countries have different schooling structures, which
makes direct groupings and comparisons difficult. We describe

the studies on the basis of the school ‘type’ indicated by authors.
Thirty-eight studies were conducted in primary or elementary
schools (20 in primary schools and 18 in elementary schools; usu-
ally five to 11 year-olds). Ten studies were conducted in middle
schools (usually 11 to 14 year-olds). One study from China was
conducted in a junior high school (students in this study were 12
to 13 years of age). Seven studies were conducted in secondary
schools (usually 11 to 16 year-olds), and a further four were con-
ducted in high schools (usually 14 to 18 year-olds). A number
of studies were conducted in more than one type of school: four
studies were conducted in both elementary and middle or lower-
secondary schools; one study was conducted in middle and junior
high schools; and one study was conducted in primary and sec-
ondary schools. A further study from Tanzania was conducted in
primary schools but, as explained below, this study only included
students aged 14 years and over.

Participants

All interventions took place in co-education schools. Thus, the
proportion of girls to boys was roughly 50% in all studies. Par-
ticipants’ ages ranged from five to 15 years (grades one to nine).
Thirty-eight studies focused on predominantly younger children
(12 years of age and under), while 27 studies focused on older chil-
dren (over 12 years of age). Two studies looked at both younger
and older students and presented data for these separately. The
majority of studies focusing on older students targeted those in
grades six to eight; only four studies were conducted with students
in grade nine (14 to 15 years of age).
The ethnic background of participants varied across trials. Stud-
ies conducted in the USA were the most ethnically diverse, in-
cluding African American, Hispanic or Latino, Native American,
Asian, and white participants. Some studies focused specifically
on schools with a high proportion of a particular ethnic group.
For example, the Pathways trial specifically targeted Native Amer-
ican students (Caballero 2003), while to be eligible for inclusion
in the Aban Aya trial, (Flay 2004), schools had to have a student
intake of more than 80% African American. In the studies from
Europe, Australia, and New Zealand, the majority of studies did
not specifically report participant ethnicity. Where it was reported,
participants were predominantly white. No details of ethnicity
were given for the trials conducted in China (Bowen 2007; Tai
2009; Wen 2010) , Egypt (Talaat 2011), India (Perry 2009) or
Mexico (Colín-Ramírez 2010; Levy 2012). The study conducted
inTanzania (Ross 2007) provides the proportion of participants
from the Sukuma tribe, as well as participants’ religion.
About half of the studies did not report any measures of partic-
ipants’ socioeconomic status. Within the American studies that
did report these data, over half targeted low-income populations
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(usually indicated by percentage of students eligible for free school
meals). In the remaining studies, the reported socioeconomic data
appeared to broadly reflect the make-up of the general population,
with no specific emphasis on poorer populations.

Intervention duration

Twenty-five of the studies reported on interventions that ran for
less than one year (the shortest being eight weeks). The remaining
studies included 41 with interventions that ran for more than one
year (the longest being six years), and one study (Stevens 2000)
where it was not possible to determine the length of the study.
Broadly speaking, shorter interventions (12 months or less) were
more likely to target physical activity or nutrition outcomes or
both, while studies that focused on outcomes such as substance
use, violence, sexual health or mental health tended to be of longer
duration.

Postintervention follow-up

Few studies examined the long-term impact on outcomes once
the intervention had finished. In 55 studies, the final data col-
lection point was conducted immediately postintervention. Only
12 studies included any longer-term data collection points after
the intervention had finished. Five studies provided short-term
follow-up (up to 12 months postintervention: Beets 2009; Cross
2012; Fekkes 2006; McVey 2004; Reynolds 2000), three provided
medium-term follow-up data (between 12 and 24 months: Crespo
2012; Sawyer 2010; Simon 2006), and four provided long-term
follow-up data (24 months and over: Eddy 2003; Luepker 1998;
Ross 2007; Wolfe 2009).

Theoretical framework

Only 15 of the 67 studies were explicitly labelled as using the
Health Promoting Schools framework to inform their interven-
tion. Of these, 10 studies were from Australia (Bond 2004; Cross
2011; Cross 2012; Eather 2013; Hall 2004; Hamilton 2005;
Radcliffe 2005; Sawyer 2010; Schofield 2003; Wen 2008), two
from the UK (Anderson 2005; Sahota 2001), and one each from
Canada (McVey 2004), New Zealand (Rush 2012), and China
(Tai 2009).
All but 10 of the included studies stated that their intervention
was informed by a named theory. A total of 22 different theoreti-
cal models were identified, although many studies were informed
by more than one theoretical model. The most commonly cited
theory was the social cognitive theory (20 studies), followed by eco-
logical or socioecological models (11 studies), social learning theory
(eight studies), and the theory of triadic influence (five studies).

Intervention focus

Half of the studies (34) focused on physical activity or nutrition or
both, with the aim of decreasing overweight, obesity or associated
risks for cardiovascular disease and Type II Diabetes. Of these 34
studies, four focused on physical activity, 12 focused on nutrition,
and the remaining 18 studies targeted both of these areas.
Seven studies focused on bullying, five studies focused specifically
on tobacco use, and we identified two studies for each of the fol-
lowing individual outcomes: alcohol use, sexual health, violence,
mental health or emotional well-being, and hand-hygiene. Seven
studies evaluated Multiple Risk Behaviour interventions that fo-
cused on a number of health behaviours in one programme. Dif-
ferent groups of topics were targeted in each intervention but in-
cluded: alcohol, tobacco, drug use, sexual health, violence, and bul-
lying. In addition, there were four studies that focused on ‘unique’
health topics. We identified only one study for each of the follow-
ing health topics: accident prevention (cycle-helmet use), eating
disorders, sun protection, and oral health. The different interven-
tion types and the outcomes on which they report are mapped in
Additional Table 2.

Academic, attendance and school-related outcomes

Few studies attempted to measure any form of academic atten-
dance or school-related outcomes. Just two studies presented any
type of academic-related outcomes (including student test scores,
suspensions, and retentions in grade: Beets 2009; Li 2011) and
only three presented any attendance data (Beets 2009; Bowen
2007; Talaat 2011). A further seven studies presented other school-
related outcomes: low school attachment (Bond 2004), school
satisfaction (Fekkes 2006), school climate (McVey 2004; Sawyer
2010; Simons-Morton 2005), well-being at school (Kärnä 2011),
and self perception of scholastic competence (Sahota 2001).

Process data

Some form of process data were presented in 54 of the 67 studies
included in this review, although not all of these studies explicitly
stated that they carried out a specific process evaluation of the
intervention delivery. Thirteen studies did not provide any process
data (Anderson 2005; Arbeit 1992; Colín-Ramírez 2010; Kärnä
2011; Kärnä 2013; Llargues 2011; Perry 2003; Rush 2012; Levy
2012; Stevens 2000; Tai 2009; Trevino 2005; Wolfe 2009). Of the
54 studies presenting process data, the majority used quantitative
methods only (41 studies), nine studies used both qualitative and
quantitative methods, one study presented qualitative data only
(in-depth interviews, Wen 2008), and in three studies it was not
possible to determine the methods used to collect the data (Hall
2004; McVey 2004; Sallis 2003).
In total, 48 studies provided data on how the intervention was
implemented in schools (fidelity or intensity). This included doc-
umentation of the number of activities provided (for example,
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number of classroom sessions, newsletters sent out), assessment
of how much of the intended intervention was implemented, rea-
sons why full implementation was not achieved, and assessment
of the quality of implementation (for example, lesson quality). In
addition, 27 studies provided some data on the acceptability of
the intervention to students, staff, and sometimes families. Very
little information was provided across studies about the context
in which interventions were implemented or discussion of causal
pathways linking interventions with outcomes.

Economic data

Eight studies provided some indication of the costs involved in
implementing their interventions, but only two studies (Basen-
Engquist 2001; Brandstetter 2012) provided comprehensive cost-
effectiveness analyses. Because these eight interventions varied in
terms of outcomes, settings, and duration, it is not possible to
draw any conclusions on the costs or cost effectiveness of these
interventions. Details of the costs are summarised in Additional
Table 5.

Equity

We sought to identify studies which reported on characteristics
known to be important from an equity perspective. The most
commonly reported characteristics at baseline were participants’
gender (52 studies) and age (40 studies). About half of the studies
(34 studies) also reported some indicator of socioeconomic sta-
tus, for example: household income; eligibility for free or reduced-
price school meals; parental occupation or education levels; or area
indices of deprivation. An indication of participants’ ethnicity was
provided in 36 studies. Sixteen studies presented data on partici-
pants’ household structure, usually expressed as the proportion of
students living in two-parent households.
When analysing data on outcomes, 21 studies reported the effect
of their intervention by gender, 10 reported effects by age or grade,
six reported effects by ethnicity, and two studies reported effects
by level of parental education.

Adverse events and outcomes

The majority of studies (57 studies) did not report any details on
whether they had recorded any adverse events or outcomes as a
result of the intervention. Of those studies that did record these
data, seven studies reported no adverse events (Caballero 2003;
Eather 2013; Eddy 2003; Foster 2008; Hamilton 2005; Tai 2009;
Wolfe 2009), while three reported adverse events described below.
Foster 2010 and Grydeland 2013 reported adverse events related
to data collection methods only and not to the intervention itself.
The HEALTHY study (Foster 2010) reported that 2.4% of stu-
dents experienced an adverse event at baseline and 1.7% of stu-
dents at follow-up; the most common event was dizziness during

blood tests. The HEIA trial (Grydeland 2013) reported that ap-
proximately 2% of students had experienced an adverse event dur-
ing health screening, again most commonly reported as dizziness.
The MEMA Kwa Vijana (Ross 2007) sexual health intervention
implemented in Tanzania reported more serious adverse outcomes
potentially associated with the trial, for a small minority of partic-
ipants. These included reports of pregnant school girls being pun-
ished and expelled from school; rumours within the community
that the curriculum materials were promoting immoral behaviour;
and reports of sexual relationships and abuse between male teach-
ers and students (although some of these instances preceded the
trial).

Interpretation and implementation of the HPS

framework

We aimed to describe how the HPS framework had been in-
terpreted and implemented by documenting changes within the
three HPS domains (curriculum, ethos or environment or both,
and family or community or both). The majority of studies pro-
vided a brief description of the intervention and rarely gave details
on exactly how the intervention had been implemented within
the schools. We provide details on the intervention components
(as described by study authors) for each individual study in the
Characteristics of included studies tables. The following provides
a brief summary of the types of activities undertaken within the
three HPS domains, although obviously the specific content and
activities of interventions varied according to the health topic(s)
targeted. A more comprehensive description of these activities by
intervention type is provided in Appendix 3.

Input into the curriculum

Intervention curricula focused primarily on providing information
about particular health topics (for example, importance of physical
activity or the health consequences of substance use), practising
skills (for example, problem-solving, refusal techniques, resisting
peer pressure or general social or behaviour skills), and increasing
students’ self confidence and self efficacy.

Changes to ethos or environment or both

A common method used in a number of different types of inter-
ventions was to set up a school working group or committee, often
composed of staff, students, and parents or community members
or both. The aim of these committees was usually to assess current
school practices, to develop or revise relevant health policies, and
to implement a school-wide plan to improve health outcomes. So-
cial marketing campaigns were another commonly-used method
by which schools promoted health messages beyond the classroom
in the wider school environment. These included posters, infor-
mation displays, public service announcements, school assemblies,
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‘health weeks’, competitions, and theatre productions. Staff train-
ing sessions were often implemented and some interventions used
peer-led activism or support groups. Interventions targeting phys-
ical activity or nutrition or both often made direct changes to
the variety and quality of food served in school canteens, as well
as making changes to the structure of the school day to provide
greater opportunities for physical activity throughout the day (for
example, during lessons, before or after school or during break
times). In some studies, changes to the physical environment of
the school were implemented, for example: increased provision
of soap to facilitate hand-washing, provision of games equipment
to encourage physical activity, or changes to school boundaries to
increase access to shaded areas.

Engagement with families or communities or both

Activity within this domain appeared to be the least intensive of
the three HPS areas. The majority of studies only attempted to en-
gage with families (rather than the community), most commonly
by sending out newsletters to parents. Other activities included:

family homework assignments, parent information evenings or
training workshops, family events, or inviting parents to become
members of the school health committee. The aim of this work
was to provide parents with information about the curricular con-
tent of the intervention and to provide advice on how to support
these messages within the home environment.
Fewer studies actively sought to engage with the local commu-
nity. Examples of activities in this area include: inviting members
from local organisations to join the school health committee or
to give guest lectures to students; asking local policy makers to
assess the ‘walkability’ of the local area or provide low-cost access
to sports facilities; improving local parks; asking local restaurants
to provide healthy children’s menus; reminding local shops not to
sell cigarettes to students; displaying intervention posters in local
community settings; and conducting field trips to relevant organ-
isations or institutions.

Risk of bias in included studies

We summarise the risks of bias across all domains for all studies
included in the review in Figure 3.

Figure 3. Risk of bias graph: review authors’ judgements about each risk of bias item presented as

percentages across all included studies.

Allocation

Overall, only 15 studies were assessed as being at low risk of bias
for sequence generation. All remaining studies were assessed as
being at unclear risk because authors simply stated that clusters
had been ‘randomised’ without providing any further details on
how this had been done.
We deemed 60 studies to be at low risk of bias for allocation con-

cealment because allocation was performed for all clusters at the
start of the study. In four studies, not enough detail was provided
to assess how clusters had been allocated. We rated three studies at
high risk of bias (Bowen 2007; Wen 2008; Wolfe 2009) because
it was potentially possible to predict in advance to which group a
school would be allocated.
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Blinding

Because of the nature of these interventions, we deemed the ma-
jority of studies to be at high risk of bias because it was unlikely
that participants could be adequately blinded to the fact they were
taking part in an intervention. Three studies explicitly reported
that students were blind to group allocation. Of these, one study
stated that there was no evidence that students were aware of their
group allocation and was rated at low risk of performance bias
(Trevino 2004). We rated the remaining two studies as ‘unclear’
because it was not possible to determine how successful this blind-
ing process was (Wen 2010; Wolfe 2009).
The fact that participants were unable to be adequately blinded
had an impact on our assessment of blinding of outcome assessors.
The majority of outcomes presented in studies were subjective,
self-reported measures; thus the outcome assessors (usually the
participants themselves) were not blind. While alternatives to self
reports may not be available or feasible for some health outcomes,
the reliance on self reports in such studies does cause concern over
the reliability of the data collected, especially when students know
they are taking part in an intervention study. Although studies
may have promised confidentiality to participants, because most
data collection took place in school, it is possible that concerns
over teachers or parents or both accessing student data may have
increased reporting bias.
For the 25 studies that included some objective measures of health
outcomes (for example, body mass index or standardised body
mass index (BMI or zBMI), physical fitness tests), we assessed
whether or not the outcome assessors were blind to group allo-
cation. Eight studies reported that outcome assessors had been
adequately blinded and thus were rated as being at low risk of
bias (Caballero 2003; Crespo 2012; Eather 2013; Foster 2010;
Kriemler 2010; Rush 2012; Tai 2009; Trevino 2004). Thirteen
studies failed to provide any details on blinding of outcome asses-
sors and were classified as being at unclear risk of bias. Four studies
were assessed as being at high risk of bias because outcome asses-
sors were not blind to group allocation (Foster 2008; Grydeland
2013; Sallis 2003; Simon 2006).

Incomplete outcome data

We assessed 18 studies as being at low risk of attrition bias. These
studies had low overall levels of attrition, with missing data rela-
tively balanced between study groups and judged unlikely to be
related to study outcomes. For a further 15 studies it was not pos-
sible to determine the likelihood of attrition bias, due to a lack
of clear information in study reports. We assessed 34 studies as
being at high risk of bias due to the following reasons: high overall
levels of attrition; significant differential attrition between study
groups; loss of clusters; and significant differences between those
who dropped out and those who completed the trial, which may
have been related to outcomes measures.

Selective reporting

For the majority of studies (46) the risk of reporting bias was un-
clear; no protocol was available and therefore it was not possible to
assess whether authors reported all relevant outcomes as intended.
We assessed six studies as being at low risk of bias; a protocol (or
study design paper) was available and all outcomes were reported
(Caballero 2003; Eather 2013; Grydeland 2013; Luepker 1998;
Ross 2007; Simon 2006). Fifteen studies were deemed to be at
high risk of bias (Bond 2004; Colín-Ramírez 2010; Cross 2012;
Evans 2013; Foster 2010; Hoffman 2010; Jansen 2011; Kriemler
2010; Olson 2007; Rush 2012; Schofield 2003; Stevens 2000; Te
Velde 2008; Trevino 2005; Williamson 2012). In these studies,
either a protocol was available but not all outcomes had been re-
ported, or a protocol was not available but there was reason to
suspect that selective reporting had occurred (see Characteristics
of included studies for more details).

Other potential sources of bias

We assessed 35 studies as being at low risk of other sources
of bias. A further three studies provided insufficient data to be
able to adequately assess their risk of other sources of bias. We
rated 29 studies as being at high risk of bias (Anderson 2005;
Arbeit 1992; Bond 2004; Bowen 2007; Brandstetter 2012; Cross
2012; De Vries (Denmark) 2003; Grydeland 2013; Hamilton
2005; Hoffman 2010; Hoppu 2010; Jansen 2011; Kriemler 2010;
McVey 2004; Orpinas 2000; Perry 1996; Radcliffe 2005; Rush
2012; Sahota 2001; Sallis 2003; Sawyer 2010; Schofield 2003;
Levy 2012; Stevens 2000; Te Velde 2008; Trevino 2004; Wen
2010; Williamson 2012; Wolfe 2009). Reasons for this assessment
largely related to the external validity of the trials, such as low par-
ticipation rates or important baseline imbalances or both between
groups.

Missing data

We contacted authors from 29 studies to obtain missing data; 16
studies provided some or all of the data we required; data were
not available for four studies; and we received no response from a
further nine studies.

Assessment of quality of evidence

GRADE assessments for the quality of evidence for each outcome
are summarised in Additional Table 6. In most cases, we assessed
the quality of evidence to be low to moderate. While all included
studies were cluster-RCTs, evidence from these was often down-
graded on the basis of risk of bias assessment (particularly con-
cerning blinding and attrition) and unexplained heterogeneity.

17The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Effects of interventions

Obesity or overweight or body size outcomes

Nineteen studies reported obesity or overweight or body size out-
comes, of which 13 were included in the meta-analysis for BMI
and nine for the meta-analysis of zBMI. No study focused on un-
der-nutrition or growth faltering. Other outcomes related to obe-
sity or overweight or body size that were not synthesised in a meta-
analysis are presented in section 1 of Additional Table 3. These
include measures of percentage body fat, skin fold thickness, waist
circumference, and waist-to-hip ratio.
Of the 19 studies, 15 focused on both physical activity and nu-
trition (Brandstetter 2012; Caballero 2003; Crespo 2012; Foster
2010; Grydeland 2013; Haerens 2006; Jansen 2011; Levy 2012;
Llargues 2011; Luepker 1998; Rush 2012; Sahota 2001; Sallis
2003; Trevino 2004; Williamson 2012), three focused on physical
activity alone (Eather 2013; Kriemler 2010; Simon 2006), and one
focused on nutrition (Foster 2008). Only two studies were specifi-
cally informed by the HPS framework (Rush 2012; Sahota 2001).
Eight studies were conducted in the USA, eight in Europe (one
each in UK, Belgium, Switzerland, France, Norway, Germany,
Spain, and The Netherlands) and one study each was conducted
in Australia, New Zealand, and Mexico. Thirteen studies focused
on younger-aged children (12 years of age and under). One study
focused on grades three to eight (eight to 14 years of age), while
the remaining five studies targeted older children (grades six to
eight). Seven were implemented for less than one year (ranging
from eight weeks to 11 months). One study ran for 20 months,
seven studies ran for two to two and a half years, three studies ran
for three years, and one study ran for four years.

Measures

Ten studies presented data on students’ BMI, six studies presented
sex- and age-adjusted zBMI scores, and two studies presented both
BMI and zBMI. (Sallis 2003 calculated BMI based on student-
reported height and weight data). As zBMI is the preferred mea-
sure, because it allows for more meaningful comparisons of BMI
levels between children of different ages, we present meta-analyses
for BMI and zBMI separately. Where studies presented both BMI
and zBMI we have included both these data in the separate meta-
analyses.

Effectiveness

Analysis 1.1 and Analysis 1.2 present the results for the meta-
analyses for BMI and zBMI by intervention type. There is evi-
dence that physical activity interventions were able to reduce BMI
in students. These studies showed an average reduction in BMI of
0.38 kg/m² (95% confidence interval (CI) 0.73 to 0.03; 3 trials,
1430 participants) relative to control schools. Although there was

a large amount of heterogeneity (I² = 86%), all three studies gave
evidence in favour of the intervention. Nine studies targeted phys-
ical activity + nutrition and showed an average reduction in BMI
of 0.11 kg/m² in intervention schools relative to controls, but with
a wide confidence interval that crossed the null value (95% CI -
0.24 to 0.02; 9 trials, 13,628 participants). The single nutrition
intervention (Foster 2008), which measured BMI as an outcome,
did not show any impact (mean difference (MD) -0.04, 95% CI
-0.28 to 0.20; 843 participants).
When zBMI was used (which accounts for age and gender), only
the single physical activity intervention (Eather 2013) showed a
significant effect (MD -0.47, 95% CI -0.69 to -0.25; 196 partic-
ipants). There was no evidence of effect for the nutrition only or
the physical activity + nutrition interventions.

Follow-up data

Only two studies presented any follow-up data on overweight
or obesity-related outcomes (Crespo 2012; Simon 2006). These
results are presented in section 1 of Additional Table 3.

Physical activity or sedentary behaviours

Eighteen studies reported outcomes related to physical activity
or sedentary behaviours or both, of which nine contributed data
to the meta-analysis for physical activity, and five to the meta-
analysis for physical fitness. Three studies presented other physical
activity data that could not be combined in the meta-analysis
(Colín-Ramírez 2010; Crespo 2012; Wen 2008); results for these
outcomes are described in section 2 of Table 3.
Four of these 18 studies focused only on promoting physi-
cal activity (Eather 2013; Kriemler 2010; Simon 2006; Wen
2008), 13 studies focused on both physical activity and nutri-
tion (Arbeit 1992; Caballero 2003; Colín-Ramírez 2010; Crespo
2012; Grydeland 2013; Haerens 2006; Jansen 2011; Llargues
2011; Sahota 2001; Sallis 2003; Trevino 2004; Trevino 2005;
Williamson 2012), and one study focused on nutrition only, de-
spite presenting outcome data for physical activity (Foster 2008).
Three studies were specifically informed by the HPS framework
(Eather 2013; Sahota 2001; Wen 2008). Eight studies were con-
ducted in the USA, seven in Europe (Belgium, France, Switzer-
land, The Netherlands, United Kingdom, Norway, and Spain),
two in Australia, and one in Mexico. Fourteen studies focused on
younger-aged children (12 years of age and under). One study
focused on Grades three to eight (eight to 14 years of age), while
three studies targeted older students (over 12 years of age). Seven
studies reported on interventions that were implemented for up
to one year (ranging from eight weeks to 12 months). One study
ran for just under two years, seven studies ran for two to two and
a half years, one study ran for three years, and one study ran for
four years.
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Measures

Physical fitness was measured in three studies using 20 metre shut-
tle runs (Eather 2013; Jansen 2011; Kriemler 2010) and in two
studies using a modified version of the Harvard step test (Trevino
2004; Trevino 2005). For assessments of physical activity, four
studies used student self reports (Haerens 2006; Sahota 2001;
Simon 2006; Williamson 2012), one used observations (Sallis
2003), and four studies objectively measured physical activity
using accelerometry (Caballero 2003; Grydeland 2013; Haerens
2006; Kriemler 2010). Two studies provided self-reported data
for all children with a subset of participants also providing ac-
celerometry data (Caballero 2003; Haerens 2006). In this case,
we chose to include the more objective measure of accelerome-
try in the meta-analysis. Because physical activity and physical fit-
ness outcomes were reported on different measurement scales, we
converted results to standardised mean differences (SMDs) before
pooling across studies.

Effectiveness

Analysis 2.1 and Analysis 2.2 present the results for the meta-
analyses for physical activity and physical fitness by intervention
type. On average, across six studies, there was evidence that phys-
ical activity + nutrition interventions produced a small increase in
physical activity in intervention students relative to control schools
(SMD 0.14, 95% CI 0.03 to 0.26; 6 trials, 6190 participants) but
there was a large amount of heterogeneity (I² = 66%). When anal-
ysis was restricted to just those studies using accelerometry data,
heterogeneity was reduced (to I² = 0%) and the size of the effect in-
creased slightly (SMD 0.18, 95% CI 0.10 to 0.26) (see Additional
Table 7). The two physical activity interventions showed inconsis-
tent results with one (using self reports) favouring the interven-
tion (Simon 2006) and the other (using accelerometry) showing
no effect (Kriemler 2010) (I² = 93%). There was no evidence of
an effect for the single nutrition only intervention (Foster 2008).
For physical fitness, there was evidence that physical activity +
nutrition interventions were effective at increasing fitness levels in
students (SMD 0.12, 95% CI 0.04 to 0.20; 3 trials, 4230 par-
ticipants). Heterogeneity was large (I² = 82%) but the estimated
effect in all three studies was in the direction of a benefit of the
intervention. In addition, the two physical activity only interven-
tions both showed a positive effect, but in one study the estimated
effect was marginal (Kriemler 2010), while in the other (Eather
2013) it was moderate. Therefore, the resulting summary effect
from a random-effects meta-analysis was positive, but with a wide
confidence interval that crossed the null value (SMD 0.35. 95%
CI -0.20 to 0.90, I² = 95%; 2 trials, 694 participants).

Follow-up data

Only Simon 2006 presented any follow-up data (two years postin-
tervention); these results are presented in section 2 of Additional
Table 3.

Nutrition

Twenty-three studies reported on nutrition or diet-related out-
comes, of which 17 contributed data to the meta-analysis for fat
intake and 13 to the meta-analysis for fruit and vegetable intake.
Of these, 12 focused on nutrition alone (Anderson 2005; Bere
2006; Evans 2013; Foster 2008; Hoffman 2010; Hoppu 2010;
Lytle 2004; Nicklas 1998; Perry 1998; Radcliffe 2005; Reynolds
2000; Te Velde 2008) and 11 focused on physical activity and
nutrition (Caballero 2003; Colín-Ramírez 2010; Crespo 2012;
Foster 2010; Haerens 2006; Luepker 1998; Sahota 2001; Sallis
2003; Levy 2012; Trevino 2004; Williamson 2012). Two stud-
ies were specifically informed by the HPS framework (Anderson
2005; Sahota 2001). Thirteen were conducted in the USA, seven
in Europe (three in the United Kingdom, one each in Norway,
Finland, Belgium, and one multi-country study), one in Australia,
and two in Mexico. Sixteen studies focused on younger-aged chil-
dren (12 years of age and under) while seven studies targeted older
students in grades six to nine (over 12 years of age). Eleven studies
were implemented for less than one year, six studies were imple-
mented for two years, two studies were implemented for two and
a half years, and four studies were implemented for three years.

Measures

Nutrition intake was most commonly measured through student-
reported 24-hour recalls. Hoppu 2010 used a 48-hour recall pe-
riod and Anderson 2005 used a three-day food diary to assess food
intake. Foster 2008, Haerens 2006, Levy 2012, and Sallis 2003
used food frequency questionnaires to assess nutritional intake.
Williamson 2012 used digital photography to measure food se-
lection and intake. Because outcomes were reported on different
measurement scales, we converted results to SMDs before pooling
across studies.
Three studies presented consumption of fruit and vegetables as two
separate outcomes (Foster 2010; Hoppu 2010; Sahota 2001). In
this case we used data for ‘fruit consumption’ in the meta-analysis.
A sensitivity analysis confirmed that using ‘vegetable consumption’
instead made no difference to our conclusions (Additional Table
7).
Other outcomes related to nutrition that were not synthesised
in a meta-analysis are presented in section 3 of Additional Table
3. These outcomes include measures of children’s consumption
of sugary drinks or foods or breakfast intake. The intervention
reported by Hoffman 2010 provided outcome data on intake of
fruits and vegetables; however, because it was compared against an
alternative intervention rather than standard practice, we did not
include it in the meta-analyses.
Analysis 3.1 and Analysis 3.2 present the results for the meta-anal-
yses for fat intake, and fruit and vegetable intake by intervention
type. These analyses demonstrate that there was a large degree of
heterogeneity in these outcomes across studies. On average across
seven studies assessing the impact of nutrition only interventions
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on reducing self-reported fat intake, the effect was in the direction
of a slight benefit of the interventions (SMD -0.08) but the 95%
CI was also consistent with the null hypothesis of no effect (-0.21
to 0.05; 7 trials, 4216 participants). These nutrition only inter-
ventions, however, were effective on average at increasing reported
fruit and vegetable intake among students (SMD 0.15, 95% CI
0.02 to 0.29, I² = 83%; 9 trials, 6210 participants). No overall
effect was seen for physical activity + nutrition interventions on
either fat intake or fruit and vegetable intake, although there was
a very large degree of heterogeneity (I² = 95% and 79%, respec-
tively), with some individual studies showing statistically signifi-
cant effects in opposite directions.

Long-term follow-up

One study (Reynolds 2000) presented long-term follow-up data
(12-months postintervention); these results are presented in sec-
tion 3 of Additional Table 3.

Tobacco

Fourteen studies provided data on tobacco use, of which 10 con-
tributed data to the meta-analysis (Beets 2009; Bond 2004; De
Vries (Denmark) 2003; De Vries (Finland) 2003; Hamilton 2005;
Li 2011; Perry 1996; Perry 2003; Schofield 2003; Simons-Morton
2005). We did not include data in the meta-analysis. We consid-
ered the studies conducted in India (Perry 2009) and China (Wen
2010) to be too dissimilar in context to be combined with data
from high-income countries such as the USA. The study by Eddy
2003 had no data available immediately postintervention. We did
not include data from Luepker 1998 in the meta-analysis since
this intervention was primarily aimed at physical activity and nu-
trition outcomes. The results from these studies are summarised
in section 4 of Additional Table 3.
Tobacco interventions

Five studies focused specifically on preventing or reducing tobacco
use among students. Two of these studies came from the European
Smoking Prevention Framework Approach (ESFA); this was a six-
country study conducted in Denmark, Finland, The Netherlands,
Spain, Portugal, and the UK. Implementation of the intervention
elements varied between countries and only two countries (Fin-
land and Denmark) implemented a programme that met the HPS
criteria, and were truly randomised. We have therefore included
data from these two countries only, treating them as two sepa-
rate studies (De Vries (Denmark) 2003; De Vries (Finland) 2003).
These studies targeted students 12 to 13 years of age and the pro-
gramme was implemented for three years.
Hamilton 2005 was conducted in Australia and was explicitly de-
signed around the HPS framework. It targeted students in grade
nine (14 to 15 year-olds) and focused largely on harm minimisa-
tion (rather than prevention). It was implemented for two years.
A study by Wen 2010 was conducted in Chinese schools in grades

seven to eight (12 to 14 year-olds) and was implemented for two
years. Another study conducted by Perry 2009 was implemented
in India, focusing on tobacco use among students in grades six to
eight (11 to 14 year-olds). This intervention also ran for two years.

Multiple risk behaviour interventions

Six multiple risk behaviour interventions reported tobacco use out-
comes (Beets 2009; Eddy 2003; Li 2011; Perry 2003; Schofield
2003; Simons-Morton 2005). All were conducted within the USA,
with the exception of Schofield 2003, which was conducted in
Australia and was specifically informed by the HPS framework.
One of these studies was implemented for just 10 weeks (Eddy
2003). The remaining studies were implemented for two to six
years. Three studies focused on younger children (12 years of age
and under) (Beets 2009; Eddy 2003; Li 2011), and three on older
children (Perry 2003; Schofield 2003; Simons-Morton 2005).

Other interventions

A further three studies reported tobacco use outcomes but were
not exclusively focused on this topic. Perry 1996 focused primarily
on reducing alcohol use, but also measured impact on smoking
outcomes. It was conducted in the USA with students in grades
six to eight and was implemented for two years. The Gatehouse
Project focused on emotional well-being but measured impact on
students’ substance use. It was conducted in Australia with students
in grade eight and was implemented for three years. Finally, the
CATCH study conducted by Luepker 1998 was an intervention
focused primarily on physical activity and nutrition, but included
a very small element of smoking prevention in the fifth grade.

Measures

All studies used self reports of students’ behaviours to assess to-
bacco use.

Effectiveness

Analysis 4.1 presents the results for the meta-analyses for tobacco
use by intervention type. There is good evidence that both tobacco
only (odds ratio (OR) 0.77, 95% CI 0.64 to 0.93, I² = 16%; 3 trials,
4747 participants) and multiple risk behaviour (OR 0.84, 95% CI
0.76 to 0.93, I² = 0%; 5 trials, 9992 participants) interventions are
effective in reducing smoking in school-aged children, with the
estimated effect for the former being slightly larger. The alcohol
intervention (Perry 1996), which also looked at the impact on
tobacco use, also showed a positive intervention effect (OR 0.74,
95% CI 0.61 to 0.90; 1901 participants). The single emotional
well-being intervention gave an estimated effect in favour of the
intervention (OR = 0.79) but with a wide confidence interval
(95% CI 0.59 to 1.06; 630 participants).
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Follow-up data

Eddy 2003 presented follow-up data over seven years (grades six
to 12); results from this study are summarised in section 4 of
Additional Table 3.

Alcohol

Eight studies provided data on alcohol use and all but one were in-
cluded in the meta-analysis. Eddy 2003 did not provide outcome
data immediately postintervention and so could not be combined
with data from other studies. The results from this study are de-
scribed in section 5 of Additional Table 3.

Alcohol interventions

Only two studies targeted alcohol use as the main focus of their
intervention. Project Northland was implemented in Minnesota,
USA in 1991 (Perry 1996). It aimed to prevent alcohol use among
adolescents (students in grades six to eight), although it also col-
lected outcome data on tobacco and marijuana use. The interven-
tion was conducted in three stages over seven years, but only the
first phase met the HPS criteria. (Phase II did not include a cur-
ricular element through the intervention period, see Perry 2002).
We therefore restrict analyses to the first three years of the inter-
vention.
An adapted version of Project Northland was implemented in a sep-
arate trial in Chicago in 2002 (Komro 2008). Again, this interven-
tion primarily targeted alcohol use, but also included tobacco and
drug use as secondary outcomes. It targeted the same age group
(grades six to eight) and was implemented for three years.

Multiple risk behaviour interventions

Five multiple risk behaviour interventions reported alcohol use out-
comes (Beets 2009; Eddy 2003; Li 2011; Perry 2003; Simons-
Morton 2005). All of these studies were conducted in the USA.
Three studies focused on younger children (12 years of age and
under) (Beets 2009; Eddy 2003; Li 2011) and two studies tar-
geted students in grades six and eight (Perry 2003; Simons-Morton
2005). One of these studies was implemented for just 10 weeks
(Eddy 2003), one study was implemented for two years (Perry
2003), two studies were implemented for three years (Beets 2009;
Simons-Morton 2005), and one study was implemented for six
years (Li 2011).

Other interventions

Bond 2004 used an emotional well-being intervention, which pre-
sented data on student alcohol use. It was conducted in Australia
with students in grade eight and was specifically informed by the
HPS framework. It was implemented for three years.
One final study (Schofield 2003) stated that it implemented an
intervention to target alcohol, smoking, and sun safety. This study

was informed by the HPS framework. However, data from this
study were only presented for smoking outcomes and therefore we
cannot provide any data from this study for this outcome.

Measures

All studies used self reports of students’ behaviours to assess alcohol
use.

Effectiveness

Analysis 5.1 presents the results for the meta-analyses for alcohol
use by intervention type. Overall, there was no evidence that any
of the different intervention approaches were effective in reducing
alcohol intake.
The two alcohol only interventions produced conflicting results,
with confidence intervals that do not overlap, one suggesting a
positive effect of the intervention on alcohol intake (Perry 1996;
OR 0.45, 95% CI 0.24 to 0.87; 1714 participants) and the other
suggesting no effect (Komro 2008; OR 0.99, 95% CI 0.97 to
1.01; 5580 participants).
The multiple risk behaviour interventions similarly produced con-
flicting results. The two Positive Action trials both indicated a pos-
itive effect of the intervention, but with very wide confidence in-
tervals (Beets 2009 OR 0.48, 95% CI 0.32 to 0.73; 1714 par-
ticipants; Li 2011 OR 0.44, 95% CI 0.21 to 0.92; 363 partic-
ipants). In contrast, the remaining two studies found no effect
(Perry 2003 OR 0.95, 95% CI 0.80 to 1.13; 4743 participants;
Simons-Morton 2005 OR 0.97, 95% CI 0.80 to 1.18; 1320 par-
ticipants).
The emotional well-being intervention similarly found no effect
(Bond 2004 OR 1.13, 95% CI 0.76 to 1.67; 1619 participants).

Follow-up data

Eddy 2003 presented follow-up data over seven years (Grades six
to 12); we summarise results from this study in section 5 of Table
3.

Substance use

Nine studies provided data on substance use and six of these were
included in the meta-analysis (Beets 2009; Bond 2004; Komro
2008; Li 2011; Perry 1996; Perry 2003). We could not include
three studies in the meta-analysis either because they did not
provide outcome data immediately postintervention (Eddy 2003;
Wolfe 2009) or because the intervention was compared against an
alternative intervention rather than standard practice (Flay 2004).
The results from these studies are described in section 6 of Addi-
tional Table 3.
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Multiple risk behaviour interventions

Five multiple risk behaviour interventions reported substance use
outcomes (Beets 2009; Eddy 2003; Flay 2004; Li 2011; Perry
2003). All of these studies were conducted in the USA. Beets 2009,
Li 2011, and Flay 2004 focused on younger children (12 years of
age and under), while Eddy 2003 and Perry 2003 targeted older
students. One study was implemented for 10 weeks (Eddy 2003).
The remaining studies were implemented between two and six
years.

Alcohol interventions

Two studies were primarily focused on alcohol use but also in-
cluded data on other student substance use. Komro 2008 and Perry
1996 were implemented in the USA with students in Grades six
to eight for three years.

Other interventions

A further two studies presented substance use outcomes. Wolfe
2009 was a Canadian intervention that sought to reduce dating
violence. It targeted students in grade nine and was implemented
for 15 weeks. The emotional well-being intervention by Bond 2004
also reported on substance use. It was conducted in Australia with
grade eight students for three years and was specifically informed
by the HPS framework.

Measures

All studies used self reports of students’ behaviours to assess sub-
stance use. In most cases, studies looked at cannabis use or did not
specify which drugs the intervention sought to target.

Effectiveness

Analysis 6.1 presents the results for the meta-analyses for substance
use by intervention type. Overall, there was no evidence that any
of the three intervention approaches were effective in reducing
substance use.
One multiple risk behaviour intervention (Beets 2009) found a
positive effect on substance use (OR 0.28, 95% CI 0.13 to 0.63;
1714 participants). The two other multiple risk behaviour inter-
ventions also showed effects in favour of the intervention, but in
both cases their confidence intervals overlapped the null value (Li
2011; Perry 2003).
Neither the alcohol only interventions (Komro 2008; Perry 1996)
nor the emotional well-being intervention (Bond 2004) showed
evidence of effectiveness.

Follow-up data

Eddy 2003 presented follow-up data over seven years (Grades six to
12); we summarise results from this study in section 6 of Additional
Table 3.

Sexual health

Five studies reported on student sexual health outcomes. We con-
sidered the results of the interventions reporting on sexual health
outcomes too heterogeneous in terms of approach, setting, and
outcomes to combine them in a meta-analysis.

Sexual health interventions

Only two studies focused specifically and exclusively on sexual
health. The Safer Choices intervention was conducted in the USA
and focused on students in grade nine (Basen-Engquist 2001).
This intervention lasted two years. The second study was from
Tanzania (Mema Kwa Vijana, Ross 2007). This study was imple-
mented with students aged 14 years and over. The one-year inter-
vention was conducted for three consecutive years. A long-term
follow-up was conducted six years after the end of the original
intervention.

Other interventions

A further three studies reported sexual health outcomes but were
not exclusively focused on this topic. Two of these (Beets 2009;
Flay 2004) were multiple risk behaviour interventions targeting sex-
ual health among a suite of other health behaviours. These studies
were conducted in the USA, were implemented for three or four
years, and targeted younger (12 years of age and under) children.
The study by Flay 2004 compared the intervention against an
alternative ‘Health Enhancement Curriculum’ rather than usual
practice. The Fourth R intervention (Wolfe 2009) was conducted
in Canada and targeted grade nine students (14 to 15 year-olds). It
primarily focused on preventing dating violence but also reported
on condom usage. It lasted for one semester (15 weeks) and col-
lected outcome measures two and a half years later.

Measures

All studies used student self reports of sexual behaviours, includ-
ing having had sexual intercourse and use of condoms. However,
Mema Kwa Vijana (Ross 2007) also included laboratory testing to
determine HIV incidence and prevalence of other sexually-trans-
mitted infections (STIs).

Effectiveness

As it was not possible to meta-analyse data from these studies,
we summarise the results of the individual studies in section 7 of
Additional Table 3.
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Follow-up data

Mema Kwa Vijana (Ross 2007) presented long-term follow-up
data six years postintervention: we present results from this study
in section 7 of Additional Table 3.

Mental health and emotional well-being

Three studies presented data on student mental health (depression)
and we include all three in the meta-analysis.

Emotional well-being interventions

Two studies focused on mental health and emotional well-being.
The beyondblue project (Sawyer 2010) was a three-year interven-
tion programme aimed at students in grade eight (13 to 14 year
olds), which sought to reduce depressive symptoms and increase
individual-level protective factors (such as social skills and coping
skills). TheGatehouse Project (Bond 2004) was similarly targeted
at students in grade eight and was implemented for three years. It
sought to increase emotional well-being and reduce rates of sub-
stance use, known to be related to emotional well-being. Both
of these interventions were implemented in Australia and were
explicitly designed around the Health Promoting Schools frame-
work.

Other interventions

Only one other study reported any mental health or emotional
well-being outcomes (Fekkes 2006). This anti-bullying interven-
tion was implemented for two years and targeted children aged
nine to 12 years.

Measures

All three studies used validated but different scales to assess lev-
els of student depression. Sawyer 2010 used the Center for Epi-
demiologic Studies Depression scale, a 20-item scale describing a
wide range of depressive symptomatology (Radloff 1977). Bond
2004 used a computerised version of the revised clinical interview
schedule (CIS-R), a structured psychiatric interview for non-clin-
ical populations (Angold 1995). Fekkes 2006 used the Short De-
pression Inventory for Children (Kroesbergen 1996). In all three
cases, higher scores indicated greater risk of depression. Because
these three studies reported outcomes using different measure-
ment scales, we converted results to SMDs before pooling across
studies.

Effectiveness

Analysis 7.1 presents the results for the meta-analyses for depres-
sion by intervention type. Overall, there was no evidence that these
interventions were effective at reducing rates of depression in stu-
dents. Indeed, for the two studies focused specifically on mental

health and emotional well-being, there appears to be a trend in
the opposite direction with intervention students reporting poorer
mental health (OR 0.06, 95% CI -0.00 to 0.13; 2 trials, 6099 par-
ticipants). The anti-bullying intervention by Fekkes 2006 found
no effect on levels of depression in students.

Long-term follow-up

Follow-up data are presented for Sawyer 2010 (one and two years
postintervention) and Fekkes 2006 (one year postintervention);
these results are presented in section 8 of Additional Table 3.

Violence or aggressive behaviours

Eight studies presented data on violent or aggressive behaviours
in students, of which we include four in the meta analysis (Beets
2009; Li 2011; Orpinas 2000; Perry 2003). The remaining four
studies were not included in the meta-analysis for the following
reasons. Eddy 2003 and Wolfe 2009 did not provide data imme-
diately postintervention. The intervention implemented by Flay
2004 was compared against an alternative intervention rather than
usual practice. Simons-Morton 2005 reported on ‘anti-social be-
haviour’, which aggregated both violence and other ‘social’ prob-
lems in one score. The results of these studies are presented in
section 9 of Additional Table 3.

Violence prevention interventions

Two studies focused specifically on preventing violence and aggres-
sive behaviours. Students for Peace (Orpinas 2000) was an American
programme implemented over three semesters with sixth to eighth
grade students (11 to 14 year-olds) in middle schools. It aimed to
reduce aggressive behaviours between students. The Fourth R in-
tervention (Wolfe 2009) was implemented in Canada with grade
nine students (14 to 15 year-olds) over one semester. However, this
intervention focused specifically on preventing dating violence. In
this intervention, dating violence prevention was integrated with
lessons on healthy relationships, sexual health, and substance use.

Multiple risk behaviour interventions

A further six studies focused on violence as an outcome within
a multiple risk behaviour intervention (Beets 2009; Eddy 2003;
Flay 2004; Li 2011; Perry 2003; Simons-Morton 2005). All of
these studies were conducted in the USA. One of these studies
was implemented for 10 weeks (Eddy 2003). All of the remaining
studies were long-term interventions implemented for between
two and six years. Four of these studies focused on younger children
(12 years of age and under) and two focused on students in grades
six to eight (12 to 14 year-olds).
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Measures

All studies used self reports of students’ behaviours to assess violent
behaviours.

Effectiveness

Analysis 8.1 presents the results for the meta-analyses for violence
by intervention type. Overall, there was no evidence that violence
prevention or multiple risk behaviour interventions were effective
in reducing violent behaviour in students.
The violence prevention intervention by Orpinas 2000 found no
effect on rates of student violence. The multiple risk behaviour
interventions produced conflicting results. The two Positive Action
trials both found evidence of a reduction in violent behaviours
(Beets 2009 OR 0.32, 95% CI 0.16 to 0.62; 1714 participants; Li
2011 OR 0.38, 95% CI 0.25 to 0.56; 363 participants). However,
the large study by Perry 2003 found no evidence of effect (OR
0.93, 95% CI 0.86 to 1.01; 4743 participants).

Follow-up data

Follow-up data are presented for Wolfe 2009 (two and a half years
after the start of the intervention) and Eddy 2003 (over seven
years); these results are presented in section 9 of Additional Table
3.

Bullying

Ten studies reported on bullying outcomes (being bullied or bul-
lying others), with eight contributing data to the meta-analysis for
being bullied (Bond 2004; Cross 2011; Fekkes 2006; Frey 2005;
Kärnä 2011; Kärnä 2013; Perry 1996; Stevens 2000) and seven
contributing data to the meta-analysis on bullying others (Cross
2011; Fekkes 2006; Frey 2005; Kärnä 2011; Kärnä 2013; Li 2011;
Stevens 2000). All interventions were compared against usual prac-
tice, with the exception of Friendly Schools, Friendly Families (Cross
2012), where all control schools received the Friendly Schools anti-
bullying manual but had no further input. We therefore excluded
this study from the two bullying meta-analyses; the results from
this study are reported in section 10 of Additional Table 3.

Anti-bullying interventions

Seven studies focused specifically on reducing or preventing in-
cidence of bullying in schools. These studies were conducted in
Belgium (Stevens 2000), The Netherlands (Fekkes 2006), Fin-
land (Kärnä 2011; Kärnä 2013), Australia (Cross 2011; Cross
2012), and the United States (Frey 2005). The two studies imple-
mented in Australia were Friendly Schools and a follow-up inter-
vention called Friendly Schools, Friendly Families, which extended
the Friendly Schools programme to include greater family input.
Both of these studies were specifically informed by the Health Pro-
moting Schools framework. The two studies conducted in Finland

evaluated the effectiveness of the KiVa programme in different
grades of children (grades four to six in the first study and grades
one to three and seven to nine in the second study). Although these
studies were evaluating the same intervention, they randomised
different schools for each evaluation, and we therefore treat them
as two separate studies.
Three studies were implemented for one school year and two for
two years. Frey 2005 was implemented for two years, but control
schools received the intervention after the first year of implemen-
tation. For the purposes of this review, therefore, we have only
included data from the first year of this programme. It was unclear
in the case of one study exactly how long the intervention had
been implemented (Stevens 2000).
Five studies focused on younger students (usually 12 years of age
and under). Kärnä 2013 included both younger (grades one to
three) and older (grades seven to nine) students. Stevens 2000
focused on students aged 10 to 16 years.

Other interventions

A further three studies presented bullying outcomes but were not
exclusively focused on this topic. Two of these were multiple risk
behaviour interventions conducted in the USA (Li 2011; Perry
2003). Li 2011 focused on younger children (12 years of age and
under) and was implemented for six years. Perry 2003 targeted
older students in grade seven and was implemented for two years.
The final study focused on promoting emotional well-being in
students and was conducted in Australia (Bond 2004). It targeted
students in grade eight and ran for three years.

Measures

All studies used self reports of students’ behaviours to assess bul-
lying behaviour.

Effectiveness

Analysis 9.1 and Analysis 9.2 present the results for the meta-
analyses for being bullied and bullying others by intervention type.
Anti-bullying interventions showed an average reduction of 17%
for reports of being bullied (OR 0.83, 95% CI 0.72 to 0.96, I²
= 61%; 6 trials, 26,256 participants), relative to control schools,
although there was a considerable amount of heterogeneity. For
bullying others, the confidence interval for the pooled effect crossed
the null (OR 0·90, 95% CI 0·78 to 1·04, I² = 67%; 6 trials,
26,176 participants), but the two largest studies (Kärnä 2011;
Kärnä 2013) investigating the same intervention showed strong
evidence of an effect. The emotional well-being intervention (Bond
2004) failed to show any impact on both being bullied and bullying
others. No effect was seen for being bullied for the single multiple
risk behaviour intervention reporting this outcome (Perry 2003).
However, another multiple risk behaviour intervention (Li 2011)
reported the effect of their intervention on bullying others and
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found evidence of a large reduction in this behaviour (OR 0.49,
95% CI 0.34 to 0.71; 363 participants).

Follow-up data

Two studies presented follow-up data after one year (Cross 2012;
Fekkes 2006); we present the results from these studies in section
10 of Additional Table 3.

Infectious disease prevention

Two studies focused on preventing infectious disease by promoting
hand-hygiene among primary or elementary school students. Both
studies were implemented in middle-income countries (China and
Egypt).
The study by Bowen 2007 focused on promoting hand-washing
in schools to reduce illness and absences from school. This inter-
vention was conducted in rural primary schools in China’s Fujian
province and targeted first grade students (seven to eight year-
olds). The exact length of the intervention is unclear but data were
collected over a five-month period. The study by Talaat 2011 sim-
ilarly focused on promoting hand-washing to reduce infectious
disease and absenteeism. It was conducted in elementary schools
in Cairo, Egypt over 12 weeks. The intervention targeted all school
students but outcome data were collected for children in grades
one to three.

Measures

In Bowen 2007, teachers were asked to record student absences
each day. They were trained by a paediatrician to identify 10 symp-
toms of illness using standardised case definitions and were asked
to record these in association with student absences. In the study
conducted by Talaat 2011, school administrators collected absen-
teeism data. The hand hygiene teams within the school telephoned
parents to collect information on symptoms. Laboratory testing
of nasal swabs was also conducted on children with influenza-like
symptoms.

Effectiveness

It was not possible to combine data from these two studies in
a meta-analysis; results are therefore presented in section 11 of
Additional Table 3.

Safety and accident prevention

One study focused on safety and accident prevention by encour-
aging students to wear helmets while cycling. TheSchool Bicycle
Safety Project (Hall 2004) was conducted over two years and tar-
geted students in grade five (10 to 11 year-olds). It was conducted
in Australia and was explicitly informed by the Health Promoting
Schools framework.

Measures

Measures include self-reported use of a helmet while cycling and
observations of correct helmet usage in schools by trained staff.

Effectiveness

See section 12 of Additional Table 3 for a summary of the results
of this study.

Body image or eating disorders

One study (McVey 2004) focused on body image and eating dis-
orders. The Healthy School, Healthy Kids study was implemented
in Canada over an eight-month period with children in grades
six to seven (11 to 13 year-olds). The impact of the intervention
was also measured in a subset of teachers within the schools. The
intervention was specifically informed by the Health Promoting
Schools framework.

Measures

Body image outcomes were assessed by student or teacher self
reports.

Effectiveness

See section 13 of Additional Table 3 for a summary of the results
of this study.

Skin or sun safety behaviours

Olson 2007 reported on an intervention to promote skin or sun
safety. This intervention was implemented in schools and local
communities in New Hampshire and Vermont, USA, and pro-
moted covering up in the sun to prevent the harmful effects of sun
exposure. It was a three-year intervention that targeted students
in grades six to eight (11 to 14 year-olds).
One other study (Schofield 2003) implemented an intervention
to target sun safety behaviours as part of a multiple risk behaviour
intervention that also focused on smoking and alcohol. However,
data from this study were only presented for smoking outcomes
and therefore we cannot provide any data from this study for this
outcome.

Measures

Coverage of body surface area was assessed by direct observation.
Use of sunscreen was assessed through self reports.

Effectiveness

The results of this intervention are reported in section 14 of Ad-
ditional Table 3.
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Oral health

One study, conducted in China, focused on oral health (Tai 2009).
A three-year oral and dental health project was conducted in pri-
mary schools in Yichang city with first-grade students (six to seven
year-olds). This intervention was explicitly informed by the HPS
framework.

Measures

Student caries and decay were assessed by dentists. Oral health
care habits were reported by students’ mothers.

Effectiveness

The results of this intervention are reported in section 15 of Ad-
ditional Table 3.

Academic, attendance, and school-related outcomes

Very few studies reported on any academic or attendance out-
comes. Only the two Positive Action trials (Beets 2009; Li 2011)
specifically measured the impact of their intervention on academic
achievement, and only four presented any attendance data (Beets
2009; Bowen 2007; Li 2011; Talaat 2011). In both cases, the au-
thors collected data on standardised test scores for reading and
maths. Beets 2009 also presented data on suspensions and reten-
tions in grade, and Li 2011 reported absenteeism data as well as
student disaffection with learning and teachers’ perceptions of stu-
dent motivation and performance. Sahota 2001 included data on
students’ self perception of academic competence. Bowen 2007
and Talaat 2011 presented data on attendance outcomes.
Some studies collected data on measures of school climate and
satisfaction with school. Beets 2009 reported composite scores on
school climate or quality, while Li 2011 presented data on stu-
dent-reported levels of disaffection. Fekkes 2006 reported out-
come data on school satisfaction, covering the following areas:
contact with other pupils, contact with teachers, and satisfaction
with school life. Kärnä 2011 reported on student well-being at
school. The Gatehouse Project (Bond 2004) reported the number
of students with low school attachment. Sawyer 2010 included
measures of student- and teacher-ratings of school climate. Go-
ing Places (Simons-Morton 2005) assessed students’ perceptions
of teacher supportiveness, and clarity and fairness of school rules.
Healthy School Healthy Kids (McVey 2004) reported on teachers’
perceptions of school climate, including the school’s social, be-
havioural, and nutrition or physical activity environments. The
HEALTHY study (Foster 2010) reported in their protocol that
they would assess impact on academic outcomes, but these have
not been reported in subsequent trial papers.

Effectiveness

The results of the academic, attendance, and school-related out-
comes are reported in section 16 of Additional Table 3.

Subgroup analyses

We performed subgroup analyses by age (12 years of age and un-
der) and intervention duration (12 months or less), and formally
tested for a difference between subgroups using meta-regression
(Additional Table 8). Due to the paucity of data, we were unable
to perform subgroup analyses by gender and socioeconomic status
(SES). Only six studies presented outcome data by gender across
a range of outcomes, and we report these in Additional Table 8.
No study presented outcome data by SES.
The only statistically significant difference between groups was
for physical activity in the physical activity and nutrition interven-
tions, where interventions of a longer duration were, on average,
more likely to increase physical activity levels than interventions
of shorter duration (meta-regression SMD 0.39, 95% CI 0.07 to
0.71). However, there was only one intervention of shorter dura-
tion included in this analysis (versus five of longer duration) and
these comparisons are subject to high levels of confounding.
The confidence intervals for all other comparisons were very wide,
which is to be expected given that meta-regression is low pow-
ered, and we had so few studies contributing data to each of these
comparisons (range: three to 11 studies). It is possible that there
may be true differences in intervention effectiveness by age and
duration, but at present we do not have enough data to be able to
detect these.

Sensitivity analyses

In addition to those already mentioned above (regarding use of
accelerometry and differences in fruit or vegetable intake), we per-
formed further sensitivity analyses to check the robustness of a
number of methodological decisions. These include: comparing
point estimates for random- or fixed-effect analyses; restricting
analyses to studies with low risk for selection, performance, and
attrition bias (where possible); assessing the impact of using im-
puted standard deviations where original data were not available;
using ’vegetable’ rather than ’fruit’ intake, where both were re-
ported separately; and comparing the effects of self-reported and
objectively measured (accelerometry) levels of physical activity.
Overall, there was little difference between point estimates for
analyses using random- or fixed-effect models, with no impact on
the overall conclusions of effectiveness, with the exception of the
following outcomes: using fixed-effect meta-analysis, we found
positive intervention effects for multiple risk behaviour interven-
tions for substance use and violence, and a marginal effect for al-
cohol use. We found anti-bullying interventions to be effective for
reducing reports of bullying others using fixed-effect analyses. We
found a marginal intervention effect for nutrition only interven-
tions for fat intake. (See Additional Table 7 for details).
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Due to the high numbers of studies identified as being at high or
unclear risk of selection, performance, and attrition bias, we were
only able to perform a small number of sensitivity analyses on
specific outcomes (see Additional Table 7). Where analyses were
possible, restricting analyses to studies marked as being at low
risk of bias tended to reduce intervention effectiveness. However,
it should be noted that in most cases only a very small number
of studies could be included in each analysis and that these data
should therefore be treated cautiously.
We excluded studies where we had to impute a standard deviation
from another similar study to create a standardised mean differ-
ence (eight cases). This made no difference to the overall con-
clusions with the exception of one case: we found nutrition only

interventions no longer effective at increasing fruit and vegetable
intake. (See Additional Table 7 for details).

Funnel plots

For the majority of outcomes, there were too few studies (fewer
than 10) to be able to create funnel plots to explore the possibility
of publication bias. We generated funnel plots for BMI and the
two nutrition outcomes (Figure 4; Figure 5; Figure 6). For BMI
and fat intake, studies were unevenly distributed indicating that
there may be small study bias. This could potentially lead to an
inflated estimate of intervention effectiveness as small negative
studies appear to be under-represented.

Figure 4. Funnel plot of comparison: 1 Overweight/Obesity, outcome: 1.1 BMI.
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Figure 5. Funnel plot of comparison: 3 Nutrition, outcome: 3.1 Fat intake.
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Figure 6. Funnel plot of comparison: 3 Nutrition, outcome: 3.2 Fruit and vegetable intake.

D I S C U S S I O N

Summary of main results

This is the first systematic review of cluster-randomised controlled
trials (C-RCTs) to assess the effectiveness of the World Health Or-
ganization’s (WHO’s) Health Promoting Schools (HPS) frame-
work in improving the health and well-being of students and their
academic achievement. We identified 67 eligible studies, although
only 10 of these were explicitly based upon the HPS framework.
The 67 included studies focused on a wide range of health out-
comes and we were able to meta-analyse data for 13 outcomes
(body mass index (BMI), standardised body mass index (zBMI),
physical activity, physical fitness, fat intake, fruit and vegetable
intake, tobacco use, alcohol use, drug use, violence, depression,
being bullied, and bullying others).
The results of meta-analyses demonstrated evidence of effective-
ness for HPS interventions seeking to reduce BMI and increase
physical activity or fitness and fruit and vegetable intake. We also
found positive intervention effects for HPS interventions seeking
to reduce tobacco use and incidence of being bullied. For the HPS

interventions that addressed alcohol and substance use, violence,
mental health or bullying others, there was no evidence of effect.
It was not possible to meta-analyse data from a number of studies
with HPS interventions relating to sexual health, hand-washing,
accident prevention, body image, sun safety, and oral health. Few
studies examined the impact of their intervention on academic
achievement or other school-related outcomes.

BMI or zBMI

The findings suggest that physical activity interventions reduce
BMI (3 trials, 1430 participants). This represents a small but im-
portant shift in BMI at the school population level and is com-
parable with results from another recent review focusing on the
prevention of obesity in childhood (Waters 2011; 34 school-based
interventions, including four from this review). The only physical
activity intervention reporting an alternative measure of adiposity
in children (zBMI) also reported a positive effect. However, no
evidence of effect for zBMI was found for physical activity + nutri-
tion interventions. It is important that future research in this area
includes both BMI and zBMI as measures of childhood adiposity.

Physical activity and fitness
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Physical activity + nutrition interventions also appear to be effec-
tive at increasing physical activity and fitness levels in students,
an effect which remains when analyses are restricted to objective
(accelerometry) measures (physical activity; 6 trials, 4230 partic-
ipants). The effect sizes are equivalent to an increase of approxi-
mately three minutes of moderate-to-vigorous activity per day or
a 0.25 level increase in the shuttle run test. Importantly, small
increases that are successfully sustained have the potential to pro-
duce public health benefits at the population level (Rose 1985).
Our results for physical activity are within the range reported by
a recent Cochrane review by Dobbins 2013, which focused on all
types of school-based interventions to increase physical activity.
This review of 26 studies (of which six were also included in this
review) reported an increase of five to 45 minutes of moderate-to-
vigorous physical activity per week.

Nutrition

The evidence of effect on nutrition outcomes was less promising.
No evidence of effect was seen for either nutrition only or physi-
cal activity + nutrition interventions for fat intake; the latter in-
tervention type also failed to increase fruit and vegetable intake.
However, nutrition only interventions produced a small increase
in fruit and vegetable consumption (9 trials, 6210 participants).
This equates to an additional 30g of fruit and vegetables per day,
roughly equivalent to half a portion. This finding is comparable
with another review of school-based nutrition programmes (in-
cluding both RCTs and uncontrolled studies), which reported a
0.38 increase in servings of fruits and vegetables across seven stud-
ies (of which three were included in this review, Howerton 2007).
A Cochrane review of community-based interventions (including
school settings) to promote consumption of fruits and vegetables
in children (five to 18 year-olds) is currently underway (Ganann
2010).

Tobacco use

Reductions in smoking behaviour were also apparent from our
analyses. Among the studies that focused on tobacco use alone,
intervention students were 23% less likely to smoke at follow-up
than their control counterparts (3 trials, 4747participants). Tack-
ling tobacco use alongside other health outcomes in a multiple risk
behaviour intervention was also effective (5 trials, 9992 partici-
pants). These effects are smaller in comparison to those found for
social competence curricula (OR 0.52, 95% CI 0.3 to 0.88), and
combined social competence and social influences programmes (OR
0.50, 95% CI 0.28 to 0.87) at longest follow-up in a recent re-
view of school-based programmes for the prevention of smoking
(Thomas 2013). Interestingly, the seven multimodal programmes
included in Thomas’s review that most closely resemble HPS in-
terventions (and involved four studies also included in this review)
were not found to be effective.

Bullying

We also found some evidence to suggest that HPS interventions
may reduce bullying in schools, with reductions in reports of being
bullied of 17% (6 trials, 26,256 participants), although no evi-
dence of effect was found for reports of bullying others. A Camp-
bell Collaboration review by Farrington 2009 reviewed 89 school-
based anti-bullying interventions, including both randomised and
non-randomised study designs (four of which were also included
in this review). They reported an overall reduction in being bul-
lied of a similar magnitude to that reported here (17% to 20%).
However, they also found substantial reductions in bullying others
(20% to 23%).

Other substance use and violence

We found no evidence of effect for alcohol use, drug use or violent
behaviours (4 trials, 8140 participants). It is important to note,
however, that these meta-analyses contained a small number of
studies and more evidence is required in order to be able to deter-
mine whether the HPS framework is effective for these outcomes.
Recent Cochrane reviews on school-based interventions for alco-
hol use, drug use, and violence have produced mixed evidence
for the effectiveness of these interventions. Faggiano 2005 found
some evidence that skills-based programmes can reduce drug use
(risk ratio (RR) 0.81, 95% CI 0.64 to 1.02; 2 studies) and mari-
juana use (RR 0.82, 95% CI 0.73 to 0.92; 4 studies), but no effect
was seen on drug use for knowledge-based or affect interventions.
Foxcroft 2011 provided a narrative review of 53 alcohol interven-
tions (involving two studies also included in this review), and iden-
tified both studies that showed no preventive effect, as well as those
that demonstrated statistically significant effects. Mytton 2006 re-
ported significant reductions in student aggressive behaviour in
34 trials focusing on improving social skills or non-response or
both (SMD -0.41, 95% CI -0.56 to -0.26). A recent synthesis of
multi-level studies focusing specifically on the school environment
found that schools with higher attainment and lower truancy than
might be expected from students’ socioeconomic profile had lower
rates of substance use and aggressive behaviours, suggesting that
institutional factors may be protective (Bonell 2013), but have not
to date been adequately addressed in HPS interventions evaluated
through trials.

Mental health

Similarly, we found no evidence of effect for depression in the
three studies that focused on this outcome. Where HPS interven-
tions focused specifically on mental health, we observed a small,
non-significant increase in depressive symptoms in intervention
students (2 trials, 6099 participants). The authors of these stud-
ies suggested a number of potential explanations for this, includ-
ing: insufficient intervention duration; difficulties in establishing
whole-school change; and inability to address risk factors occur-
ring outside of school (for example, family problems) (Bond 2004;
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Sawyer 2010). As noted above, we need more research in this
area to determine the effect of this approach on improving mental
health; however, given the findings reported here, future interven-
tions should pay attention to potential harms that might arise from
such programmes. A recent review by Kidger 2012 of nine studies
(including two studies from this review) found limited evidence
to suggest that changes to the school environment had a major
impact on student mental health and well-being. The authors con-
clude that whole-school change can be difficult to establish and
sustain, and that interventions that focus on one or two ‘active
ingredients’ may be more effective. Future HPS interventions into
this area should include comprehensive process evaluations and
factorial designs to help identify critical elements of intervention
success.

Hetereogeneity

The majority of our analyses displayed high levels of heterogene-
ity. Unlike clinical trials where interventions are highly standard-
ised, eligibility criteria for participants ensure a relatively homoge-
neous population, and outcome measures are standardised, public
health interventions inevitably display much greater levels of het-
erogeneity. This is particularly the case for largely non-prescriptive
interventions, such as the HPS framework, which allows a great
deal of flexibility in intervention components. We attempted to
address some of this heterogeneity by identifying distinct inter-
vention ‘types’ within the HPS framework; for example, differen-
tiating between physical activity only, nutrition only, and physical
activity + nutrition interventions. However, we recognise that even
within these groupings, interventions will have included different
elements and activities. As the number of studies using the HPS
approach continues to grow, it may be possible to further differen-
tiate between different types of interventions to help identify the
key elements for successful HPS interventions, as well as exploring
differences in effectiveness between different populations.
RCTs and complex interventions

The use of cluster RCTs to evaluate complex interventions, such
as the HPS framework, is much debated. Some have argued that
RCTs are too rigid and inflexible to be able to adequately evaluate
complex public health programmes (Nutbeam 1998; Tones 2000;
WHO 1999). This is based on the assumption that RCTs require
highly standardised intervention components and methods of de-
livery, thus precluding the possibility of local adaptation, which
many health promotion specialists see as critical to intervention
success. As Hawe 2004 and Rychetnik 2002 point out, however,
this assumption is unfounded. It is possible to implement well-
designed cluster RCTS that can capture complexity and allow for
local adaptation. As Hawe 2004 points out, the critical issue is
‘what’ is standardised (the intervention components or the steps
in the change process). This review identified 67 cluster RCTs that
successfully implemented the HPS framework approach. As such,
it represents an important contribution to the body of evidence on

the effectiveness of the HPS approach. Focusing on the most ro-
bust evidence available and using a conservative approach to assess
effectiveness, we have found evidence in favour of the HPS frame-
work for a number of important outcomes. To contextualise these
findings, it is important that this review be read alongside other
evaluations of the HPS framework employing different evaluation
study designs (for example, IUHPE 2008; IUHPE 2010) which
offer insight into the process and practicalities of implementation.

Overall completeness and applicability of
evidence

Our review identified a large number of eligible HPS interven-
tions. However, because this framework can be used to focus on any
health outcome, the actual numbers of studies reporting data on
a particular outcome were often quite small. The greatest amount
of evidence we have is on overweight or obesity, physical activity
or fitness, and nutrition. Half of the studies included in the review
(34 studies) focused on one or more of these outcomes and all
but four of these contributed to one or more meta-analyses. By
contrast, relatively few studies focused on substance use, violence,
sexual health or mental health. Where meta-analyses for these out-
comes were possible, few studies are included and we require more
evidence in order to be able to determine whether the HPS frame-
work is effective for these outcomes.
We identified a broad division between the types of health issues
focused on at particular ages. With some exceptions, we found that
physical activity or nutrition interventions or both tended to focus
on younger children, while substance use, violence, sexual activity,
and mental health tended to target older children. While this latter
approach may seem intuitive given that adolescence is often when
these behaviours begin and many mental health conditions first
emerge, the two Positive Action trials (Beets 2009; Li 2011) were
conducted in elementary school children and showed promising
effects for a number of outcomes, suggesting that tackling these
issues at a younger age may be beneficial. Equally, while estab-
lishing healthy eating and promoting physical activity in younger
children is clearly of importance, we also need effective interven-
tions of these types in older children too. Physical activity lev-
els, particularly in young women, are known to decrease during
adolescence (Allison 2007; Nader 2008), and this is also a period
when young people potentially start to gain greater freedom over
their food choices.
We note a similar division for intervention duration. With some
exceptions, studies focusing on physical activity or nutrition or
both tended be shorter in duration (12 months or less) while those
focusing on substance use, violence, mental health or sexual health
tended to be of longer duration. It was unclear why this was the
case.
Few studies measured the impact of their intervention on aca-
demic, attendance or other school-related outcomes (10 studies).
Only two studies measured the impact of their interventions on
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both academic achievement and attendance; Beets 2009, but not
Li 2011, reported positive impacts on test scores for maths and
reading, and both studies found a reduction in student absen-
teeism. A further two studies (both conducted in middle-income
countries on hand-washing: Bowen 2007; Talaat 2011) assessed
the impact of their intervention on attendance rates; both found a
substantial decrease in illness-related absences in intervention stu-
dents. One study measured the effect on self-perceived scholastic
competence (Sahota 2001). The remaining studies focused on out-
comes relating to school climate or satisfaction with mixed effects.
Given that the HPS framework is based upon a recognition of the
intrinsic link between health and education, the paucity of data
on academic attendance and school-related outcomes is both sur-
prising and disappointing. Admittedly, only 10 studies included
in this review were explicitly based upon the HPS framework, but
even among these 10 studies only the two emotional well-being
studies presented school-related data (school attachment, Bond
2004; school climate, Sawyer 2010). Given this lack of data, it is
not possible to draw any definitive conclusions on the effectiveness
of the HPS framework in improving academic achievement in stu-
dents.The WHO recently highlighted the lack of attention paid
to the impact of child health on educational outcomes in high-in-
come countries (Suhrcke 2011). We acknowledge that education-
related data are usually collected within education administrative
processes and may be more difficult to obtain within research stud-
ies. Nevertheless, future evaluations of the HPS framework should
seek to address this gap, not least because evidence of educational
improvements is likely to be an important factor in determining
whether interventions are scaled up.
An important limitation to the conclusions of this review is the lack
of postintervention follow-up in the majority of studies. Only 10
studies provided any postintervention follow-up measures (rang-
ing from six months to six years). While interventions may be
able to produce short-term changes in behaviours or health out-
comes, unless these prove sustainable they are likely to be of little
public health importance. Research funding needs to be invested
into implementation (Phase IV) studies in order to determine the
longer-term impact of interventions (MRC 2000). This might in-
clude the use of anonymised data linkage with routinely collected
health, education, social security, and criminal justice data (Lyons
2009; Lyons 2012).
The evidence for the HPS approach to school health promotion is
dominated by studies from North America (27 USA, two Canada),
which constituted almost half of the included studies. It is also
notable that the multiple risk behaviour approach, whereby sev-
eral health behaviours are targeted simultaneously, is almost exclu-
sively used in an American context. When looking in detail at the
components of these American trials, there is little to suggest that
these intervention elements could not be implemented in other
country contexts, given appropriate local adaptation. However, it
is disappointing to note how few studies addressed issues such
as social, cultural or political context within their documentation

or process evaluations; the majority of studies focused exclusively
on fidelity or acceptability or both. While these elements are im-
portant, additional contextual details are needed to allow policy-
makers to determine how a programme should be adapted and if
it could produce similar results in their local area.
It is also disappointing to note the small number of studies com-
ing from low- and middle-income countries. Only eight stud-
ies were conducted in these areas and only one of these (Ross
2007) was implemented in a low-income country (Tanzania).
Given the well-established links between poor nutrition and in-
fectious disease on children’s cognitive development (Berkman
2002; Grantham-McGregor 1995), it would seem that the HPS
approach potentially has much to offer in the poorest parts of
the world. For example, the two hand-washing trials included in
this review both reported reductions in illness-related absences
from school. The potential of this approach has been explicitly
recognised with the development of the FRESH framework (Fo-
cusing Resources on Effective School Health), which adapts the
HPS framework for use in low-income contexts (World Education
Forum 2008). However, little of this work appears to be evaluated
with high quality evaluation study designs. Well-designed research
is required using the HPS approach in countries or areas where
resources are constrained if we are to establish the efficacy of this
approach outside of well-resourced contexts.
The majority of studies compared the HPS intervention against
no intervention or usual practice. We are therefore not able to
assess the effectiveness of the HPS approach against simpler, less
holistic interventions except via comparisons between our own re-
sults and those of reviews specifically focusing on health education
curricula. Factorial designs would be useful to identify the impor-
tance of the three different intervention levels (curriculum, ethos
or environment or both, and family or community or both) and
how they interact.
Many studies failed to report data on a number of pertinent is-
sues. Few studies assessed whether or not their intervention caused
harm to students, either through assessment procedures or, more
importantly, as a result of the intervention itself. Given the sen-
sitive nature of the health topics focused on by these studies, it
is important that researchers fully explore the potential for un-
intended negative consequences on students’ health and well-be-
ing. Disappointingly few studies examined the impact of inter-
ventions by relevant equity criteria such as socioeconomic status,
gender, and ethnicity. It is well acknowledged that interventions
can increase health inequities (MacIntyre 2003). Reporting inter-
vention outcomes within prespecified subgroups will help identify
for whom the intervention works, as well as highlighting potential
impacts on health inequities. Qualitative data collected in process
evaluations could also provide important insights into issues of
equity.The majority of studies failed to provide any details of the
costs of their intervention and only two studies included cost-ef-
fectiveness evaluations. Finally, although the majority of studies
stated their intervention was informed by theory, very few pro-
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vided specific details on how these theories were expected to pro-
duce changes in health behaviours or outcomes in students.
We were unable to evaluate the impact of the HPS framework
on staff health because of the way this intervention has been de-
fined (requiring input into the formal school curriculum as a key
criterion). It is ironic that an intervention which originally en-
visaged healthy school environments that benefited both students
and staff (WHO 1998) precludes the latter by its very definition.
Staff health is clearly important, both in its own right and in terms
of the impact it can have on student health and educational at-
tainment (Bowers 2004; Lang 2013). A slightly modified defini-
tion of the HPS framework would be required to identify holistic
interventions that specifically seek to target staff health.

Quality of the evidence

The quality of evidence overall, as determined by the GRADE
approach, was low to moderate. RCT evidence was often down-
graded on the basis of high levels of unexplained heterogeneity or
high risk of bias (particularly for blinding of participants and for
attrition). However, as noted above, the presence of heterogene-
ity in public health interventions is often inevitable. In addition,
blinding of participants in such interventions is generally not pos-
sible.
Poor quality of reporting and insufficient detail often hampered
our ability to assess risks of bias in a number of domains, par-
ticularly with regard to random sequence generation, where the
majority of studies were assessed as being at unclear risk of bias.
Similarly, a lack of published protocols for many studies hampered
our ability to assess risk of bias for selective reporting of outcome
data.
We assessed the majority of studies as being at high risk of per-
formance bias: to a certain extent this is an unavoidable feature
of interventions of this type whereby blinding of participants is
difficult, if not impossible. However, this limitation has impor-
tant implications for the reliability of outcome data included in
this review. The majority of studies relied on student self reports
to assess impact on outcome measures and thus were assessed as
being at high risk of bias due to their lack of blinding. While fea-
sible alternatives to self report may not be available or appropriate
for some outcomes, researchers should be encouraged to use val-
idated, objective measures assessed by researchers blind to group
allocation wherever possible to mitigate this problem.
Attrition was also noted to be a problem in a number of studies,
with high numbers of students lost to follow-up. Attrition was
particularly problematic in the multiple risk behaviour interven-
tions. These studies tended to be of longer duration (two years
or more), which inevitably increases the possibility of attrition
over time. However, these studies often targeted low-income areas
where student turnover in schools can be high and may often be
related to the outcomes being measured (for example, expulsions
due to substance use or violent behaviours). Loss of clusters was a

problem in a number of studies which could similarly introduce
bias if schools with more challenging student intakes were more
likely to withdraw from the study.
Only 37 studies reported their sample size power calculation, and
only 27 adjusted this calculation to take into account the impact
of clustering. It is therefore possible that many included studies
did not have enough power to detect true statistical differences
between groups. More worryingly, nine studies failed to adjust
their analyses for the impact of clustering, despite analysing data
at the student level. This would result in an overestimation of the
precision of the effect estimate. We used reported or imputed intra-
cluster correlation coefficients (ICCs) to correct for this where
these data were included in meta-analyses.
Conducting systematic reviews of complex interventions is chal-
lenging (Jackson 2005; Shepperd 2009). This is the first Cochrane
Review of this intervention and the very large number of hits gen-
erated by our searches (78,651 before de-duplication), the sub-
stantial number of review outcomes and the complexity of synthe-
sising data on a complex, multi-level intervention meant that this
review has taken a long time to complete. We conducted our orig-
inal search in January 2010 and updated this in March and April
2013. Consequently, the latest search upon which this review is
based began just over 12 months from the date of publication.

Potential biases in the review process

One limitation of this review is the potential for publication bias.
It is possible that eligible studies have been carried out but have
not been submitted or accepted for publication because of their
null findings. The likelihood of this is difficult to judge, as in many
cases we did not have enough studies contributing data to the
meta-analyses to be able to draw funnel plots. The move towards
the registration of trials and protocols should help to identify (if
not alleviate) this problem in the future.
One further limitation concerns our decision to have only one au-
thor complete the initial title screen to exclude those papers which
were obviously not relevant to the review. This was a pragmatic
decision based on the extremely large number of hits our search
strategy generated ( 50,000). A very broad search strategy was nec-
essary because of the absence of consistent key words for these
interventions. It is therefore possible that we may have missed
some eligible studies during this initial single-person screening.
However, we feel this is unlikely for two reasons. First, we double-
screened a random 10% of titles to check accuracy, and consistency
and agreement between the two authors was excellent (kappa =
0.88). Second, we handsearched references lists from eligible trials
and relevant systematic reviews to identify any potentially relevant
trials.
We did not search the ASSIA database or any websites during our
updated searches in March and April 2013, and it is possible that
we may have missed relevant studies as a result. However, during
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our original search these sources did not identify any relevant
studies, which were not also identified in other database searches.
We acknowledge a number of methodological limitations with re-
gard to our meta-analyses. First, in a small minority of studies in
which no adjustment for clustering had been made in the reported
analysis, and for which ICCs were not available (either from study
publications or from attempted contact with the authors), we used
ICCs from similar studies in order to make an adjustment for clus-
tering. To ensure that our analyses were conservative, if multiple
ICCs were available we chose the largest. Second, where standard
deviations for the study population were not reported, we imputed
a standard deviation from another similar study in order to cal-
culate a standardised mean difference (SMD). Unlike imputation
of missing ICCs, this decision impacts upon the point estimate
of intervention effectiveness from the specific study, rather than
just its precision. We conducted sensitivity analyses to examine the
impact of this decision on our analyses, as reported in Additional
Table 7. Third, where studies provided model data but no standard
errors or P values, we used the final values for outcome measure-
ments and adjusted for clustering using methods described above.
Finally, to calculate SMDs we used the overall (‘total’) standard
deviation across all individuals in a study rather than the ‘within-
cluster’ standard deviation, as studies rarely reported the latter.
However, because we found ICCs to be generally small in this
review, this is unlikely to have substantially affected our results.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

This review provides evidence that a holistic school-based inter-
vention, like the Health Promoting Schools framework, can be
effective at improving a number of health outcomes in students,
especially those concerning body mass index (BMI), physical ac-
tivity, physical fitness, fruit and vegetable intake, tobacco use, and
being bullied. On current evidence, we are unable to determine the
impact of this holistic approach on other health outcomes such as
alcohol and drug use, sexual health, violence, and mental health.
However, on balance, there is currently little to suggest that the
interventions that have targeted these health outcomes are likely
to cause harm in student populations. Given the paucity of data,
it is not possible to determine the impact of the HPS approach on
academic or attendance or both outcomes.

Child and adolescent health matter. Investment in these formative
years can prevent suffering, reduce inequity, create healthy and
productive adults, and deliver social and economic dividends to
nations. Schools are an obvious place to facilitate this investment,
given the inextricable links between health and education. Ulti-
mately the aim of these two disciplines is largely the same: to create
healthy, well-educated individuals who can contribute successfully
to society.

Despite the obvious connections, across the globe, structural bar-
riers prevent the realisation of this mutual agenda. Government
departments responsible for health and education often operate
in isolation from one another, and this fundamental connection
is lost. The World Health Organization (WHO) explicitly set out
a new vision of health and education in its Health Promoting
Schools (HPS) framework, yet since its inception there appears
to have been little advance in breaking down this silo approach.
Our review demonstrates the potential benefits of this approach
for health. We have yet to see its benefit for education. This is a
political issue. Cross-departmental working between health and
education is required to allow the HPS policy to achieve its po-
tential.

Implications for research

While this review has produced some evidence in favour of the
HPS framework, the number of studies contributing evidence is
low, hampering our ability to draw definitive conclusions. We
regard this review as an important first step in mapping out the
broad range of intervention types using the HPS approach and a
synthesis of the current state of evidence. More research in this
area is justified and we have identified a number of research gaps
below, which future studies should seek to fill. In addition, we
have highlighted some methodological and reporting issues, which
should be addressed.

Research gaps

• More research is required to determine the effectiveness of
the HPS approach, particularly with regard to sexual health,
mental health, alcohol and drug use, and violence (either singly
or as part of a multiple risk behaviour intervention). Research
should seek to determine whether these outcomes are best
addressed during childhood or adolescence.

• More evaluations of physical activity or nutrition
interventions or both are required that target older children (over
12 years of age).

• Future interventions should attempt to measure their
impact on academic achievement and behaviours, in addition to
health outcomes. The most appropriate ways to assess these
should be determined in close consultation with teachers and
educators.

• There is a need for more research conducted outside of the
United States, particularly with regard to multiple risk behaviour
interventions.

• High-quality randomised controlled trials (RCTs), using
the HPS approach, conducted in low- and middle-income
countries are also urgently needed.

Methodological issues
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• Future interventions might consider the use of factorial
designs to identify the importance of the three different
intervention levels (curriculum, ethos or environment or both,
and family or community or both) and how they interact.

• Interventions should be theory-based and have a clear
implementation plan, preferably detailed in a logic model to
facilitate evaluation and reporting of process and outcomes.
Mediation analysis should be used to test whether or not the
intervention changed hypothesised mediators, and whether
changes in mediators resulted in changes in outcomes.

• Process evaluations should be embedded in trial evaluations
and seek to use consistent measures to assess implementation
fidelity, acceptance, and reach. However, they also need to go
beyond these by collecting qualitative contextual data, which will
help answer the questions: what works, for whom, in what
circumstances, and why (Bonell 2012).

• Studies should include economic evaluations so that the
cost effectiveness of this approach can be determined.

• Studies focusing on overweight or obesity should use age-
and gender-adjusted BMI scores (standardised BMI (zBMI)).

• Studies should use validated, objective outcome measures
wherever possible; for example, accelerometry to measure
physical activity, cotinine tests to assess smoking status.

• Interventions should include postintervention follow-up
measures in order to determine the sustainability of the HPS
approach.

Reporting issues

• Authors should adhere to the CONSORT extension
guidelines for the reporting for cluster-RCTs (Campbell 2004).
In particular, trial papers should report school-level intra-cluster
correlation coefficients (ICCs) on all relevant outcomes.

• Descriptive statistics (for example, means and standard
deviations) should be provided in addition to any multi-level
model data to allow easy inclusion of data in future meta-
analyses.
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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]

Anderson 2005

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: UK
School type: Primary
Target group: 6 - 7 and 10 - 11 year-olds
Number of intervention schools: 2
Number of control schools: 2
Number of schools in alternate group: n/a
Number of participants: 158 I, 136 C

Interventions Name of intervention: -
Start date: 1999
Duration: 8 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Curriculum focused on practical food preparation and tasting, promoted through hands-
on activities. written work, videos, self-monitoring materials and story books
Changes to ethos or environment:

Increased provision of fruit and vegetables (F&V) in school tuck shops and school
lunches. Tasting opportunities, poster, quizzes, classroom presentations, school assem-
blies and teacher training
Links with families or communities:

Parents were sent newsletters and were involved in running the school tuck shops
Any other intervention elements:

Communication strategies and social marketing integrated and supported the interven-
tion. Volunteer student peer communicators were recruited and trained to help deliver
the intervention components

Outcomes Primary health outcomes:

Fruit & Vegetable consumption
Secondary health outcomes:

Cognitive and attitudinal variables relating to F&V
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: June 2000

Funding source Funded by Food Standards Agency (UK)
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Anderson 2005 (Continued)

Notes This study did not adjust for clustering. The SEs presented in Tables 7 and 9 were clearly
incorrect (too big and too small, respectively). We attempted to contact the authors for
clarification but they were unable to provide any data. We therefore calculated SEs from
the P value provided and used an imputed SD to create a SMD

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools appear to have been allocated to in-
tervention/control at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No details provided

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Only 44% of the total possible sample were
included. Unclear whether this is due to low
recruitment at baseline or high levels of at-
trition during the study. One intervention
school had much lower levels of students
eligible for free school meals than the other
3 schools included in the intervention

Arbeit 1992

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grades 4 - 5 (9 - 11 year-olds)
Number of intervention schools: 2
Number of control schools: 2
Number of schools in alternate group: n/a
Number of participants: 530
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Arbeit 1992 (Continued)

Interventions Name of intervention: Heart Smart
Start date: 1985
Duration: 2½ years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

Students received the Heart Smart curriculum which presents information about car-
diovascular risk factors, nutrition, exercise, and behaviour skills for adoption of positive
health practices. “Superkid/Superfit” is the physical activity component of the interven-
tion. PE teachers deliver 12 lessons focusing on knowledge, modelling, mastery, and a
physical activity session with feedback
Changes to ethos or environment:

Modification of school lunches to reduce sodium, sugar and fat content. Students en-
couraged to choose healthier options
Links with families or communities:

Newsletters were sent to parents. Parents were also invited to be members of the school’s
health advisory committee
Any other intervention elements:

Family health promotion sessions were offered to families of children identified at being
at high risk of cardiovascular disease

Outcomes Primary health outcomes:

Unclear which are primary and secondary outcomes. Hypertension, obesity, cholesterol,
physical fitness, school lunch choices, changes to nutritional quality of school lunches
Secondary health outcomes:

See above
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: Winter 1985, spring 1986

Funding source Supported by funds from the National Heart, Lung and Blood Institute of the United
States Public Health Service (USPHS), National Research and Demonstration centre -
Arteriosclerosis (NRDC-A), HL15103

Notes This study did not adjust for clustering.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Unclear risk No details provided
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Arbeit 1992 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No details provided

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Low participation rate (61%). Authors
state “Since all fifth grade students did not
participate in the lunch program, our sam-
ple was self-selected.”

Basen-Engquist 2001

Methods Study design: Cluster-RCT at level of school
Intervention approach: Sexual health intervention

Participants Country: USA
School type: High
Target group: Grade 9 (14 - 15 year-olds)
Number of intervention schools: 10
Number of control schools: 10
Number of schools in alternate group: n/a
Number of participants: 3869

Interventions Name of intervention: Safer Choices
Start date: 1993
Duration: 2 years
Comparators: Control schools received a standard knowledge-based HIV/STD/preg-
nancy prevention curriculum
Theoretical framework(s) as reported by authors: Social cognitive theory, social in-
fluence theory and models of school change
Input into curriculum:

A sequential 20-session classroom curriculum for 9th- and 10th-grade students (10
sessions per year)
Changes to ethos/environment:

A School Health Promotion Council was set up involving teachers, students, parents,
administrators, and community representatives. A Safer Choices peer team or club was
set up that hosted school-wide activities such as school newspaper articles, conducting
school opinion polls, organising public speakers and special assemblies, distributing me-
dia materials, conducting small group discussions and organising dramatic productions
Links with families/communities:
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Basen-Engquist 2001 (Continued)

Newsletters sent to parents 3 times a year. Family homework assignments were set.
Curriculum/homework activities to enhance students’ familiarity with support services
outside of schools. Parents also served on the Health Promotion Councils
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Delayed sexual initiation, number of times had sex without condom in last 3 months,
number of sexual partners with whom students had sex without condom in last 3 months
Secondary health outcomes:

Use of a condom at first and most recent intercourse, number of times had sexual
intercourse in the last 3 months, number of sexual partners in the last 3 months, use of
alcohol or drugs before sexual intercourse in the last 3 months, being tested for HIV and
for other STDs
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: Spring 1994, 1995

Funding source The study was support by Contract No. 200-91-0938 from the Centres for Disease
Control and Prevention

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools appear to have been allocated to in-
tervention/control at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Cohort for analysis included only those stu-
dents who completed baseline assessment
AND enrolled for the second school year.
Therefore there may have been differen-
tial attrition for those who dropped out
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Basen-Engquist 2001 (Continued)

of school. Students who dropped out were
more likely to be older, not living with par-
ents, be Asian, have lower school grades, re-
port more risky behaviours and have poorer
scores on psychosocial scales. However, few
differences found for sexual behaviours be-
tween those who dropped out and those
who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Beets 2009

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: USA
School type: Elementary
Target group: Grades 2 - 3 (7 - 9 year-olds)
Number of intervention schools: 10
Number of control schools: 10
Number of schools in alternate group: n/a
Number of participants: unclear

Interventions Name of intervention: Positive Action (Hawai’i)
Start date: 2001
Duration: 3 years
Comparators: No intervention or usual practice. Control schools received a monetary
incentive to participate and the Positve Action intervention once the trial was complete
Theoretical framework(s) as reported by authors: Theory of self-concept, Theory of
triadic influence
Input into curriculum:

140 lessons per grade per academic year, offered in periods of 15 - 20 minutes long. Six
main units: self concept, mind and body positive actions, social and emotional actions
for managing oneself responsibly, getting along with others, being honest with yourself
and others, self improvement
Changes to ethos or environment:

School climate kit providing directions for school-wide climate programme to promote
core elements of the Positive Action classroom curriculum and to encourage and reinforce
positive actions throughout the entire school. Teacher training on classroom management
Links with families or communities:

Parent information booklet, homework assignments and family training programme
Any other intervention elements:

None stated
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Beets 2009 (Continued)

Outcomes Primary health outcomes:

Substance use, violent behaviours and sexual activity
Secondary health outcomes:

Teacher reports of substance use and violent behaviours
Academic or school-related outcomes:

Standardised test scores for maths and reading, suspensions, retention in grade, school
quality composite scores
Attendance outcomes:

Absenteeism
Number of follow-ups: 1
Follow-up time points: End of Grade 5. Postintervention follow-up conducted 1 year
later

Funding source Funded by National Institute on Drug Abuse (grant DA13474 and DA018760)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools were assigned to intervention or
control groups at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported (by students
and teachers) and participants were un-
likely to have been adequately blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No data provided on how many students
participated in baseline assessments so not
possible to assess attrition. However, au-
thors report no differences between stu-
dents whose parents provided consent to
participate at Grade 5 (end of study) to
those who did not provide consent

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted
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Bere 2006

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: Norway
School type: Primary
Target group: Grade 6 (11 - 12 year-olds)
Number of intervention schools: 9
Number of control schools: 10
Number of schools in alternate group: n/a
Number of participants: 450

Interventions Name of intervention: Fruit and Vegetables Make the Mark
Start date: 2001
Duration: 6 months. 4 of the 9 intervention schools continued the programme into the
following year but because this was optional, they cannot be considered to be randomised
during this year
Comparators: No intervention or usual practice. However, because it was a national
programme all schools (including controls) were offered the school fruit programme
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

Curriculum was delivered in Home Economics lesson over a period of 7 months. Stu-
dents were introduced to the benefits of eating fruit and vegetables. Activities included
preparing fruit- or vegetable-based meals and snacks, taste testing, and monitoring of
fruit and vegetable consumption over 3 days
Changes to ethos or environment:

All schools (including controls) were encouraged to participate in the national fruit and
vegetable subscription programme which provides a portion of fruit or vegetables to all
children each day
Links with families or communities:

6 themed newsletters were distributed to parents and included health-related informa-
tion, recipe ideas, activities for parents and children to do together and a competition.
A parents’ meeting was held at the start of the project to introduce the intervention to
them
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Fruit and vegetable consumption at school and all day
Secondary health outcomes:

Accessibility of fruit and vegetables at home, modelling, intention to eat 5-a-day, self
efficacy to eat 5-a-day, awareness of 5-a-day
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: May and June 2002. A 2nd follow-up was conducted a year
later but these data are not included in this review, as by this time control schools had
also received the intervention and thus were no longer randomised
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Bere 2006 (Continued)

Funding source Funded by Norwegian Research Council

Notes We extracted data for Year 1 data from the follow-up paper, as the original paper did not
perform an intention-to-treat analysis

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk No flow diagram of participants provided.
Unclear exactly how many intervention/
control students participated at baseline
and therefore cannot assess differential bias
by arm. 31% attrition overall. Authors re-
port no baseline differences between stu-
dents who participated in all assessments
and students who did not participate in all
assessments

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Bond 2004

Methods Study design: Cluster-RCT at level of district or community. Longitudinal cohort
study. A repeated cross-sectional survey of Grade 8 students was also conducted at 2-
year intervals; data from these surveys were not included in any analyses
Intervention approach: Mental health and emotional well-being intervention

Participants Country: Australia
School type: Secondary
Target group: Grade 8 (13 - 14 year-olds)
Number of intervention schools: 12
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Bond 2004 (Continued)

Number of control schools: 14
Number of schools in alternate group: n/a
Number of participants: 1335 I, 1343 C

Interventions Name of intervention: The Gatehouse Project
Start date: 1997
Duration: 3 years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work, Attachment theory
Input into curriculum:

A curriculum focusing on cognitive and interpersonal skills was delivered in English or
Personal Development classes over a 10-week term
Changes to ethos or environment:

Schools created adolescent health action teams. Surveys completed to set priority areas
for each school. Health action teams implemented co-ordinated social development
programmes to address the schools’ priorities. Emphasis was placed in developing whole-
school strategies and promoting positive classroom climates
Links with families or communities:

School Action Team invited personnel from outside agencies linked with the school to
be members. In some cases parents were also involved
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Depression, alcohol use, tobacco use, marijuana use, bullying
Secondary health outcomes:

Poor availability of attachments, arguments with 3 or more people
Academic or school-related outcomes:

Low school attachment
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: End of school years 1997, 1998, 1999

Funding source Funded by grants from the Queen’s Trust for Young Australians, Victorian Health Pro-
motion Foundation, National Health and Medical Research Council and Department of
Human Services, Victoria, Murdoch Children’s Research Institute, Sydney Myer Fund,
and the Catholic Education Office

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided
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Bond 2004 (Continued)

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Low rates of attrition overall, non-differ-
ential between intervention and control
groups

Selective reporting (reporting bias) High risk No protocol available. 2 types of analysis
reported (longitudinal and repeated cross-
sectional surveys of Year 8 students). Sexual
health outcomes are reported in the cross-
sectional surveys, but not in the longitudi-
nal data

Other bias High risk Baseline imbalance between groups: 81%
participation at baseline in intervention
schools, compared to 68% in control
schools

Bowen 2007

Methods Study design: Cluster-RCT at level of school
Intervention approach: Hand-washing intervention

Participants Country: China
School type: Primary
Target group: Grade 1 (6 - 7 year-olds)
Number of intervention schools: 29 in enhanced intervention
Number of control schools: 30
Number of schools in alternate group: n/a
Number of participants: 1270 I, 1265 C, 1275 3rd group

Interventions Name of intervention: -
Start date: not stated
Duration: 5 months
Comparators: No intervention or usual practice. Standard government hygiene edu-
cational programming
Theoretical framework(s) as reported by authors: None stated
Input into curriculum:

A single 40-minute classroom session is implemented demonstrating hand-washing tech-
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Bowen 2007 (Continued)

nique and instructing children to wash their hands before meals and after using the toilet
Changes to ethos or environment:

Hand-washing posters and wall charts were designed as part of classroom hygiene com-
petitions. A continuous supply of soap was provided to encourage hand-washing. One
student from each class recruited to assist peers with hand-washing technique and re-
mind them to wash their hands while at school
Links with families or communities:

Take-home pack provided for each student including a hygiene board game, a parents’
booklet about handwashing, and a 50-gram bar of soap
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Illness and illness categories
Secondary health outcomes:

None
Academic or school-related outcomes:

None presented
Attendance outcomes:

1st-grade teachers recorded student absences each school day as standard practice. For
the study, teachers were trained by a paediatrician using standardised case definitions to
identify 10 symptoms or signs of illness and to record these symptoms in association
with student absences
Number of follow-ups: Data collected over 5 months
Follow-up time points: End of intervention

Funding source This study was sponsored by Proctor & Gamble

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Random number generator

Allocation concealment (selection bias) High risk Due to an error, control schools received
intervention materials a week before data
collection. These schools were excluded
and replacement control schools were ran-
domly selected from the remaining pool of
eligible schools

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

68The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Bowen 2007 (Continued)

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were assessed by teachers who
were not blinded to group allocation

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No details on attrition rates provided

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Baseline imbalances noted. Improved
household sanitation facilities were signif-
icantly more prevalent in the intervention
groups, while household piped water ac-
cess tended to be more common among the
control group

Brandstetter 2012

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: Germany
School type: Elementary
Target group: Grade 2 (7 - 8 year-olds)
Number of intervention schools: 16
Number of control schools: 16
Number of schools in alternate group: n/a
Number of participants: 540 I, 579 C

Interventions Name of intervention: URMEL-ICE
Start date: 2006
Duration: 9 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

The curriculum consisted of 29 units (each 30 - 60 minutes) implemented over 1 school
year. The curriculum focused on reducing the amount of sugary drinks consumed and
screen time, and increasing physical activity
Changes to ethos or environment:

2 short blocks of physical activity exercises (each 5 - 7 minutes) were implemented every
day. Teachers undertook 10 hours of training on how to implement the intervention
Links with families or communities:

6 family homework assignments and training and information materials for parents were
provided
Any other intervention elements:

None stated
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Brandstetter 2012 (Continued)

Outcomes Primary health outcomes:

BMI
Secondary health outcomes:

Waist circumference and skinfold thickness
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: September - December 2007

Funding source This study has been funded by the Baden-Württemberg Stiftung (Stuttgart, Germany)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk “The randomisation aimed at creating two
groups (intervention and control) with an
equal number of schools. The procedure
was performed in a blind manner.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details provided as to whether outcome
assessors for anthropometric measures were
blind to group allocation

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. Low levels of attrition, non-differ-
ential loss to follow-up between groups

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Baseline differences between groups noted
for age, migration, parental characteristics
and time lag between baseline and follow-
up assessments
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Caballero 2003

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grade 3 (8 - 9 year-olds)
Number of intervention schools: 21
Number of control schools: 21
Number of schools in alternate group: n/a
Number of participants: 879 I, 825 C

Interventions Name of intervention: Pathways
Start date: 1997
Duration: 3 years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

Classroom curriculum designed to promote healthful eating behaviours and increase
physical activity. In 3rd and 4th grades, 2 x 45-minute lessons delivered for 12 weeks.
In 5th grade this was decreased to 8 weeks
Changes to ethos or environment:

School food service provided with guidelines and tips for decreasing fat content of meals.
A minimum of 3 x 30-minute sessions of moderate-to-vigorous physical activity provided
per week. In addition, 2 - 10-minute exercise breaks were used to promote physical
activity in the classroom. Teacher training provided
Links with families or communities:

Family action packs sent home to parents to support the intervention. Family events
were held at schools and included cooking demonstrations
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

% body fat.
Secondary health outcomes:

Dietary intake, physical activity, and knowledge, attitudes, and behaviours
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: Spring 2000

Funding source Supported by grants U01-HL-50869, U01-HL-50867, U01-HL-50905, U01-HL-
50907, and U01-HL-50885 from the National Heart, Lung, and Blood Institute, Na-
tional Institutes of Health

Notes

Risk of bias
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Caballero 2003 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk “To avoid operator bias, measurement
teams were not involved in delivering the
intervention”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Flow diagram of participants provided.
Non-differential attrition between inter-
vention and control groups

Selective reporting (reporting bias) Low risk Protocol available and all outcomes re-
ported

Other bias Low risk None noted

Colín-Ramírez 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: Mexico
School type: Primary
Target group: Grades 4 - 5 (9 - 11 year-olds)
Number of intervention schools: 5
Number of control schools: 5
Number of schools in alternate group: n/a
Number of participants: 304 I, 315 C

Interventions Name of intervention: RESCATE
Start date: 2005
Duration: 1 year
Comparators: No intervention or usual practice. However, all schools (including con-
trols) were also participating in a Ministry of Health Federal District School Health
Program
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Colín-Ramírez 2010 (Continued)

Theoretical framework(s) as reported by authors: None stated
Input into curriculum:

30-minute classroom lessons emphasising the importance of physical activity were given
weekly over 20 weeks. PE lessons were adapted to increase amount of time spent in
moderate-to-vigorous physical activity
Changes to ethos or environment:

Exercise breaks in the classroom lasting 2 - 10 minutes were designed to increase energy
output and promote physical activity in the classroom. Healthy snacks (low fat, salt,
sugar) were also promoted in schools
Links with families or communities:

Talks were held for parents. Family homework assignments were set. Parents also received
menu and healthy snack suggestions and recommendations for a healthy lifestyle
Any other intervention elements:

All schools (including controls) were also participating in a Ministry of Health School
Health Program. This comprised an integrated health team (doctor, dentist, psychologist,
nurse and social worker) who were based full-time within the schools

Outcomes Primary health outcomes:

Unclear which are primary and secondary outcomes. Nutrition intake, moderate and
moderate-to-vigorous physical activity, TV viewing, computer usage, video game playing
Secondary health outcomes:

See above
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: After 6 and 12 months

Funding source The lead author as supported by a postgraduate CONACYT scholarship, no. 228317

Notes This study did not adjust for clustering

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded
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Colín-Ramírez 2010 (Continued)

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded. However, nutritionists who anal-
ysed the self-reported food diaries were
blind to intervention condition

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No details provided to assess whether there
was differential attrition between condi-
tions, or if those who dropped out were dif-
ferent from those who completed the study

Selective reporting (reporting bias) High risk BMI appears to have been measured but
only reported as percentage of children
overweight or obese

Other bias Low risk None noted

Crespo 2012

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary
Target group: K-Grade 2 (5 - 8 year-olds)
Number of intervention schools: 3 schools received Family + Community intervention
Number of control schools: 4
Number of schools in alternate group: 3 schools = Family only, 3 schools = Community
only
Number of participants: 218 (Community only), 227 control, 194 Family only, 165
Family + Community

Interventions Name of intervention: Aventuras Para Niños
Start date: 2003
Duration: 5 semesters
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social ecological theory, Social
cognitive theory, Health belief model, Structural model of health behavior
Input into curriculum:

Schools were asked to implement the SPARK physical activity curriculum - a previously
developed programme focusing on health-fitness and skill-fitness activities
Changes to ethos or environment:

Improvements were made to school playgrounds and salad bars. Physical activity equip-
ment provided. Posters displayed in classrooms and newsletters distributed to students
Links with families or communities:

Improvements made to community parks. Local restaurants asked to create healthy chil-
dren’s menus. Frequent produce buyers’ cards were distributed throughout the commu-
nity
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Crespo 2012 (Continued)

Any other intervention elements:

None stated

Outcomes Primary health outcomes:

BMI z-score
Secondary health outcomes:

Child diet, physical activity, and sedentary behaviour
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: 2004, 2005, 2006. Follow-up conducted 1 and 2 years postin-
tervention

Funding source Funded by the National Heart, Lung, and Blood Institute (5R01HL073776). Ad-
ditional support was provided by the Centers for Disease Control and Prevention
(5U48DP000036), the American Cancer Society (RSGPB 113653 and PFT-04-156-01)
, the National Institute of Diabetes and Digestive and Kidney Diseases (F31DK079345)
, and the National Heart, Lung, and Blood Institute (T32HL079891)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk BMI measurements conducted by staff
blind to group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Nutrition outcomes were self-reported and
participants were unlikely to have been ad-
equately blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. Low attrition rates at 1st follow-up
(time point used in meta analysis). How-
ever, at the long-term (3-year) follow-up,
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Crespo 2012 (Continued)

both groups experienced high levels of at-
trition (41%). No differences found be-
tween those who dropped out and those
who competed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Cross 2011

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: Australia
School type: Primary
Target group: Grade 4 (9 -10 year-olds)
Number of intervention schools: 15
Number of control schools: 14
Number of schools in alternate group: n/a
Number of participants: 1046 I, 922 C

Interventions Name of intervention: Friendly Schools
Start date: 2000
Duration: 2 years
Comparators: No intervention or usual practice. Standard government health education
curriculum and bullying policy and practice for control schools
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work, Social cognitive theory, Ecological theory, Social control theory, Health belief
model, Problem behaviour theory
Input into curriculum:

Student-centred learning activities incorporated into the curriculum. They were designed
to build pro-social skills, enhance students’ understanding of what constitutes bullying
and how to respond to it. They were implemented for 3 hours at the start of 3 x 10-week
terms in the first 2 school years. Teachers were provided with training and materials to
support implementation
Changes to ethos or environment:

A whole-school team was set up to review their school’s current practices, and to plan
and implement their school’s policy and other bullying prevention and management
activities. They were also trained in how to manage bullying incidents at the student
level. Schools received summaries of results following each wave of data collection
Links with families or communities:

9 x 10 to 15 minute homework activities linked to classroom learning activities were
provided to parents. 16 brief newsletter items (8 per year) were developed to increase
parents’ awareness and management of bullying issues. Parents were also invited to be
involved in the development and dissemination of the school bullying policy
Any other intervention elements:

None stated
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Cross 2011 (Continued)

Outcomes Primary health outcomes:

Bullied, bullied others, told someone if saw bullying, saw another person being bullied
Secondary health outcomes:

Unclear. Mediating variables (attitudes to bullying, perceptions of social support, knowl-
edge of bullying and school adjustment) and psychological health outcomes (depression,
anxiety, peer relations self concept and general self concept)
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: November 2000, 2001, 2002

Funding source Funded by Western Australia Health Promotion Foundation (Healthway)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Paper states that “trained research staff
(most of whom were blind to condition)
administered questionnaires to students”.
However, outcomes were self-reported and
participants were unlikely to have been ad-
equately blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Attrition at end of intervention was 16%
- 18% and non-differential between in-
tervention and control groups. At the 12-
month follow-up attrition rates increased
and were high in intervention schools (34%
versus 25%). Students lost to follow-up
were more likely to be bullied more regu-
larly and less likely to tell someone if they
were bullied

77The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cross 2011 (Continued)

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Cross 2012

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: Australia
School type: Primary
Target group: Grades 2, 4 and 6 (7 8, 9 - 10, and 11 - 12 year-olds)
Number of intervention schools: 7
Number of control schools: 7
Number of schools in alternate group: 6
Number of participants: 1334 I, 1454 C, 1109 3rd group

Interventions Name of intervention: Friendly Schools, Friendly Families
Start date: 2002
Duration: 2 years
Comparators: Control schools received Friendly Schools manual but no other input
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Schools were required to implement at least 2 x 60-minute activities each year. Teachers
received 2 hours of training on how to deliver the curriculum each year
Changes to ethos or environment:

Schools formed a project team consisting of 5 key staff and a parent. This team received
6 hours per year of whole-school implementation training. Ongoing staff support was
also provided. They were provided with a whole-school implementation manual and
tools. Staff received 3 hours training on school behaviour management. Schools also con-
ducted audits, development, implementation and monitoring of: policy, ethos, physical
environment and management of bullying incidents
Links with families or communities:

Schools implemented awareness raising with parents including 25 newsletters, a parent
booklet, 5 school assemblies, songs and referral information. The project team were pro-
vided with 3 hours of training on parent engagement. A 2-hour parent workshop was
held. 4 parent-child communication sheets were provided and there were 6 classroom-
home activities implemented. Schools were encouraged to form links with school psy-
chologists and other relevant professionals
Any other intervention elements:

Restorative techniques used to manage bullying incidents

Outcomes Primary health outcomes:

Being bullied, bullying others and telling if they were bullied
Secondary health outcomes:

None
Academic or school-related outcomes:

78The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Cross 2012 (Continued)

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: November 2002, October 2003, October 2004.The interven-
tion ran for 2 years. The schools were then left to maintain the intervention and they
were followed-up a year later in October 2004

Funding source Funded by the Western Australian Health Promotion Foundation (Healthway)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk High levels of overall attrition at post-tests
2 and 3. Attrition rates in control group
(low intervention) were higher than for
those in the high-intervention group

Selective reporting (reporting bias) High risk No protocol available. Intervention was im-
plemented in Grades 2, 4 and 6. However,
this paper only presents data for Grades 4
and 6. Authors say Grade 2 results will be
presented in a separate paper

Other bias High risk Parents of students in control group (low
intervention) were less education than the
other groups
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De Vries (Denmark) 2003

Methods Study design: Cluster-RCT at level of district or community: 2 regions were allocated
as intervention and control areas
Intervention approach: Tobacco intervention

Participants Country: Denmark
School type: Secondary
Target group: Grade 7 (12 - 13 year-olds)
Number of intervention schools: 30
Number of control schools: 30
Number of schools in alternate group: n/a
Number of participants: not clear

Interventions Name of intervention: European Smoking Prevention Framework Approach (Den-
mark)
Start date: 1998
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Attitude-Social influence-self-Ef-
ficacy (ASE) model.
Input into curriculum:

14 sessions delivered over the 3 years focusing on: refusal skills training; social pressure
or influence; health consequences; tobacco advertising; decision making
Changes to ethos or environment:

School level action included pupil involvement, school policy manual and posters dis-
played in the school. ESFA School Policy Guide and Teacher Manual was disseminated
to all schools
Links with families or communities:

Parents received a letter about the ESFA project and how to discuss tobacco use with
their child. Brochure distributed to community youth leaders describing how to discuss
non-smoking with adolescents. ESFA posters were displayed in public places such as
libraries, swimming halls, sport centres, etc
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Ever smoked, weekly smoking
Secondary health outcomes:

Pros and cons of smoking, social self efficacy, situational self efficacy, stress self efficacy,
intention to smoke in the future
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: Three
Follow-up time points: Autumn 1999

Funding source Funded by the European Commission (The Tobacco Research and Information Fund;
96/IT/13-B96 Soc96201157)
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De Vries (Denmark) 2003 (Continued)

Notes The ESFA intervention was part of a multi-country study implemented in Denmark,
Finland, Spain, Portugal, the UK, and The Netherlands. Only the Denmark and Finland
interventions were cluster-RCTs that met the HPS criteria

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Separate participation/drop-out data for
each country not provided so difficult to
assess attrition. However, authors note that
there was a lower response rate in interven-
tion group than controls at follow-up

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Low and differential levels of participation
(60% control, 41% intervention)

De Vries (Finland) 2003

Methods Study design: Cluster-RCT at level of school
Intervention approach: Tobacco intervention

Participants Country: Finland
School type: Secondary
Target group: Grade 7 (12 - 13 year-olds)
Number of intervention schools: 13
Number of control schools: 14
Number of schools in alternate group: n/a
Number of participants: 2816
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De Vries (Finland) 2003 (Continued)

Interventions Name of intervention: European Smoking Prevention Framework Approach (Finland)
Start date: 1998
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Attitude-Social influence-self-Ef-
ficacy (ASE) model.
Input into curriculum:

4 - 5 lessons held per year including: refusal skills training, videos, role playing. Lessons
were integrated into regular school subjects such as maths, geography, etc
Changes to ethos or environment:

The school level programme included the following: pupil involvement, identifying a
school contact person, school policy manual, posters displayed in the school, smoke-free
competitions
Links with families or communities:

Parents provided with smoking cessation brochures and invited to participate in a com-
petition. Newsletters on anti-smoking messages sent to students’ homes. Community
media campaign implemented
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Ever smoked, weekly smoking
Secondary health outcomes:

Pros and cons of smoking, social self efficacy, situational self efficacy, stress self efficacy,
intention to smoke in the future
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: Autumn 1999, 2000, 2001

Funding source Funded by the European Commission (The Tobacco Research and Information Fund;
96/IT/13-B96 Soc96201157)

Notes The ESFA intervention was part of a multi-country study implemented in Denmark,
Finland, Spain, Portugal, the UK, and The Netherlands. Only the Denmark and Finland
interventions were cluster-RCTs that met the HPS criteria

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study
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De Vries (Finland) 2003 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk 2 control schools decided not to continue
in the programme due to time constraints,
resulting in attrition of 46% in control con-
dition versus 27% in intervention group

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Eather 2013

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity intervention

Participants Country: Australia
School type: Primary
Target group: Grades 5 and 6 (10 - 12 year-olds)
Number of intervention schools: 2
Number of control schools: 2
Number of schools in alternate group: n/a
Number of participants: 118 I, 108 C

Interventions Name of intervention: Fit-4-Fun
Start date: 2011
Duration: 8 weeks
Comparators: No intervention or usual practice.
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work, Social cognitive theory, Harter’s competence motivation theory
Input into curriculum:

A Health and Physical Education curriculum was implemented for 1 hour per week for
8 weeks. Teachers were provided with lesson plans, teacher and student work booklets,
resource materials and information about how to integrate it into other subjects (such
as science and maths)
Changes to ethos or environment:

Daily breaktime and lunchtime activities were led by students for 8 weeks to encourage
physical activity. Task cards and equipment were provided
Links with families or communities:

The home activity programme comprised 20 minutes, 3 times a week for 8 weeks.
Work booklets and information booklets were sent home to parents. Home-based fitness
activities and challenges were set for children and their families
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Eather 2013 (Continued)

Any other intervention elements:

None stated

Outcomes Primary health outcomes:

20-minute shuttle run
Secondary health outcomes:

Muscular fitness, flexibility, BMI and zBMI.
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: June 2011

Funding source Funded by The Physical Activity and Nutrition Research Centre (The University of
Newcastle) and Sports Medicine Australia

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “The random allocation sequence was gen-
erated by a computer-based random num-
ber-producing algorithm and completed by
a researcher not involved in the project to
ensure an equal chance of allocation to each
group.”

Allocation concealment (selection bias) Low risk “The random allocation sequence was gen-
erated by a computer-based random num-
ber-producing algorithm and completed by
a researcher not involved in the project to
ensure an equal chance of allocation to each
group.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk Outcome assessors for BMI and physical
fitness were blind to group allocation

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. Low rates of attrition, non-differen-
tial between groups
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Eather 2013 (Continued)

Selective reporting (reporting bias) Low risk Protocol available and all outcomes re-
ported on

Other bias Low risk None noted

Eddy 2003

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: USA
School type: Elementary
Target group: Grades 1 and 5 (6 - 7 and 10 - 11 year-olds)
Number of intervention schools: 6
Number of control schools: 6
Number of schools in alternate group: n/a
Number of participants: 382 I, 289 C

Interventions Name of intervention: Linking the Interests of Families and Teachers (LIFT)
Start date: 1991
Duration: 10 weeks. (This course was run over 3 successive years, with 2 intervention
and 2 control schools allocated each year)
Comparators: No intervention or usual practice. Control schools received USD 2000
in unrestricted funds
Theoretical framework(s) as reported by authors: Coercion theory
Input into curriculum:

The LIFT programme comprised 20 x 1-hour sessions spread across a 10-week period
and focused on social and problem-solving skills
Changes to ethos or environment:

Schools implemented the Good Behaviour Game which rewards positive behaviour on
the playground during free-play periods
Links with families or communities:

Parent phone line, newsletters and parent training sessions for 6 weeks. These activities
run alongside the 10-week curriculum component
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Antecedents of oppositional defiant disorder and conduct disorder: Peer-preferred be-
haviour, mother-aversive behaviour, child physically aggressive in playground
Secondary health outcomes:

Tobacco use, alcohol use, illicit drug use, police arrest
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: Eight
Follow-up time points: After 10 weeks (at end of intervention). Postintervention follow-
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Eddy 2003 (Continued)

up was conducted annually from grades 6 - 12

Funding source Support for this project was provided by the Prevention and Behavioral Medicine Re-
search Branch (Grant R01 MH054248, Grant P30 MH 46690), the Division of Epi-
demiology, Services and Prevention Branch, NIDA (P30 DA 023920), and by a centre
infrastructure development grant from the McConnell Clark Foundation

Notes This study did not adjust for clustering

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Names pulled out of a hat and randomly
assigned to intervention and control groups

Allocation concealment (selection bias) Unclear risk For the first year, school principals were
asked to pull names out of a hat to deter-
mine allocation. In the 2 subsequent years,
allocation was done at the research centre
without the principals present

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Neither students nor teachers were blind to
group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Attrition data are not clearly presented

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Evans 2013

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: UK
School type: Primary
Target group: Year 2 (6 - 7 year-olds)
Number of intervention schools: 27
Number of control schools: 27
Number of schools in alternate group: n/a
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Evans 2013 (Continued)

Number of participants: 550 I, 530 C

Interventions Name of intervention: Project Tomato
Start date: 2007
Duration: 10 months
Comparators: Minimal input. Control schools received a ‘5-A-DAY’ booklet and
healthy eating leaflets to distribute to parents of Year 2 pupils
Theoretical framework(s) as reported by authors: Framework for health maintenance
behaviour
Input into curriculum:

Teachers were provided with 12 lesson plans. No further details provided
Changes to ethos or environment:

Schools were provided with information on how to set up a school committee. In ad-
dition, schools also received customised module of activities and materials depending
on their current level of experience in promoting healthy eating. For example, schools
might be offered advice on how to set up a cookery or gardening club
Links with families or communities:

Advice, newsletters, and take-home activity bags were sent home to parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Fruit and vegetable consumption
Secondary health outcomes:

Intake of key nutrients including; total energy, fat, salt, sugar, carotene, and vitamin C.
Attitudinal variables. BMI
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: One
Follow-up time points: September to October 2008 (within 6 months of end of inter-
vention)

Funding source Funded by the National Prevention Research Initiative of the UK Medical Research
Council

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study
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Evans 2013 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Nutrition outcomes were based on parent
report. It is unlikely they would have been
adequately blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Adequate flow diagram of participants pro-
vided. 2 schools withdrew “prior to ran-
domization”; however these are labelled as
intervention schools which suggests they
withdrew AFTER randomisation. 1 inter-
vention and 1 control school were lost to
follow-up

Selective reporting (reporting bias) High risk BMI is noted as a secondary outcome in the
study protocol but no data are presented in
subsequent papers (only baseline measures)

Other bias Low risk None noted

Fekkes 2006

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: Netherlands
School type: Elementary
Target group: 9 - 12 year-olds
Number of intervention schools: 15
Number of control schools: 18
Number of schools in alternate group: n/a
Number of participants: 1214 I, 1552 C

Interventions Name of intervention: -
Start date: 1999
Duration: 1 year (with some activities continuing into a 2nd year depending on school
interest)
Comparators: Not stated
Theoretical framework(s) as reported by authors: No specific theory but based on
Olweus bullying programme
Input into curriculum:

Implementation of a curriculum teaching on bullying behaviour and social skills
Changes to ethos or environment:

Schools asked to develop a written anti-bullying policy, regularly monitor bullying be-
haviour via a questionnaire, and have good supervision during break times. Staff were
also provided with 2 days of training
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Fekkes 2006 (Continued)

Links with families or communities:

Schools informed parents about the initiative and were encouraged to involve them in
the anti-bullying policy of the school
Any other intervention elements:

Students completed the ’Bullying Test’ - a computerised questionnaire that children can
complete anonymously - to gain an insight into bullying behaviour in their school

Outcomes Primary health outcomes:

Bullying and being bullied
Secondary health outcomes:

Psychosomatic complaints, depression, delinquent behaviour
Academic or school-related outcomes:

School satisfaction - contact with other pupils, with school life, contact with teachers
Attendance outcomes:

None presented
Number of follow-ups: Two
Follow-up time points: May 2000 (end of intervention). Postintervention follow-up
was conducted 1 year later in 2001

Funding source Funded by grant 22000061 from ZorgOnderzoek Nederland, The Hague

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Unclear risk No details provided on allocation conceal-
ment. Unclear when schools were assigned
to intervention or control groups

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk 3 clusters (schools) were lost from the con-
trol groups between baseline and 1st fol-
low-up. 1 further cluster was lost from the
intervention group between 1st and 2nd
follow-up. Children in the highest grade
had all left elementary school by the 2nd
follow-up and so were not available for data
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Fekkes 2006 (Continued)

collection. Thus only 58% of the original
sample were included in the 2nd follow-
up. Non-responders at 2nd follow-up had
significantly different psychosomatic com-
plaints that those who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Flay 2004

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: USA
School type: Elementary
Target group: Grade 5 (10 - 11 year-olds)
Number of intervention schools: 4 schools received the ’school/community interven-
tion’ (SCI) plus the ’social development curriculum’ (SDC) which meets the HPS criteria
Number of control schools: 4 schools received an alternative ’Health Enhancement
Curriculum’ that focused on nutrition, physical activity, and general health care
Number of schools in alternate group: 4 schools received a ’social development cur-
riculum’ (SDC) only
Number of participants: unclear

Interventions Name of intervention: Aban Aya
Start date: 1994
Duration: 4 years
Comparators: Alternative intervention. Control group were given a ’Health Enhance-
ment Curriculum’ (HEC) which consisted of the same number of lessons but focused
on nutrition, physical activity and general health care
Theoretical framework(s) as reported by authors: Theory of triadic influence
Input into curriculum:

Social development curriculum was developed consisting of 16 - 21 lessons per year
in grades 5 - 8. Designed to teach the application of cognitive behavioural skills to
avoid violence, provocative behaviours, school delinquency, drug use, and unsafe sexual
behaviours
Changes to ethos or environment:

Local school task force formed to implement the programme, propose changes in school
policy and develop school-community liaisons. Staff received training on how to integrate
prosocial skills into the school environment and model proactive classroom management
skills
Links with families or communities:

Parents and community advocates formed part of the school task force. Parent training
workshops reinforced skills and promoted parent-child communication
Any other intervention elements:

None stated

90The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Flay 2004 (Continued)

Outcomes Primary health outcomes:

Violence, provoking behaviour, school delinquency, substance use, recent sexual inter-
course, condom use
Secondary health outcomes:

None
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 4
Follow-up time points: Spring 1995, 1996, 1997, 1998

Funding source Funded by the Office for Research on Minority Health, administered by the National In-
stitute for Child Health and Human Development, Bethesda, Md, grant U01HD30078
(1992-1997). Data collection in Grade 8 and statistical analyses were funded by grant
R01DA11019 from the National Institute on Drug Abuse, Bethesda (1998-2003)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study. 1 school refused
to participate after realising they could be
assigned to control group

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No flow diagram provided and total num-
ber of students completing baseline mea-
sures not provided. An average turnover of
20% occurred each year, resulting in the fi-
nal analysis sample consisting of just 51%
of the original baseline sample. No details
provided on differential attrition between
intervention and control groups, or if those
who dropped out were different from those
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who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Unclear risk None noted

Foster 2008

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: USA
School type: Elementary and Middle
Target group: Grades 4 - 6 (9 - 12 year-olds)
Number of intervention schools: 5
Number of control schools: 5
Number of schools in alternate group: n/a
Number of participants: 749 I, 600 C

Interventions Name of intervention: School Nutrition Policy Initative
Start date: not stated
Duration: 2 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: None stated
Input into curriculum:

50 hours of food and nutrition education provided per year. The curriculum was inte-
grated into various classroom subjects
Changes to ethos or environment:

A Nutrition Advisory Group was set up in each school to co-ordinate a self assessment of
their school nutrition environment. Changes made to food sold in schools to ensure they
met nutritional standards. Schools engaged in a number of activities such as limiting
use of food as a reward, promoting active recess and providing healthy breakfasts. Social
marketing techniques used to promote the intervention
Links with families or communities:

The intervention was promoted to families via home and school association meetings,
report card nights, parent education meetings, and weekly nutrition workshops
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Incidence of overweight and obesity
Secondary health outcomes:

Prevalence and remission of overweight and obesity. Self-reported consumption of energy,
fat, fruit, and vegetables. Self-reported physical activity, sedentary behaviour, TV viewing
during the week and at weekend, and body dissatisfaction
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
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Foster 2008 (Continued)

Number of follow-ups: Two
Follow-up time points: End of 1st and 2nd years

Funding source Funded by the Centers for Disease Control and Prevention (R06/CCR321534-01) and
the US Department of Agriculture, Food and Nutrition Service

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

High risk Team collecting height and weight data for
BMI were not blind to group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Attrition rates were high (30% - 40%) but
did not differ between intervention and
control groups. Those who dropped out
were not significantly different from those
who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Foster 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
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Foster 2010 (Continued)

Number of intervention schools: 21
Number of control schools: 21
Number of schools in alternate group: n/a
Number of participants: 3222 I, 3191 C

Interventions Name of intervention: HEALTHY
Start date: 2006
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: None stated
Input into curriculum:

A classroom-based curriculum (FLASH - Fun Learning Activities for Student Health)
was implemented targeting self awareness, knowledge, behavioural skills and peer in-
volvement for behavioural change
Changes to ethos or environment:

Changes made to school meals to improve quantity and nutritional quality of foods
offered. Changes made to PE lessons to increase the amount of time spent in moderate-
to-vigorous physical activity
Links with families or communities:

Family outreach newsletters were produced and students received a package of take-
home materials to use with their family to support the intervention messages
Any other intervention elements:

Communication strategies and social marketing integrated and supported the interven-
tion. Volunteer student peer communicators were recruited and trained to help deliver
the intervention components

Outcomes Primary health outcomes:

Combined prevalence of overweight and obesity
Secondary health outcomes:

Obesity (BMI ≥ 95th percentile), BMI z score, and continuous and categorical measure-
ments of waist circumference, fasting glucose level, fasting insulin level, adverse events
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: Spring 2008, 2009

Funding source Supported by grants (U01-DK61230, U01-DK61249, U01-DK61231, and U01-
DK61223) from the National Institute of Diabetes and Digestive and Kidney Diseases
of the National Institutes of Health to the Studies to Treat or Prevent Pediatric Type 2
Diabetes (STOPP-T2D) collaborative group, with additional support from the Ameri-
can Diabetes Association

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Foster 2010 (Continued)

Random sequence generation (selection
bias)

Low risk The co-ordinating centre developed a strat-
ified randomisation scheme

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded, although attempts
were made to minimise this by keeping in-
tervention and data collection staff separate

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk Measurements were performed by staff who
were not involved in the intervention

Incomplete outcome data (attrition bias)
All outcomes

Low risk Flow diagram of participants provided. At-
trition rates equal between intervention
and control groups. No differences be-
tween drop-outs and those who completed
the study. Intention-to-treat analysis per-
formed

Selective reporting (reporting bias) High risk Various secondary outcomes are described
in a study design paper but are not re-
ported on: physical activity and sedentary
behaviour, fitness, economic outcomes and
academic outcomes

Other bias Low risk None noted

Frey 2005

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: USA
School type: Elementary
Target group: Grades 3 - 6 (8 - 12 year-olds)
Number of intervention schools: 3
Number of control schools: 3
Number of schools in alternate group: n/a
Number of participants: 549 I, 577 C

Interventions Name of intervention: Steps to Respect
Start date: 2000
Duration: 1 year. (The intervention ran for 2 school years but after 1st year the control
schools also received the interventions. We therefore only included data from the 1st
year of intervention)
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Frey 2005 (Continued)

Comparators: No intervention or usual practice. Control schools offered the programme
after trial completion
Theoretical framework(s) as reported by authors: Social ecological model
Input into curriculum:

Curriculum implemented over a 12 - 14-week period and focused on social-emotional
skills for positive peer relations, emotion management, and recognising, refusing, and
reporting of bullying behaviour
Changes to ethos or environment:

School bullying policy implemented. Staff training on implementing the curriculum
Links with families or communities:

Parents were informed about the school’s bullying policy. Take-home letters for parents
provide an overview of the key concepts and skills covered by the student curriculum
and describe activities to support their use at home
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Unclear which are primary and secondary outcomes. Observations of aggressive be-
haviour, observations of social interaction, self-reported beliefs, self-reported behaviours
Secondary health outcomes:

See above
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: April to June 2000. A 2nd follow-up was conducted a year later
but these data are not included in this review as by this time control schools had also
received the intervention and thus were no longer randomised

Funding source Funding provided by the Committee for Children, Seattle, Washington

Notes This study only adjusted for clustering at classroom (not school) level

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Unclear risk No details provided on allocation conceal-
ment. Matched pairs were assigned over 2
separate years

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded
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Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Attrition data not clearly presented. Attri-
tion rates appear to be 19%. No differences
were found between groups apart from for
’encouragement of bullying’

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Grydeland 2013

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: Norway
School type: Primary
Target group: Grade 6 (11 - 12 years-olds)
Number of intervention schools: 12
Number of control schools: 12
Number of schools in alternate group: n/a
Number of participants: 553 I, 975 C

Interventions Name of intervention: Health In Adolescents (HEIA)
Start date: 2007
Duration: 20 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Socioecological framework
Input into curriculum:

5 classroom sessions on nutrition and physical activity were delivered by teachers to
students during the 6th grade
Changes to ethos or environment:

Short (10-minute) physical activity breaks were held once a week during lessons. Fruit
and vegetable breaks were also held once a week. Sports equipment was provided to
encourage physical activity during recess. Active commuting campaigns were held and
pedometers were given out. PE teachers received a training course on how to deliver PE
in an enjoyable way
Links with families or communities:

Fact sheets were sent home to parents. In addition, students had to complete homework
assignments with parents in the 7th grade
Any other intervention elements:

A computer-tailored programme targeting physical activity, sedentary behaviours and
nutrition was implemented during the 7th grade
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Grydeland 2013 (Continued)

Outcomes Primary health outcomes:

Height, weight, waist and hip circumference, BMI, unintended negative consequences
Secondary health outcomes:

Intake of sugary drinks and sugary or fatty or salty snacks, fruit and vegetable intake,
self-reported physical activity, accelerometry, psycho-social measures
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: May 2008

Funding source Funded by the Norwegian Research Council [grant number 155323/V50] with supple-
mentary funds from the Throne Holst Nutrition Research Foundation, University of
Oslo, and also from the Norwegian School of Sport Sciences

Notes This study did not adjust for clustering in their analysis of BMI or zBMI

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “12 schools were randomly assigned by
simple drawing to the intervention group
and 25 to the control group.”

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk “Neither participants not investigators
were blinded for condition”

Blinding of outcome assessment (detection
bias)
Objective measures

High risk “Neither participants not investigators
were blinded for condition”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Nutrition outcomes were self-reported and
participants were not blind to group allo-
cation

Incomplete outcome data (attrition bias)
All outcomes

High risk Adequate flow diagram of participants pro-
vided. Low attrition rates at follow-up,
non-differential between groups. However,
those who dropped out were more likely
to have higher BMI and zBMI than those
who completed the trial
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Grydeland 2013 (Continued)

Selective reporting (reporting bias) Low risk Trial design paper available and all out-
comes reported. However, design paper
says economic data were collected and these
do not appear to have been reported

Other bias High risk Low participation rate (67% - 69%).

Haerens 2006

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: Belgium
School type: Middle
Target group: Grades 7 - 8 (12 - 14 year-olds)
Number of intervention schools: 5 schools received intervention + family support
Number of control schools: 5
Number of schools in alternate group: n/a
Number of participants: 1194 Int + family support, 735 C, 911 int without family
support

Interventions Name of intervention: -
Start date: 2003
Duration: 2 years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Theory of planned behaviour,
Transtheoretical model, Social cognitive theory, Attitude, Social influence and self Effi-
cacy (ASE) model
Input into curriculum:

Physical activity and healthy eating were promoted via a computer-tailored intervention
which provided immediate personal feedback on their level of activity and fat intake
Changes to ethos or environment:

Schools provided extra opportunities to be physically active during breaks, at lunchtime
and after school. Workgroups were formed and were provided with information and
guidance on how to address the intervention topics
Links with families or communities:

Parents were invited to interactive meetings, information sent via home correspondence
and parents were provided with a free CD with the adult computer-tailored intervention
to be used at home
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Height, weight, BMI, zBMI
Secondary health outcomes:

Self-reported total physical activity, physical activity at school, leisure time sports, leisure
time active travel
Academic or school-related outcomes:
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None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: May and June 2004, 2005

Funding source Funded by the Policy Research Centre Sport, Physical Activity, and Health which is
funded by the Flemish Government

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk Unclear if team collecting height or weight
data for BMI were blinded to group al-
location. Accelerometry was used to assess
physical activity levels

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Attrition rates were low (maximum 12%)
but no details provided on differential at-
trition between intervention and control
groups, or whether those who dropped out
were different to those who completed the
trial

Selective reporting (reporting bias) Unclear risk No published protocol available

Other bias Low risk None noted

100The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Hall 2004

Methods Study design: Cluster-RCT at level of school
Intervention approach: Safety and accident prevention intervention

Participants Country: Australia
School type: Primary
Target group: Grade 5 (10 - 11 year-olds)
Number of intervention schools: 13
Number of control schools: 14
Number of schools in alternate group: n/a
Number of participants: 1987

Interventions Name of intervention: School Bicycle Safety Project or ’The Helmet Files’
Start date: 2000
Duration: 2 years
Comparators: No intervention or usual practice. Control schools received the standard
road safety programme available in all Western Australian schools and authors note
that control schools were “also likely to be engaging in some whole school road safety
strategies” (no further details provided)
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

A teacher and peer-led classroom curriculum (The Helmet Files) was implemented over
2 years (6 sessions per year)
Changes to ethos or environment:

Development or review of school road safety policy. Committee for road safety formed.
Monitoring of helmet use around the school. Teacher training
Links with families or communities:

A family programme comprised 8 home activities which linked to the classroom cur-
riculum. 5 newsletters were developed and sent out to parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Observed helmet use
Secondary health outcomes:

Self-reported helmet use. Observed helmet use and whether worn correctly
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: December 2000, 2001

Funding source Funded by the National Health and Medical Research Council (Project ID 111114) and
the Western Australian Health Promotion Foundation (Healthway)

Notes

Risk of bias
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Hall 2004 (Continued)

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk Unclear if observers were blind to group
allocation

Incomplete outcome data (attrition bias)
All outcomes

High risk Attrition rates higher in intervention stu-
dents than controls (13% versus 2% for I
and C respectively at 1st follow-up; 23%
versus 10% at 2nd follow-up

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Hamilton 2005

Methods Study design: Cluster-RCT at level of school
Intervention approach: Tobacco intervention

Participants Country: Australia
School type: High
Target group: Grade 9 (14 - 15 year-olds)
Number of intervention schools: 14
Number of control schools: 16
Number of schools in alternate group: n/a
Number of participants: Unclear in paper: 4636 or 4384

Interventions Name of intervention: -
Start date: 1999
Duration: 2 school years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Intervention sought to help students who smoke to quit or reduce their smoking, as well
as promoting being smoke-free to those who did not smoke. 4 x 1-hour sessions were
held in over the 2 intervention years. Activities focused on personal smoking behaviours;
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identifying physical, social, financial, and other risks associated with smoking; and de-
veloping strategies to reduce risks from smoking
Changes to ethos or environment:

School nurses provided support to students wanting to quit or reduce smoking and
received additional training to support this. Schools were encouraged to address smoking
via their school policies
Links with families or communities:

Parents received newsletters providing advice on how to improve parent-child commu-
nication about smoking. They were also informed if their child had been smoking at
school
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Regular smoking (4 or more days in previous week)
Secondary health outcomes:

Current smoking within last 30 days
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: June - November 1999, June - December 2000, December
2000

Funding source Funded by the Western Australian Health Promotion Foundation (Healthway)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk High levels of attrition (45.5%). Those
who dropped out were more likely to
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smoke, have family members who smoked
and be poorer than those who completed
the trial. Some evidence of differential at-
trition between intervention and control
groups

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Baseline differences observed between in-
tervention and control groups. Control stu-
dents were older, more likely to smoker,
had lower SES, less likely to have a mother
who completed Grade 12 and more likely
to have a family member who smoked

Hoffman 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: USA
School type: Primary
Target group: Kindergarten and Grade 1 (5 - 7 year-olds)
Number of intervention schools: 2
Number of control schools: 2
Number of schools in alternate group: n/a
Number of participants: 149 I, 148 C

Interventions Name of intervention: Athletes in Service Fruit and Vegetable Promotion Program
Start date: 2006
Duration: 2½ years
Comparators: Alternative intervention. Control schools received the ’athlete in service’
physical activity programme only
Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

The classroom component included the 5-A-DAY Adventures CD-ROM (Dole Food
Company, 2000) used during computer classes. The computer programme delivered
health information to students via attractive, engaging cartoon characters and videos
with same-age peers
Changes to ethos or environment:

Loudspeaker announcements made in schools to provide an interesting fact about the
’fruit or veg of the day’. Posters promoting fruit and vegetables were hung in the school
cafeteria. Lunch aides praised children eating fruit and vegetables and offered stickers
Links with families or communities:

Interactive children’s books on the theme of 5-A-DAY were assigned as homework to be
done with parents. Parents were also involved in creating a school cookbook
Any other intervention elements:

None stated
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Outcomes Primary health outcomes:

Lunchtime fruit and vegetable consumption
Secondary health outcomes:

Fruit and vegetable preferences
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 4
Follow-up time points: Spring 2006, 2007, 2008, 2009

Funding source Funded by the National Institute of Child Health and Human Development
[K23HD047480]

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated at the start of the study
by person not involved in the trial

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk Height/weight data were collected by study
author. It is unclear if she was blind to group
allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Significantly greater attrition in control
group at 2nd follow-up than in interven-
tion group (29% versus 20%)

Selective reporting (reporting bias) High risk No protocol available. BMI was collected
at baseline but not at follow-up

Other bias High risk Low participation rates - only 56% of inter-
vention and 45% control parents agreed to
let their children participate. Baseline im-
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balances between groups: intervention stu-
dents were more likely to be Asian, have
a parent born outside of the USA and not
speak English at home

Hoppu 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: Finland
School type: Secondary
Target group: Grade 8 (13 - 14 year-olds)
Number of intervention schools: 6
Number of control schools: 6
Number of schools in alternate group: n/a
Number of participants: 769

Interventions Name of intervention: -
Start date: 2007
Duration: 8 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

Nutrition education was implemented by teachers during regular lessons. Teachers were
offered ready-made plans and materials but were also encouraged to use the materials
during their normal lessons according to their needs
Changes to ethos or environment:

Discussions held with head teachers and catering staff to determine how they could
improve the school food environment. Supply of sugary snacks was restricted and healthy
alternatives encouraged in some schools. Supply of fresh bread was increased. Drama
workshops about eating and school meals were held to improve commitment to the
intervention
Links with families or communities:

Parents were invited to an information meeting where they were offered a meal and were
provided with information about the intervention and school meals. A healthy eating
magazine was also delivered to all parents. Results from the baseline study were made
available to students, teachers and parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Consumption of rye bread, fruits, vegetables and sweets. Snacks and drinks consumed
during school hours
Secondary health outcomes:

None.
Academic or school-related outcomes:

None presented
Attendance outcomes:
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Hoppu 2010 (Continued)

None presented
Number of follow-ups: 1
Follow-up time points: April 2008

Funding source Funded by SITRA (Finnish Innovation Fund)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk High rates of attrition - only 44% students
completed questionnaires and food diaries
for main outcomes

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Only 52% students agreed to participate.
Baseline differences between intervention
and control groups were not accounted for
in analysis

Jansen 2011

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: The Netherlands
School type: Primary
Target group: Grades 3 - 8 (8 - 14 year-olds)
Number of intervention schools: 10
Number of control schools: 10
Number of schools in alternate group: n/a
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Jansen 2011 (Continued)

Number of participants: 1271 I, 1499 C

Interventions Name of intervention: Lekker Fit!
Start date: 2006
Duration: 8 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Theory of planned behaviour
ecological model (Egger and Swinburn)
Input into curriculum:

3 PE sessions per week were provided by a professional PE teacher. 3 classroom lessons
also implemented and focused on healthy nutrition, activity and healthy lifestyles
Changes to ethos or environment:

Additional sport and play activities outside of school hours
Links with families or communities:

Family homework assignments provided. Local sports clubs invited to present themselves
during PE classes
Any other intervention elements:

Children took part in the Eurofit test at the start and end of the year. If their BMI
was above the recommended limit, parents were informed and were offered individual
counselling by the school nurse

Outcomes Primary health outcomes:

BMI, waist circumference, fitness
Secondary health outcomes:

None reported
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: May to June 2007

Funding source Not stated

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Coin toss

Allocation concealment (selection bias) Low risk Schools allocated to intervention/control at
the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

108The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Jansen 2011 (Continued)

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details provided on whether outcome
assessors were blind to group status

Incomplete outcome data (attrition bias)
All outcomes

Low risk Low levels of attrition that did not differ
between intervention and control groups

Selective reporting (reporting bias) High risk The protocol reports that the primary out-
come of fitness was tested through the Eu-
rofit test which comprises 8 items (includ-
ing 20-metre shuttle run). However, fitness
outcome data are presented for the shuttle
run alone. Secondary outcomes on nutri-
tional intake and physical activity levels are
also missing

Other bias High risk Baseline differences noted between groups
for BMI, waist circumference and shuttle
run scores, as well as ethnicity

Komro 2008

Methods Study design: Cluster-RCT at level of district or community: Randomisation at the
level of ’study units’ - geographically close schools within city-defined community areas
Intervention approach: Alcohol intervention

Participants Country: USA
School type: Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
Number of intervention schools: 10 study units comprising 29 schools
Number of control schools: 0
Number of schools in alternate group: n/a
Number of participants: 4259

Interventions Name of intervention: Project Northland (Chicago)
Start date: 2002
Duration: 3 years
Comparators: No intervention or usual practice. Control schools were offered the
intervention after trial completion
Theoretical framework(s) as reported by authors: Theory of triadic influence
Input into curriculum:

Peer-led classroom curriculum - 6 - 10 sessions per year
Changes to ethos or environment:

Peer leadership and youth-planned community service projects
Links with families or communities:

Family home works and interactive activities, poster fair, family fun event, parent forum,
parent postcards, neighbourhood action teams
Any other intervention elements:
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Komro 2008 (Continued)

None stated

Outcomes Primary health outcomes:

Alcohol use. Intention to use alcohol. Multiple drug use
Secondary health outcomes:

Norms supportive of use. Perceived outcomes supportive of use. Lack of resistance. Self
efficacy. Parental involvement. Limited access to alcohol
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: Three
Follow-up time points: Spring 2003, 2004, 2005

Funding source Funded by grant R01-AA13458 from the National Institute on Alcohol Abuse and
Alcoholism

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk High rates of attrition (approximately
40%). Those who dropped out were more
likely to be black, come from single-parent
families and have slightly higher alcohol use
scores. There was no differential attrition
between intervention and control groups

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted
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Kriemler 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity intervention

Participants Country: Switzerland
School type: Elementary
Target group: Grades 1 and 5 (6 - 7 and 10 - 11 year-olds)
Number of intervention schools: 9
Number of control schools: 6
Number of schools in alternate group: n/a
Number of participants: 297 I, 205 C

Interventions Name of intervention: Kinder-Sportstudie (KISS)
Start date: 2005
Duration: 11 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: None stated
Input into curriculum:

2 additional PE lessons a week were implemented by specialist PE teachers
Changes to ethos or environment:

Several short activity breaks (2 - 5 minutes) were introduced during academic lesson
every day
Links with families or communities:

Flyers on health topics were sent to parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Skinfolds, fitness, physical activity, quality of life
Secondary health outcomes:

BMI, blood pressure, waist circumference
Academic or school-related outcomes:

None presented
Attendance outcomes:

Protocol says absence data was going to be collected but it is not reported
Number of follow-ups: 1
Follow-up time points: July 2006

Funding source Funded by the Swiss Federal Office of Sports (grant number SWI05-013), the Swiss
National Science Foundation (grant number PMPDB-114401), and the Diabetes Foun-
dation of the Region of Basel

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated random number ta-
ble

111The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Kriemler 2010 (Continued)

Allocation concealment (selection bias) Low risk Schools allocated at the start of the study
by person not involved in the trial

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Zahner 2006 paper states that “Children,
parents and classroom teachers knew the
group allocation prior to baseline testing”.
However Kriemler 2010 suggests that stu-
dents and parents did not know their group
allocation

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk Assessors were blind to group allocation
for collection of BMI data but not waist
circumference and skinfold thickness data
(latter two outcomes not included in meta
analyses). Accelerometry was used to assess
physical activity levels

Incomplete outcome data (attrition bias)
All outcomes

Low risk Flow diagram of participants provided.
Non-differential attrition between inter-
vention and control groups. No differences
between those who completed and those
who dropped out of the trial

Selective reporting (reporting bias) High risk Secondary outcomes presented in protocol
do not match those in trial paper. Not all
outcomes have been reported, for example,
food intake, school absences

Other bias High risk Authors state there were no differences
overall between groups at baseline. How-
ever it appears that intervention students
in 1st grade were more likely to come from
migrant families and have parents with no
formal education

Kärnä 2011

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: Finland
School type: Primary
Target group: Grade 4 - 6 (9 - 12 year-olds)
Number of intervention schools: 39
Number of control schools: 39
Number of schools in alternate group: n/a
Number of participants: 7564
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Kärnä 2011 (Continued)

Interventions Name of intervention: KiVa (1)
Start date: 2007
Duration: 9 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

20 hours of student lessons focused on raising awareness of bullying issues, increasing
empathy and promoting strategies to support victims. The intervention incorporated an
anti-bullying computer game
Changes to ethos or environment:

A team of 3 teachers was formed to deal with cases of bullying. The team worked
with the classroom teacher to address the issues. Cases were handled through a series of
individual and small group discussions with the victims, bullies, classroom teachers and
other classmates. Teachers received 2 days of training
Links with families or communities:

Parents received a guide including information about bullying and advice on what they
should do to prevent and reduce the problem
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Self-reported and peer-reported bullying and victimisation
Secondary health outcomes:

Peer-reported assisting or reinforcing or defending, anti-bullying attitudes, empathy, self
efficacy, well-being at school
Academic or school-related outcomes:

Well-being at school
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: December 2007 and January 2008, May 2008

Funding source Funded by the Finnish Ministry of Education and Culture

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded
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Kärnä 2011 (Continued)

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk In total 7 control schools dropped out of
the trial between randomisation and Wave
3 follow-up. Students who dropped out
were different from those who completed
the trial in terms of peer-reported bullying
behaviours but not victimisation

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk Note noted

Kärnä 2013

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: Finland
School type: Elementary and Lower Secondary
Target group: Grade 1 - 3 and 7 - 9 (6 - 9 and 12 - 15 year-olds)
Number of intervention schools: 78
Number of control schools: 79
Number of schools in alternate group: n/a
Number of participants: 23,430

Interventions Name of intervention: KiVa (2)
Start date: 2008
Duration: 9 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

20 hours of student lessons focused on raising awareness of bullying issues, increasing
empathy and promoting strategies to support victims. The intervention incorporated an
anti-bullying computer game for Grades 1 - 3 and a virtual learning environment (KiVa
street) for Grades 7 - 9
Changes to ethos or environment:

A team of 3 teachers was formed to deal with cases of bullying. The team worked
with the classroom teacher to address the issues. Cases were handled through a series of
individual and small group discussions with the victims, bullies, classroom teachers and
other classmates. Teachers received 2 days of training
Links with families or communities:

Parents received a guide including information about bullying and advice on what they
should do to prevent and reduce the problem
Any other intervention elements:

None stated
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Kärnä 2013 (Continued)

Outcomes Primary health outcomes:

Self-reported bullying and victimisation
Secondary health outcomes:

None reported
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: December 2008 - February 2009, May 2009

Funding source Funded by the Finnish Ministry of Education and Culture and the Academy of Finland
Grant 134843

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk 7 control and 2 intervention schools
dropped out without providing any data
and 1 school only participated in base-
line data collection. These data were sub-
sequently excluded from analysis. Students
who dropped out had poorer bullying out-
comes than those who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available. Due to missing base-
line measures for Grades 1 and 7, the paper
only presented data for Grades 2 - 3 and 8
- 9. (Grades 1 and 7 presented online)

Other bias Low risk None noted
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Levy 2012

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: Mexico
School type: Elementary
Target group: Grade 5 (10 - 11 year-olds)
Number of intervention schools: 30
Number of control schools: 30
Number of schools in alternate group: n/a
Number of participants: 509 I, 510 C

Interventions Name of intervention: Nutrición en Movimiento
Start date: 2010
Duration: 6 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Not explicitly theory-based, but
does mention use of theory of peer learning for 1 element of the intervention (puppet
theatre)
Input into curriculum:

6 nutrition and physical activity workshops were held for children in intervention schools
(1 per week). Intervention students also developed and presented a puppet show to 1st
- 3rd grade students focusing on intervention messages
Changes to ethos or environment:

Teachers attended a 2-day workshop about healthy eating and physical activity. Training
also provided to staff running the school store to encourage them to sell more fruit,
vegetables, and water. PA announcements were used to promote intervention messages.
Water bottles were delivered to children and teachers. Physical activity before the start
of lessons was conducted 2 - 5 times a week. Organised games during break times were
held once a week. Posters and banners were displayed throughout the school
Links with families or communities:

Recipe calendars, including ideas for healthy school lunches, were sent to all parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

BMI
Secondary health outcomes:

Food intake, physical activity, knowledge, and self efficacy
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: One
Follow-up time points: May and June 2011

Funding source Funded by the State system for the comprehensive development of the family, State of
Mexico

Notes
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Levy 2012 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk Authors state this was a ’blind’ trial but do
not specify what is meant by this

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk Not clear if outcome assessors for BMI were
blind to group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Nutrition outcomes were self-reported and
participants were unlikely to have been ad-
equately blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants
through study provided. Low levels of at-
trition, non-differential between groups

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Baseline differences noted between groups
for physical activity, nutrition and knowl-
edge variables

Li 2011

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: USA
School type: Elementary
Target group: Grade 3 (8 - 9 year-olds)
Number of intervention schools: 7
Number of control schools: 7
Number of schools in alternate group: n/a
Number of participants: Approximately 310 in both I and C groups

Interventions Name of intervention: Positive Action (Chicago)
Start date: 2004
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Li 2011 (Continued)

Duration: 6 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Theory of self-concept, Theory of
triadic influence
Input into curriculum:

Curriculum consisted of over 140 (15-minute) age-appropriate lessons per grade that
were designed to be taught 4 days per week. The core curriculum consisted of the
following 6 units: self concept, positive actions for body and mind, social and emotional
positive actions focusing on getting along with others, and managing, being honest with,
and continually improving oneself
Changes to ethos or environment:

School or staff training from the programme developer (4 hours in 1st year, 2 hours
in subsequent years); schools kits provided to help with school preparation and school-
wide climate development
Links with families or communities:

Parent information booklet, family homework assignments, and family training pro-
gramme
Any other intervention elements:

A ’Counselor Kit’ was also provided, with a manual with lessons for counsellors and
therapists for educational or therapeutic purposes

Outcomes Primary health outcomes:

Substance use, serious violence-related behaviours, bullying behaviours, and disruptive
behaviours
Secondary health outcomes:

See academic outcomes
Academic or school-related outcomes:

Standardised test scores for maths and reading. Student and teacher reports of academic
performance, motivation, and disaffection
Attendance outcomes:

Absenteeism
Number of follow-ups: 7
Follow-up time points: Spring and Autumn 2005, Spring 2006, 2007, Autumn 2008,
Spring 2009, Spring 2010

Funding source Funded by the Institute of Education Sciences (IES) and the US Department of Ed-
ucation, under co-operative agreement R215S020218 as part of the SACD Research
Programme

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No detail provided
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Li 2011 (Continued)

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk High rates of attrition: only 21% origi-
nal sample were included in analysis due
to high mobility of low-income urban stu-
dents

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Llargues 2011

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: Spain
School type: Primary
Target group: 5 - 6 year-olds
Number of intervention schools: 8
Number of control schools: 8
Number of schools in alternate group: n/a
Number of participants: 272 I, 232 C

Interventions Name of intervention: The AVall study
Start date: 2006
Duration: 2 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Educational methodology ’IVAC’.
Input into curriculum:

Schools were provided with educational material on healthy eating and ways to promote
physical activity. 3 hours a week were spent in classrooms on developing activities relating
to nutrition or physical activity. These activities were incorporated into regular classes
such as maths, science, languages, etc
Changes to ethos or environment:

Training sessions were offered to teachers. Teachers regularly met with the research team
to plan activities and monitor their progress. Equipment was provided to schools to help
facilitate physical activity during break times
Links with families or communities:
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Llargues 2011 (Continued)

Healthy recipes were distributed each month for children to try out at home with their
family. Parents also received a guide of the local area and paths to exercise during the
weekend. Books about healthy eating were recommended
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

BMI
Secondary health outcomes:

Self-reported food or drink consumption, physical activity and screen time
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: October 2008

Funding source Funded by Observatori de la Salut Carles Vallbona, Fundacio´ Hospital Asil de Gra-
nollers, Public Health Department, Granollers City Council, Primary Health Subdivi-
sion (PCS) GranollerseMollet, Catalan Institute of Health, and by Health Department,
Generalitat de Catalunya, Spain

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details provided as to whether outcome
assessors for BMI were blind to group allo-
cation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Nutrition outcomes were self-reported and
participants were unlikely to have been ad-
equately blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Slightly higher attrition rates in control
(28%) than intervention (21%) for BMI.
High rates of attrition for nutrition and
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Llargues 2011 (Continued)

physical activity questionnaires (48% con-
trol, 42% intervention). No details pro-
vided as to whether drop-outs were differ-
ent from those who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk Baseline imbalances in BMI by gender but
these differences accounted for in analyses

Luepker 1998

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grade 3 (8 - 9 year-olds)
Number of intervention schools: 28 schools received CATCH + family support
Number of control schools: 40
Number of schools in alternate group: 28 schools received CATCH - only intervention
Number of participants: 5106

Interventions Name of intervention: CATCH
Start date: 1991
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory, Social
learning theory, Organisational change theory
Input into curriculum:

Classroom curricula implemented in grades 3 - 5 for between 5 and 12 weeks (depending
on grade). Each lesson was 30 - 40 minutes. The curricula targeted psychosocial factors
and skills development to encourage healthy eating and physical activity. Grade 5 students
also received 4 sessions on tobacco use prevention
Changes to ethos or environment:

Changes made to school meals service to provide school lunches that were lower in fat,
saturated fat and sodium. Staff were given 1 day’s training. Changes were also made to
school PE lessons to increase the amount of moderate-to-vigorous physical activity in
lessons to 40%. Teachers received 1 - 1½ days of training
Links with families or communities:

Activity packs were sent home to be completed by students and parents together. There
were 19 activity packs over the course of 3 school years. During grades 3 and 4, family
members were invited to a “family fun night” which included dance performances by
students, food booths with healthy snacks, distribution of recipes, and games
Any other intervention elements:

None stated
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Luepker 1998 (Continued)

Outcomes Primary health outcomes:

Blood cholesterol levels
Secondary health outcomes:

School lunch menu dietary analysis, PE lesson length and energy expenditure, psychoso-
cial variables re nutrition and physical activity, dietary intake, BMI, skin folds, blood
pressure, ever smoked
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: Spring 1994, 1995. Follow-up data were collected for diet and
physical activity data 3 years postintervention. A series of papers 5 years postintervention
looked at the institutionalisation of the CATCH programme (CATCH ON papers)

Funding source Funded by the National Heart, Lung, and Blood Institute, Bethesda, Md

Notes The original trial paper combined data for the ’CATCH only’ and the ’CATCH + Family
support’; only the latter met the HPS criteria. We therefore contacted the authors who
provided us with disaggregated data for the ’CATCH + Family support’ measured at the
end of the intervention

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details provided as to whether outcome
assessors for BMI were blind to group allo-
cation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk 28% original cohort lost to follow-up.
Non-differential attrition between con-
trol and intervention groups. Those who
dropped out were more likely to be African-
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Luepker 1998 (Continued)

American, but there was no difference in
baseline measures of primary or secondary
outcomes between students who dropped
out and those who completed the trial

Selective reporting (reporting bias) Low risk A trial outline paper was available and all
outcomes were reported

Other bias Low risk None noted

Lytle 2004

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: USA
School type: Middle
Target group: Grades 7 - 8 (12 - 14 year-olds)
Number of intervention schools: 8
Number of control schools: 8
Number of schools in alternate group: n/a
Number of participants: 3878

Interventions Name of intervention: TEENS
Start date: 1998
Duration: 2 years
Comparators: No intervention or usual practice. Control schools were offered the
intervention after trial completion
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

10 nutrition education lessons were implemented in both grade 7 and 8. These sessions
involved self-monitoring, goal setting, hands-on snack preparation, and skill develop-
ment. Peer leaders were involved in delivering sections of the grade 7 curricula. In grade
8, students completed team project on nutrition-related topics. Teachers received 1 day
of training
Changes to ethos or environment:

Changes made to school food service to increase amount of fruits and vegetables and
healthy snacks available to students. School Nutrition Advisory Councils were created to
foster an environment in which healthy food choices were made easier. These councils
comprised school administrators, school staff (teachers, counsellors, nurses), parents,
students, and TEENS staff
Links with families or communities:

3 newsletters and sets of behavioural coupons were sent home in both 7th and 8th grade.
Newsletters included articles on how to encourage children to eat more healthily. The
behavioural coupons set out specific messages such as “Serve a fruit or vegetable with
dinner tonight.” For completing 10 coupons, families received a USD 10 gift certificate
Any other intervention elements:

None stated
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Lytle 2004 (Continued)

Outcomes Primary health outcomes:

Intake of fruits, vegetables, and energy from fat-based foods on 24-hour dietary recalls
Secondary health outcomes:

Student-level fruit and vegetable intake and food choices. Food available at home assessed
by a parent survey. School-level changes including changes in fruits and vegetables offered
and sold in school lunch, snack foods and beverages available and sold à la carte, and
snacks and beverages available in vending machines at school
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: End of 7th and 8th grades

Funding source Funded by the National Cancer Institute (5R01 CA71943-03)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Attrition data by group not provided. Au-
thors state “differential attrition by con-
dition was less evident. Where differences
were seen (P < 0.05), one comparison
favoured the control condition, whereas
one comparison favoured the intervention
condition”. Students who dropped out of
the study were more likely to be minority
students from single-parent households, be
eligible for free school meals, and less likely
to have 2 parents working full-time, or have
parents with higher educational attainment
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Lytle 2004 (Continued)

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

McVey 2004

Methods Study design: Cluster-RCT at level of school
Intervention approach: Body image intervention

Participants Country: Canada
School type: Middle
Target group: Grade 6 - 7 (11 - 13 year-olds) and a subset of teachers in the schools
Number of intervention schools: 2
Number of control schools: 2
Number of schools in alternate group: n/a
Number of participants: 1438

Interventions Name of intervention: Healthy School-Healthy Kids
Start date: Not stated
Duration: 8 months
Comparators: No intervention or usual practice. Control schools were offered the
intervention after trial completion
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work, Ecological approach
Input into curriculum:

A teacher-led curriculum was delivered to all students in all classes including health
education, maths, science, English and drama to ensure the delivery of a consistent school-
wide message. Topics covered included: media literacy; ways to promote self esteem and
body image; individual variability in body size and shape and set-point; ways to promote
a non-dieting approach to eating, active living; developing stress management techniques
and relationship skills
Changes to ethos or environment:

Workshops offered to teachers and parents to make them aware of their own potential
weight biases. Peer-support groups led by nurses for a subgroup of female students who
agreed to participate. Additional school-wide components included: a play performed
to students within each grade; daily public service announcements; video presentations;
and posters displayed throughout the school
Links with families or communities:

Monthly workshops offered to parents. Articles written in the monthly school newsletter
about topics covered by the curriculum
Any other intervention elements:

A single session, led by the research team, was offered to male students in intervention
schools, presenting them with information about the negative effects of bullying, as well
as providing them with assertive coping skills to cope with these pressures

Outcomes Primary health outcomes:

Body satisfaction, internalisation of media ideals, body size acceptance, weight-based
teasing, disordered eating, weight loss, muscle-gaining behaviours
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McVey 2004 (Continued)

Secondary health outcomes:

Teachers’ body satisfaction, internalisation of media ideals, and eating attitudes and
behaviours. Impact on teachers’ perceptions of the school climate
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: End of intervention. Postintervention follow-up was conducted
6 months after the end of the intervention

Funding source Funded by a Women’s Health Council grant of Ontario (Grant # 000-45). The Council
is fully funded by the Ontario Ministry of Health and Long Term Care

Notes This study did not adjust for clustering

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Coin toss

Allocation concealment (selection bias) Low risk Schools allocated at the start of the study
by person not involved in the trial

Blinding of participants and personnel
(performance bias)
All outcomes

High risk “Neither the research team, not the partic-
ipating schools, were blind to the assign-
ment”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were not blind to group allocation

Incomplete outcome data (attrition bias)
All outcomes

High risk 16% sample dropped out by the end of the
intervention, rising to 30% at the 2nd fol-
low-up. Those who dropped out had higher
rates of disordered eating and perceptions
of weight-based teasing, as well as lower
body satisfaction than those student who
remained in the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Low participation rate - only 52% of el-
igible students took part. Not clear how
schools were selected to take part. Baseline
differences between groups on body satis-
faction and body size acceptance
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Nicklas 1998

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: USA
School type: High
Target group: Grade 9 (14 - 15 year-olds)
Number of intervention schools: 6
Number of control schools: 6
Number of schools in alternate group: n/a
Number of participants: 2213

Interventions Name of intervention: Gimme 5
Start date: 1994
Duration: 3 years
Comparators: No intervention or usual practice. Control schools received the Gimme
5 measurements only
Theoretical framework(s) as reported by authors: PRECEDE Model of Health Ed-
ucation
Input into curriculum:

5 x 55-minute themed workshops were provided. These provided students with learning
opportunities to develop knowledge, positive attitudes and skills necessary to increase
fruit and vegetable consumption
Changes to ethos or environment:

A school-wide media marketing campaign was implemented and included taste testing,
posters, public service announcements, and student contests. School meals were modified
to increase the amount, variety, and taste of fruits and vegetables offered to students.
School food staff attended training and booster sessions
Links with families or communities:

Parents received colour brochures, newsletters and a seasonal food calendar. Taste-testing
of Gimme 5 recipes, media displays and other activities were held at Parent-Teacher
Organisation meetings and other family-related events
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Increased daily consumption of fruit and vegetables. Increased knowledge and positive
attitudes towards eating fruit and vegetables
Secondary health outcomes:

None
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: Spring 1995, 1996, 1997

Funding source Funded by the National Institutes of Health, National Cancer Institute, CA59803-01
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Nicklas 1998 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No attrition data presented, although au-
thors note that participation at follow-up
did not differ by treatment condition, gen-
der or ethnicity

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Unclear risk 19 of 22 eligible schools agreed to take part.
Of these, 12 schools were selected. No de-
tails provided as to how these schools were
selected

Olson 2007

Methods Study design: Cluster-RCT at level of district or community: Randomisation occurred
at community level. Repeated cross-sectional observational survey of teenagers at com-
munity beaches or swimming pools
Intervention approach: Sun safety intervention

Participants Country: USA
School type: Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
Number of intervention schools: 5
Number of control schools: 5
Number of schools in alternate group: n/a
Number of participants: not clear
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Olson 2007 (Continued)

Interventions Name of intervention: SunSafe
Start date: 2001
Duration: 3 years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory, Socioeco-
logical theory, Protection motivation theory
Input into curriculum:

Teachers were offered access to brief curricular activities that could be incorporated into
the existing curriculum. In 2nd and 3rd year an interactive 45-minute session on sun
safety was given to all students
Changes to ethos or environment:

Teachers were recruited to form and lead a group of 8th- to 12th-grade students, called
a ’sun team’, to conduct peer-education activities. These included poster contests, stu-
dent performances of sun safety messages, weekly public service announcements, and
promotion of sun safety at school outdoor events
Links with families or communities:

Posters and student-produced SunSafe artwork displayed in community settings. Train-
ing sessions held for primary care clinicians, pool/beach staff, athletic coaches
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Change in the mean percent of body surface area protected by clothing in sun
Secondary health outcomes:

Sunscreen application, sources of advice for sun protection
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: Summer 2001, 2002, 2003

Funding source Not stated

Notes Although the intervention included school-based elements, the primary outcome (%
body surface area protected by clothing) was assessed by observers at beaches and swim-
ming pools

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated numbers

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study
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Olson 2007 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details given as to whether observers
were blind to group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Secondary outcomes were self-reported and
participants were unlikely to have been ad-
equately blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Not applicable. The study did not re-
cruit students directly. Rather, cross-sec-
tional observations of children at beaches
or swimming pools were conducted

Selective reporting (reporting bias) High risk No protocol available. Follow-up observa-
tions were conducted in 2001 - 2003, but
data are only presented for 2 follow-up time
points

Other bias Low risk None noted

Orpinas 2000

Methods Study design: Cluster-RCT at level of school. Repeated cross-sectional surveys and
cohort study
Intervention approach: Violence prevention intervention

Participants Country: USA
School type: Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
Number of intervention schools: 4
Number of control schools: 4
Number of schools in alternate group: n/a
Number of participants: not clear

Interventions Name of intervention: Students for Peace
Start date: 1994
Duration: Intervention took place over 3 semesters.
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

‘Second Steps: A violence prevention curriculum’ was implemented, which aimed to
reduce impulsive and aggressive behaviours and increase social competence. It comprised
15 lessons, each lasting approximately 80 minutes
Changes to ethos or environment:
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Orpinas 2000 (Continued)

A school health promotion council was set up to co-ordinate and develop violence-
prevention activities and programmes. Teachers were trained in conflict resolution and
how to implement the curriculum. Peer mediation was instituted where peers could
mediate conflicts both formally and informally
Links with families or communities:

Parents received monthly newsletters about the programme, which encouraged them to
use positive conflict resolution tactics with their children, increase parental monitoring,
and reduce their own modelling of aggressive behaviour
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Aggressive behaviours, fights at school, injuries due to fighting, missing class because of
feeling unsafe at school, being threatened to be hurt
Secondary health outcomes:

None
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: Spring 1995, 1996

Funding source Funded by the Centers for Disease Control and prevention, National centre for Injury
Prevention (U81/CCU609953-02) and Division of School Health (U48CCU609653)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Attrition rates did not vary by condition
but those who dropped out were more
likely to have poorer scores for the 5 main
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Orpinas 2000 (Continued)

violence-related outcomes

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Schools were matched prior to randomisa-
tion, but the analysis performed was un-
matched

Perry 1996

Methods Study design: Cluster-RCT at level of district or community: randomised by school
district
Intervention approach: Alcohol intervention

Participants Country: USA
School type: Elementary and Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
Number of intervention schools: 10 school districts. Number of schools not stated
Number of control schools: Zero
Number of schools in alternate group: n/a
Number of participants: 1236 I, 1115 C

Interventions Name of intervention: Project Northland (Minnesota)
Start date: 1991
Duration: 3 years. NB There were 3 phases to this intervention which amounted to 7
years in total. However, only the first phase (1991 - 1994) met the criteria for being an
HPS intervention
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

3 curriculum programmes were implemented over the 3 years: Slick Tracey Home Team
program (6th grade) - 4 activity story books and small group discussions. Amazing
Alternatives program (7th grade) - 8-week peer-led classroom curriculum. Powerlines
(8th grade) peer and teacher sessions over an 8-week period
Changes to ethos or environment:

Peer leaders planned alcohol-free activities for students. Students also produced Teen-
Speak - a newsletter sent to parents and other students
Links with families or communities:

Homework activities with parents. Parents were sent ’Northland notes for parents’ con-
taining information on adolescent alcohol use. Community task forces set up to create
links with existing organisations to discourage under-age drinking
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Alcohol use
Secondary health outcomes:

Cigarette use, marijuana use, peer influence scale, self efficacy, perceived access, norms,
parent communication, functional meaning scores, Minnesota Multiphasic Personality
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Perry 1996 (Continued)

Inventory, alcohol purchase attempts
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: Spring 1992, 1993

Funding source Funded by the National Institute on Alcohol Abuse and Alcoholism (RO1-AA08596
and RO1-AA10791)

Notes The initial study (phase one) ran for 3 years from 1991 to 1994. This was followed by
an interim phase (minimal input, 2 years) and then a 2nd phase (2 years). However this
2nd phase did not meet the criteria for HPS intervention (curriculum implemented in
only 1 year). Therefore, only data from Phase 1 are included in this review

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools appear to have been allocated to
intervention or control at the start of the
study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Non-differential attrition between inter-
vention and control groups. Based on base-
line measures, students who dropped out
were not significantly different from those
who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Baseline differences between groups: inter-
vention students were more likely to report
use of alcohol and be older and less likely
to be white
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Perry 1998

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grades 4 - 5 (9 - 11 year-olds)
Number of intervention schools: 10
Number of control schools: 10
Number of schools in alternate group: n/a
Number of participants: 1612

Interventions Name of intervention: 5 A DAY Power Plus
Start date: 1995
Duration: 6 months
Comparators: No intervention or usual practice. Control schools were offered the
intervention after trial completion
Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

16 x 40 - 45-minute classroom sessions were implemented twice a week for 8 weeks.
Sessions included skills-building, problem-solving and taste-testing. Students were re-
warded for eating fruits and vegetables during lunch
Changes to ethos or environment:

Changes made to school food service to encourage selection and consumption of fruits
and vegetables at school lunch. This was done by promoting fruit and vegetables using
the characters and messages from the curriculum materials and increasing variety and
choice. Food service staff were provided with 2 hours of training
Links with families or communities:

In 4th grade, home information or activity packs were sent home for parents and students
to complete together. In 5th grade, snack packs were sent home for students to prepare
as a snack for their families at home
Any other intervention elements:

A local produce retailer provided fruits and vegetables for the classroom taste testing,
home snack packs, and school lunch. A representative from this company also gave a
30-minute presentation on fruits and vegetables to intervention schools. Other partners
provided additional educational and incentive materials

Outcomes Primary health outcomes:

Fruit and vegetable intake, Vitamin C, Vitamin A
Secondary health outcomes:

Total fat and saturated fat intake
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: January - March 1996

Funding source Funding from the National Cancer Institute (ROI CA59805)
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Perry 1998 (Continued)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Unable to determine if attrition was dif-
ferential by treatment condition or if those
who dropped out were different from those
who completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Unclear risk No baseline differences except for 1 health
behaviour questionnaire variable - no fur-
ther details provided

Perry 2003

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: USA
School type: Middle & Junior High
Target group: Grade 7 (12 - 13 year-olds)
Number of intervention schools: 8 schools received DARE Plus intervention
Number of control schools: 8
Number of schools in alternate group: 8 schools received the DARE intervention
Number of participants: 2221 I (DARE Plus), 1790 C, 2226 DARE only

Interventions Name of intervention: DARE Plus
Start date: 1999
Duration: 2 years

135The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Perry 2003 (Continued)

Comparators: No intervention or usual practice. Control schools were offered DARE
Plus after trial completion
Theoretical framework(s) as reported by authors: Theory of triadic influence
Input into curriculum:

The DARE middle and junior high school 10-session curriculum provided skills in
resisting influences to use drugs and in handling violent situations. It also focused on
character building and citizenship skills
Changes to ethos or environment:

Youth action teams were organised during the 1999 - 2001 school years at each of
the 8 schools that received DARE Plus. These sought to create widespread normative
change at the school level. The teams involved the students in identifying, planning and
implementing the types of extracurricular activities that would be offered in the school
Links with families or communities:

’Home team’ activities for students to complete with their parents were an integral part
of the curriculum offered. In addition, 10 follow-up postcards were mailed to parents
every 6 - 8 weeks with short and relevant behavioural messages. Neighbourhood action
teams were formed to address neighbourhood and school-wide issues relating to drug
use and violent behaviour
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Use of cigarettes, use of alcohol, use of marijuana, violent behaviours
Secondary health outcomes:

Norms and expectations re drug use and weapons. Perceived access to and offers of drugs
and weapons. Parental rules and communication re drugs and violence. General social
skills and social support
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: Spring 2000, 2001

Funding source Funded by grant DA 11994-02 from the National Institute on Drug Abuse, Bethesda,
Md

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study
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Perry 2003 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Only 64.6% of students completed all 3
assessments; there was no differential at-
trition between treatment groups for main
outcome variables. However, those who did
not complete all assessments had high lev-
els of drug use and violent behaviour at the
start of the study

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Perry 2009

Methods Study design: Cluster RCT at level of school
Intervention approach: Tobacco intervention

Participants Country: India
School type: Secondary
Target group: Grades 6 to 8 (11 to 14 year-olds)
Number of intervention schools: 16
Number of control schools: 16
Number of schools in alternate group: n/a
Number of participants: 11748

Interventions Name of intervention: Project MYTRI
Start date: 2004
Duration: 2 years
Comparators: No intervention or usual practice. Control schools were offered the
intervention after trial completion
Theoretical framework(s) as reported by authors: Social cognitive theory, social in-
fluences model
Input into curriculum:

Seven peer-led classroom activities implemented in the first year of intervention, followed
by six additional activities the following year
Changes to ethos or environment:

Posters were hung in schools each year, corresponding with classroom activity themes.
Students also engaged in peer-led health activism outside of the classroom, including
competitions between classrooms and schools
Links with families or communities:
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Perry 2009 (Continued)

parents were engaged through family homework assignments and parent postcards
Any other intervention elements:

Manuals for teachers and peer leaders were provided, as well as activity classroom supplies
and a handbook for each student. Materials were developed in English, Hindi, and Tamil

Outcomes Primary health outcomes:

Current tobacco use: in the last 30 days have you i) chewed any tobacco, ii) smoked one
or more bidis, iii) smoked one or more cigarettes
Secondary health outcomes:

Furture intentions re tobacco use. Social, environmental and intrapersonal factors asso-
ciated with tobacco use (for example, knowledge, attitudes, beliefs etc)
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: Two
Follow-up time points: 2005, 2006

Funding source Funded by Fogarty International Center, National Institutes of Health (grant
R01TW005952-06)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Loss of clusters: two schools (one inter-
vention, one control) did not participate
in follow-up surveys because of conflicting
schedules. In addition, three schools (one
intervention, two control) would not allow
10th grade students to participate because
of exams. No differential attrition noted be-
tween treatment groups, but missing data
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was higher among students who reported
tobacco use. High levels of attrition

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Radcliffe 2005

Methods Study design: Cluster RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: Australia
School type: Primary
Target group: Grade 7 (12 to 13 year-olds)
Number of intervention schools: 8
Number of control schools: 6
Number of schools in alternate group: n/a
Number of participants: 451 I, 341 C

Interventions Name of intervention: -
Start date: 2002
Duration: 11 months
Comparators: No intervention usual practice. No contact made with control schools
other than for measurements
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Schools implemented a variety of different changes to the curriculum including: classes
focusing on health, nutrition and breakfast; a unit on body image and healthy eating;
breakfast information provided to teachers to encourage its use in the curriculum; de-
velopment of breakfast recipe books and trailing of recipes etc
Changes to ethos or environment:

Working groups were set up in schools to develop action plans. Schools implemented a
variety of changes to school ethos/environment including: events to promote breakfast;
designating a breakfast eating area; change to timetable to enable earlier morning snack
times; implementing breakfast tuck shops; improving nutritional quality of breakfast
foods sold at the tuck shop
Links with families or communities:

Schools implemented a variety of activities to link with families including: Pieces on
the importance of breakfast included in school newsletter; parent education forums;
involving parents in classroom activities and special events etc
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Proportion of children reporting they usually skip breakfast one or more days per school
week. Consumption of selected breakfast food items, including energy-dense, micronu-
trient-poor food or beverage choices. Selection of perceived ‘healthy breakfast meals’
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from a list
Secondary health outcomes:

Perceptions of the composition of a ‘healthy breakfast’. Intake of various breakfast items
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: One
Follow-up time points: November to December 2002

Funding source Funded by the Commonwealth Department of Health and Ageing through the National
Child Nutrition Program

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Loss of cluster: the results from one inter-
vention school were not included in the
analysis as the results were misplaced

Selective reporting (reporting bias) Unclear risk No protocol available. However, Table
three is titled ’Selected pre-and post-inter-
vention results’, which suggests that other
outcomes are not presented. However, it is
not clear if these outcomes are of relevance
to this review

Other bias High risk There were significant differences between
intervention and control groups at base-
line which do not appear to have been con-
trolled for in the analysis: intervention stu-
dents were more likely to be girls, live in
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an urban area. The intervention group also
had a more even distribution across SES
categories

Reynolds 2000

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grade 4 (9 - 10 year-olds)
Number of intervention schools: 14
Number of control schools: 14
Number of schools in alternate group: n/a
Number of participants: 1698

Interventions Name of intervention: High 5
Start date: 1994
Duration: 1 year
Comparators: No intervention or usual practice. Control schools were offered the
intervention after trial completion
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

A nutrition curriculum (14 lessons) was implemented and included modelling, self
monitoring, problem solving, reinforcement, taste testing, and other methods
Changes to ethos or environment:

Food service managers and workers received a ½ -day training on purchasing, preparing
and promoting fruit and vegetables that met High 5 guidelines. Each cafeteria was rated
on a monthly basis and given 2, 3 or 4 stars based on their completion of 10 intervention
activities
Links with families or communities:

Parents received an overview of the intervention at a ’kick-off ’ night held in each school at
the beginning of the intervention. Parents were asked to encourage and support behaviour
change and to complete 7 family homework assignments
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Consumption of fruit and vegetables (parents and children)
Secondary health outcomes:

Calories from fat (children), psychosocial variables (for example, self efficacy, knowledge
etc.) (parents and children)
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
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Reynolds 2000 (Continued)

Follow-up time points: Spring 1995 (at end of intervention). Postintervention follow-
up occurred 12 months after the end of the intervention in Spring 1996

Funding source Funded by the National Cancer Institute Grant CA59776

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Not possible to determine if there was dif-
ferential attrition by group allocation, but
overall participation rates were high (attri-
tion rates 11% - 16%). However, those who
dropped out had higher baseline fruit and
vegetable consumption

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None identified

Ross 2007

Methods Study design: Cluster-RCT at level of district or community: 20 rural communities
were randomised
Intervention approach: Sexual health intervention

Participants Country: Tanzania
School type: Primary school - but in the context of Tanzania primary schools will include
a very wide age range of students. Students in this intervention had to be 14 or more
years to participate
Target group: Students aged 14+ years
Number of intervention schools: 10 districts randomised, comprising 58 schools and
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Ross 2007 (Continued)

18 health facilities
Number of control schools: zero
Number of schools in alternate group: n/a
Number of participants: 4870 I, 4775 C

Interventions Name of intervention: MEMA Kwa Vijana
Start date: 1999
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

Participatory, teacher-led, peer-assisted in-school programme to improve knowledge and
skills. Consisted of an average of 12 x 40-minute sessions per year
Changes to ethos or environment:

2 - 4 health workers were trained to provide youth-friendly sexual and reproductive
health services
Links with families or communities:

Community-based condom promotion and distribution by peers. Advisory committees
established in each community which held meetings with parents, religious leaders, local
government authorities and women’s groups to inform them about the programme.
Annual youth health weeks held
Any other intervention elements:

Staff of all health units were trained in the management of sexually-transmitted diseases,
and the project ensured a regular supply of drugs and other supplies for both control
and intervention arms

Outcomes Primary health outcomes:

HIV incidence, seroprevalence of Herpes simplex virus type 2
Secondary health outcomes:

Prevalence of syphilis, gonorrhoea, chlamydia, and Trichomonas vaginalis. Incidence
of pregnancy. Knowledge and attitudes regarding sexual health. Age of sexual debut.
Number of sexual partners. Use of condoms
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 3
Follow-up time points: 2000, between 2001 and 2002. Postintervention follow-up was
conducted between 2007 and 2008

Funding source Funded by the European Commission, Development Cooperation Ireland (now Irish
Aid), UK Medical Research Council, UNAIDS, and UK Department for International
Development

Notes

Risk of bias

Bias Authors’ judgement Support for judgement
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Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Computer-generated constrained random
sequence

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details about whether laboratory staff
were blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Flow diagram of participants provided.
High rates of attrition (26% - 28%). Non-
differential attrition between intervention
and control at end of intervention and
long-term follow-up. Those who dropped
out were more likely to be female and be
older

Selective reporting (reporting bias) Low risk Study design paper available and all out-
comes reported

Other bias Low risk None identified

Rush 2012

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: New Zealand
School type: Primary
Target group: 5 and 10 year-olds
Number of intervention schools: 62
Number of control schools: 62
Number of schools in alternate group: n/a
Number of participants: 3034

Interventions Name of intervention: Project Energize
Start date: 2004
Duration: 2 years
Comparators: No intervention or usual practice
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Rush 2012 (Continued)

Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Teachers were provided with curriculum materials to encourage healthy eating. Teachers
were encouraged to keep children as physically active as possible during PE lessons
Changes to ethos or environment:

Canteen make-overs to remove unhealthy foods and replace them with healthier alter-
natives. Active transport, lunchtime games, bike days, and student leadership training
were promoted
Links with families or communities:

Parents were invited to attend 3 information-based sessions, which included a 45-minute
practical nutrition class. Nutrition messages included in school newsletters. Assistance
was also offered to teachers, parents, and the local community through a range of activities
such as professional development opportunities, open days and edible garden activities
Any other intervention elements:

The intervention relied heavily on the use of ’Energizers’ - teachers or graduates in the
fields of exercise and nutrition who were employed to support the development and
delivery of the programme in each school. Each school worked with the Energizer to
develop individualised action plans

Outcomes Primary health outcomes:

Body composition, including height and weight, girth, upper arm circumference, BMI,
zBMI, percentage overweight and obese, percentage body fat, and fat-free mass
Secondary health outcomes:

None reported.
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: 2006

Funding source Funded by The Waikato District Health Board and the Ministry of Health, New Zealand

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “A random number was generated elec-
tronically for each school within the Statis-
tical Package for the Social Sciences statis-
tical software package”

Allocation concealment (selection bias) Low risk “After randomisation, schools were ap-
proached for inclusion in the study with-
out knowledge of whether they would be
programme or control schools.”
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Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk “The measurement teams were trained in
all measurements and blind to the alloca-
tion of the school at baseline and follow-
up.”

Incomplete outcome data (attrition bias)
All outcomes

High risk Not possible to determine attrition rates as
clear data not provided. However, 1 school
withdrew from the study resulting in a loss
of a cluster

Selective reporting (reporting bias) High risk Upper arm circumference and girth are
mentioned in study design paper but are
not reported on in the main trial paper

Other bias High risk Low participation rate: only 48% eligible
students agreed to participate

Sahota 2001

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: UK
School type: Primary
Target group: Years 4 - 5 (8 - 10 year-olds)
Number of intervention schools: 5
Number of control schools: 5
Number of schools in alternate group: n/a
Number of participants: 314 I, 322 C

Interventions Name of intervention: APPLES
Start date: 1996
Duration: 10 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Nutrition education incorporated into the curriculum, healthy eating lessons delivered
by the project dietician, and ’Fit is Fun’ programme incorporated into physical education
lessons
Changes to ethos or environment:

Teacher training, modification of school meals, and the development of school action
plans designed to promote healthy eating and physical activity
Links with families or communities:
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Sahota 2001 (Continued)

Consultation with parents about what the intervention should include. Parents were
invited to help run sessions. Information on intervention sent out to parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

BMI. Foods high in fat, foods and drinks high in sugar, fruit and vegetable intake,
physical activity and sedentary behaviours
Secondary health outcomes:

Psychosocial measures
Academic or school-related outcomes:

Self perception of scholastic competence
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: June - July 1997

Funding source Funded by a grant from Northern and Yorkshire Region Research and Development
Unit

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Coin toss

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk Unclear if outcome assessor for BMI was
blind to group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. Low attrition rates for primary
outcome (BMI), non-differential between
groups
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Sahota 2001 (Continued)

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Low participation in physical activity and
food diaries at baseline and follow-up (63%
and 64%, respectively)

Sallis 2003

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
Number of intervention schools: 12
Number of control schools: 12
Number of schools in alternate group: n/a
Number of participants: 1678

Interventions Name of intervention: Middle-School Physical Activity and Nutrition (M-SPAN)
Start date: 1997
Duration: 2 years
Comparators: No intervention or usual practice. All 24 schools received an incentive
to participate (USD 1000 for PE equipment),
Theoretical framework(s) as reported by authors: An ecological model
Input into curriculum:

Changes to PE lesson context, structure, and teacher behaviour to increase physical
activity
Changes to ethos or environment:

Physical activity was promoted throughout the school day (for example, during breaks
and lunchtimes). School policies to support physical activity and healthy eating imple-
mented. Changes made to the nutritional quality of food offered in schools. Student
health committees set up to implement monthly health-related activities
Links with families or communities:

Intervention was promoted to parents via articles in the school newsletter, posters and
brochures at open houses and presentations to Parent Teacher Association meetings
Any other intervention elements:

All 24 schools received an incentive to participate (USD 1000 for PE equipment), and
intervention schools received an additional USD 500 for kitchen equipment and USD
2000 for physical activity programmes or equipment

Outcomes Primary health outcomes:

Physical activity and fat intake at school
Secondary health outcomes:

Self-reported physical activity, sedentary behaviour, fatty food consumption, fat avoid-
ance in family, food preparation and BMI (worked out from student-reported height
and weight)
Academic or school-related outcomes:
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None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: Unclear. Possibly at the end of year 1 and year 2 of intervention

Funding source Funded by the National Institutes of Health, grant HL54564

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

High risk BMI was calculated using self-reported
height and weight data

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk The 2 main outcomes (physical activity
and fat intake) were measured at school
level. For other outcomes, attrition data not
clearly reported

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Low participation rates at baseline (72%)
and follow-up (60%). Non-Hispanic white
students and males were under-represented
in the study sample
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Sawyer 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Mental health and emotional well-being intervention

Participants Country: Australia
School type: Secondary
Target group: Year 8 (13 - 14 year-olds)
Number of intervention schools: 25
Number of control schools: 25
Number of schools in alternate group: n/a
Number of participants: 3040 I, 2593 C

Interventions Name of intervention: Beyondblue
Start date: 2003
Duration: 3 years
Comparators: Control schools participated in the Community Forum component only,
with subsequent minimal contact other than annual data collection
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Curriculum aimed to improve problem solving and social skills, resilient thinking style
and coping strategies. 10 sessions lasting 40 - 45 minutes delivered per year
Changes to ethos to environment:

Audit of schools’ current structures policies and practices relevant to student well-being.
School action team set up to implement an action plan for whole-school change to
improve the quality of social interactions amongst all members of the school community
Links with families to communities:

Community forums set up to provide young people, their families, and school personnel
with information to assist them to identify problems. Partnerships set up between schools,
families, education welfare personnel, and health professionals to facilitate adolescents’
access to support and professional services
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Center for Epidemiological Studies Depression Scale (CES-D)
Secondary health outcomes:

Optimistic thinking style, interpersonal competence, coping actions, perceived social
support
Academic or school-related outcomes:

School climate (students and teachers)
Attendance outcomes:

None presented
Number of follow-ups: 4
Follow-up time points: October - December 2004 , 2005 (end of intervention). 2
further follow-ups were conducted after the end of the intervention in July - September
2006 and 2007

Funding source Funded by the National Health and Medical Research Council, Australia

Notes
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Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk “Schools in each pair were randomly al-
located to the intervention or comparison
groups by a research assistant who was blind
to the groups to which schools were being
allocated.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Adequate flow diagram of participants pro-
vided. Non-differential, moderate levels
(approximately 20%) attrition noted for
end of intervention follow-up period. Not
clear if drop-outs differed from those who
completed the trial. However, by the 2-year
follow-up, attrition levels had increased
greatly (47%) and attrition was greater
among those students who had higher base-
line levels of depressive symptoms

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Fewer control students agreed to partici-
pate in baseline assessments than interven-
tion students (59% versus 69%)

Schofield 2003

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: Australia
School type: Secondary
Target group: Years 7 - 8 (12 - 14 year-olds)
Number of intervention schools: 12
Number of control schools: 10
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Number of schools in alternate group: n/a
Number of participants: 2573 I, 2268 C

Interventions Name of intervention: Hunter Region Health Promoting Schools Program
Start date: 1995
Duration: 2 years
Comparators: No intervention or usual practice. If requested, the project team offered
support for other health-related issues and promised smoking-specific support at the
completion of the study period
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work, Community organisation theory
Input into curriculum:

Schools were required to ensure the curriculum dealt adequately with health effects of
smoking, as well as alcohol and sun protection (data from these last 2 topics were not
presented)
Changes to ethos or environment:

Schools formed a Health Promoting School committee within each school, including
a representative membership of teachers, students, parents, a project team liaison offi-
cer, and other key stakeholders in each school community. Smoking, alcohol, and sun
protection policies were implemented. Peer leaders were trained to deal with smoking
issues. School boundaries were adjusted to increase access to shade. Action was taken to
promote use of sunscreen and wide-brimmed hats
Links with families or communities:

Parents received materials on smoking, ’responsible partying’ and sun protection. Bi-
weekly newsletter for parents was also produced. Discussion groups or surveys were
held with parents re smoking, alcohol, and sun protection. Follow-up action from these
groups or surveys were taken. Parents were involved in the school health action groups.
Tobacco and alcohol retailer letters were distributed
Any other intervention elements:

Each school had a liaison officer responsible for introducing the minimum set of actions,
and facilitating the tailoring and implementation of these actions. Schools were also
encouraged to undertake additional health promotion activities of their own choosing

Outcomes Primary health outcomes:

Smoking, unsafe alcohol consumption, inadequate solar protection
Secondary health outcomes:

Smoking of significant others, influences on smoking, knowledge or attitudes to smoking,
attitudes towards school (as a healthy environment). No secondary outcomes for alcohol
use or sun protection presented in paper
Academic or school-related outcomes:

Feelings towards school, teacher’s assessment of student, attitude towards school, in-
tention for continuing intervention. However these are presented only as predictors of
smoking status (not separately for I and C schools)
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: November 1997
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Funding source Funded by the National Health and Medical Research Council (Australia) and the Hunter
Centre for Health Advancement

Notes This study did not adjust for clustering.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Only 38% of baseline sample were included
in the analysis after matching pre- and post-
data. Non-differential loss to follow-up be-
tween treatment arms. However, those who
dropped out were more likely to smoke
than those who completed the trial

Selective reporting (reporting bias) High risk Project was designed to target smoking, al-
cohol and sun safety. However, only smok-
ing-related outcomes are presented

Other bias High risk Low rate of student participation (60%)

Simon 2006

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity intervention

Participants Country: France
School type: Middle
Target group: Grade 6 (11 - 12 year-olds)
Number of intervention schools: 4
Number of control schools: 4
Number of schools in alternate group: n/a
Number of participants: 475 I, 479 C
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Interventions Name of intervention: Intervention Centred on Adolescents’ Physical Activity and
Sedentary behaviour (ICAPS)
Start date: 2002
Duration: 4 years
Comparators: No intervention or usual practice.
Theoretical framework(s) as reported by authors: Authors state it is a theory-based
intervention but no details of a named theory given
Input into curriculum:

Curriculum focused on physical activity and sedentary behaviours. It aimed to transmit
knowledge and skills about physical activity
Changes to ethos or environment:

Increased opportunities for physical activity were offered at breaks, at lunchtimes and
after school
Links with families or communities:

Regular meetings organised between parents and teachers. Policy makers of local com-
munities were requested to provide a supportive environment that promoted physical
activity (for example, free or low-cost entry to sports facilities)
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

BMI
Secondary health outcomes:

Changes in body composition, physical activity, attitudes toward physical activity
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 4
Follow-up time points: May and June 2003, 2004, 2005, 2006. 2-year postintervention
follow-up conducted for a subsample of students

Funding source Funded by The Regional Health Insurance of Alsace-Moselle; National Program of
Research in Human Nutrition (INSERM and INRA); French Public Authorities within
the National Nutritional Health Program and through the Youth and Sports Department;
Conseil General du Bas-Rhin; Municipalities of Drusenheim, Illkirch-Graffenstaden,
Obernai and Schiltigheim, and The International Longevity Centre

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided
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Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

High risk Assessors of BMI were not blind to group
allocation. “Due to the school-based ran-
domisation procedure used, these data are
not obtained blind to the school interven-
tion status except for the biological param-
eters measured in the second and the fourth
years.”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Measures were self-reported and students
were not blind to group allocation.“Due to
the school-based randomisation procedure
used, these data are not obtained blind to
the school intervention status except for the
biological parameters measured in the sec-
ond and the fourth years.”

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. Non-differential attrition between
treatment arms. Those who dropped out
were more likely to be male and older, but
their anthropometric and physical activity
measurements did not differ from those
who completed the trial

Selective reporting (reporting bias) Low risk Trial design paper available and all out-
comes reported

Other bias Low risk None noted

Simons-Morton 2005

Methods Study design: Cluster-RCT at level of school
Intervention approach: Multiple risk behaviour intervention

Participants Country: USA
School type: Middle
Target group: Grades 6 - 8 (11 - 14 year-olds)
Number of intervention schools: 3
Number of control schools: 4
Number of schools in alternate group: n/a
Number of participants: 2651
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Interventions Name of intervention: Going Places
Start date: 1996
Duration: 3 years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

Curriculum implemented in grades 6 - 8. 18 lessons in 6th grade, 12 lesson in grade 7
and 6 lessons in grade 8. No further details provided
Changes to ethos or environment:

Extensive social marketing strategies to improve school climate and establish prosocial
norms. Posters displayed around school and short videos presented in cafeteria and display
areas. Teachers gave students incentives for applying skills learned in lessons. Assemblies
and field trips reinforced curriculum messages
Links with families or communities:

Parents were sent 20-minute instructional video on authoritative parents and a 20-
page booklet, plus periodic newsletters. Students were set homework that required the
involvement of parents
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Smoking in the past month and year. Smoking intentions. Drinking alcohol in the past
month and year. Alcohol intentions. Anti-social behaviour
Secondary health outcomes:

Problem-behaving friends. Outcome expectancies, social competence, deviance accep-
tance, parental expectations
Academic or school-related outcomes:

Students’ perceptions of school climate
Attendance outcomes:

None presented
Number of follow-ups: 4
Follow-up time points: End of grades 6 - 9

Funding source Funded by NIH Contract N01-HD-4-3207

Notes This study did not adjust for clustering.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study
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Simons-Morton 2005 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Students who dropped out were more likely
to be black, live in a single-parent house-
hold, and have reported smoking, drinking
and anti-social behaviour. Black students in
the intervention group were more likely to
drop out than black students in the control
group

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None identified

Stevens 2000

Methods Study design: Cluster-RCT at level of school
Intervention approach: Anti-bullying intervention

Participants Country: Belgium
School type: Primary and Secondary
Target group: 10 - 16 year-olds
Number of intervention schools: 6 schools received the intervention without additional
support
Number of control schools: 6
Number of schools in alternate group: 6 schools received the intervention with addi-
tional support from study staff
Number of participants: 149 primary and 277 secondary students in intervention
group (without support), 92 primary and 151 secondary students in control group, 151
primary and 284 secondary students in the intervention with additional support

Interventions Name of intervention: -
Start date: 1995
Duration: not clear
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

Classroom activities involved 4 sessions of approximately 100 minutes. Booster sessions
throughout the school year were encouraged. Classes focused on problem-solving strate-
gies to increase knowledge about reacting to bullies, supporting children being bullied
and social skills training to help students to intervene directly in bully or victim incidents
Changes to ethos or environment:
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Stevens 2000 (Continued)

Schools were encouraged to implement an anti-bullying policy. Information sessions
for school staff were implemented aimed at increasing awareness of bullying problems.
Students involved in bullying were encouraged to make up for their behaviour by doing
something for the victim or the whole class. Support provided for victims of bullying
Links with families or communities:

Information sessions for parents aimed at increasing awareness of bully or victim problems
were held
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Being bullied, bullying others. Positive student interactions
Secondary health outcomes:

None
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: End of grades 6 - 9

Funding source Funded by University of Ghent and Minister of Health Promoting of Flanders

Notes This study did not adjust for clustering.

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Rates of bullying were higher in partici-
pants who dropped out of the study

Selective reporting (reporting bias) High risk No protocol available, however paper states
that ’only significant outcomes are re-
ported’
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Stevens 2000 (Continued)

Other bias High risk Baseline differences between groups for
bullying were noted

Tai 2009

Methods Study design: Cluster-RCT at level of school
Intervention approach: Oral health intervention

Participants Country: China
School type: Primary
Target group: Grade 1 (6 - 7 year-olds)
Number of intervention schools: 7
Number of control schools: 8
Number of schools in alternate group: n/a
Number of participants: 806 I, 810 C

Interventions Name of intervention: -
Start date: 2001
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

30 minutes of oral health education delivered bi-weekly for 3 years. Focused on tooth
structure and function, causes of dental caries and gingivitis, toothbrushing methods
and the effects of fluoride
Changes to ethos or environment:

Oral health education posters displayed in classrooms and around the school. School
competitions on oral health held. Annual oral examination by local dentists. 2-day
training workshop for staff
Links with families or communities:

Annual oral health education session (30 minutes) held for mothers. Tour of dental
hospital to familiarise children with the facilities and overcome any dental-related fears
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

3-year net caries increment (DMFT or DMFS) in the permanent dentition. Changes in
children oral hygiene status
Secondary health outcomes:

Percentage of children with certain oral care habits. ‘Restoration, sealant, and decay’
during the 3-year study period
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: Oct 2004
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Tai 2009 (Continued)

Funding source Funded by the Guangzhou Colgate-Palmolive Company Limited, and the National
Key Technologies R&D Programme of the Eleventh Five-Year Plan, conducted by the
Ministry of Science and Technology of China, No: 2007BAI18B01

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk “Randomization was performed with the
blocked randomisation method by a re-
searcher not involved in the study”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk “Four examiners, all dentists, who were
blind to the group allocation of the chil-
dren throughout the study”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Oral health habits were reported by moth-
ers who may have been aware of their child
was taking part in an intervention

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. Attrition rate of 16%, non-differen-
tial between treatment arms. No details on
whether drop-outs differed from those who
completed the trial

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None identified

Talaat 2011

Methods Study design: Cluster-RCT at level of school
Intervention approach: Hand-washing intervention

Participants Country: Egypt
School type: Elementary
Target group: Grades 1 - 3 (6 - 9 year-olds) for data collection, but all children in school
targeted
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Talaat 2011 (Continued)

Number of intervention schools: 30
Number of control schools: 30
Number of schools in alternate group: n/a
Number of participants: 20,882 I, 23,569 C

Interventions Name of intervention: -
Start date: 2008
Duration: 12 weeks
Comparators: No intervention or usual practice . At control schools, the nurses were
supported by a single surveillance officer who was assigned to complete data collection
forms
Theoretical framework(s) as reported by authors: None stated
Input into curriculum:

Grade-specific student booklets were developed that used games and fun activities to
promote hand-washing. At least 1 activity was implemented each week
Changes to ethos or environment:

At each school a hand hygiene team was set up, comprising 3 teachers and the school
nurse. Obligatory hand-washing under supervision was carried out twice a day and soap
was provided. Posters, broadcasts and a hand-washing song were used to promote the
message. Schools also carried out a variety of activities under their own initiative to
promote hygiene activities
Links with families or communities:

Informational flyers were sent home to parents to reinforce the message at home
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Absenteeism caused by influenza or influenza-like illness
Secondary health outcomes:

Absenteeism caused by diarrhoea and conjunctivitis
Academic or school-related outcomes:

None presented
Attendance outcomes:

Absences due to illness were recorded by schools. The research team telephoned parents
to determine the type of illness
Number of follow-ups: Data collected for 12 weeks
Follow-up time points: End of intervention

Funding source Funded by Centers of Diseases Prevention and Control, Work Unit no. 6000.000.000.
E0016

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Computer-generated random number ta-
ble
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Talaat 2011 (Continued)

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk “Study teams and schoolchildren and their
parents were not blinded to the interven-
tion”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were parent-reported and par-
ents were not blind to group allocation

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk No data provided

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Te Velde 2008

Methods Study design: Cluster-RCT at level of school
Intervention approach: Nutrition intervention

Participants Country: The Netherlands, Norway, Spain
School type: Primary
Target group: Grades 5 - 6 (10 - 12 year-olds)
Number of intervention schools: 32
Number of control schools: 30
Number of schools in alternate group: n/a
Number of participants: 990 I, 811 C

Interventions Name of intervention: Pro Children Study
Start date: 2003
Duration: 2 years
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory, Ecological
model
Input into curriculum:

16 worksheets with guided activities aimed at increasing knowledge, awareness and skills.
Included taste testing activities and computerised tailored feedback to each child
Changes to ethos or environment:

Schools provided students with fruit or vegetables or both, either free or via a subscription
programme. This was a national programme and therefore both intervention and control
schools were invited to participate. In addition, intervention schools made changes to
school food provision by increasing the amount of fruit and vegetables available on a
daily basis
Links with families or communities:

Parents were involved via homework assignments, newsletters, and a parent version of the
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Te Velde 2008 (Continued)

web-based computer-tailored tool that gave feedback on their own fruit and vegetable
intake levels. Optional components included: local media campaigns in Norway and
The Netherlands; and the involvement of school health services in Spain who promoted
fruit and vegetables during their regular health visits
Any other intervention elements:

In The Netherlands and Norway the local media were used to raise awareness. In Spain,
school health services provided advice on healthy eating during regular health visits

Outcomes Primary health outcomes:

Fruit and vegetable intake
Secondary health outcomes:

Knowledge, attitudes, perceived self efficacy, skills, perceived barriers, awareness indica-
tors, and availability of fruit and vegetables at home
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: May 2004, 2005

Funding source Funded by Commission of the European Communities, specific Research and Techno-
logical Development (RTD) programme ‘Quality
of Life and Management of Living Resources’, QLK1-2001-00 547

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools appear to have been allocated to
intervention or control at the start of the
study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Adequate flow diagram of participants pro-
vided. Attrition rates approximately 30%
and non-differential between treatment
arms overall. However, those who dropped
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Te Velde 2008 (Continued)

out between baseline and 1st follow-up
were more likely to be in intervention
group, male, older, and have higher veg-
etable intake at baseline

Selective reporting (reporting bias) High risk Study design paper available.Secondary
outcomes regarding knowledge, attitudes,
self efficacy, skills, perceived barriers, and
awareness of fruit and vegetables at school
and home do not appear to have been re-
ported

Other bias High risk Intervention parents had fewer years of
school at baseline

Trevino 2004

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grade 4 (9 - 10 year-olds)
Number of intervention schools: 13
Number of control schools: 14
Number of schools in alternate group: n/a
Number of participants: 713 I, 706 C

Interventions Name of intervention: Bienestar (2)
Start date: 2001
Duration: 5 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory, Social eco-
logical theory
Input into curriculum:

50 x 45-minute health education sessions throughout the intervention. Curriculum
focused on nutrition, physical activity, self esteem, self control, and diabetes mellitus;
the physical education curriculum was aimed at promoting a variety of physical activities
Changes to ethos or environment:

School food service staff received training to improve their nutritional knowledge and
their ability to persuade students to eat more fruit and vegetables and fewer fatty foods.
Bienestar health club was held after school once a week. Lesson plans were designed to
reinforce classroom learning
Links with families or communities:

A variety of parent ’fun’ activities were held including: 4 activities: cooking demonstra-
tions (nutrition and weight), salsa dancing (exercise and weight), a loteria (bingo) game
(nutrition), and the wheel of health game (exercise). Parent meetings were promoted at
each school and held every other month
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Trevino 2004 (Continued)

Any other intervention elements:

Parents and students who attended and participated in Bienestar health programme
activities received ’Bienestar coupons’ denominated in dollar amounts as an incentive and
reinforcement. Participants could use these to purchase merchandise (donated clothes,
household appliances, school supplies, toys, and gift certificates) at events held at the
schools

Outcomes Primary health outcomes:

Fasting capillary glucose concentration
Secondary health outcomes:

Percentage of body fat, physical fitness, dietary fibre, and saturated fat intake
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: April 2002

Funding source Funded by grant DK59213-03 from the National Institutes of Health-National Institute
of Diabetes and Digestive and Kidney Disease

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Faculty from the University of Texas were
hired as independent consultants to con-
duct the randomisation process. A princi-
pal of one of the original 14 schools ran-
domised to control condition refused to
participate. Another school was selected at
random to replace this school

Blinding of participants and personnel
(performance bias)
All outcomes

Low risk Paper states “as far as possible, the prin-
cipals were asked not to inform students,
parents and school staff of the intervention
assignment”

Blinding of outcome assessment (detection
bias)
Objective measures

Low risk “Temporary staff, separate from programs
and masked to the intervention, were hired
and trained to collect the data”
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Trevino 2004 (Continued)

Blinding of outcome assessment (detection
bias)
Self-reported measures

Low risk Nutrition outcomes were self-reported. Au-
thors state that there was no evidence that
students were aware of their treatment al-
location

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pro-
vided. No differential attrition found by
gender, ethnicity or treatment condition

Selective reporting (reporting bias) Unclear risk Protocol unavailable

Other bias High risk Lower and imbalanced participation rates
between conditions (74% intervention ver-
sus 69% control)

Trevino 2005

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary
Target group: Grade 4 (9 - 10 year-olds)
Number of intervention schools: 5
Number of control schools: 4
Number of schools in alternate group: n/a
Number of participants: 495

Interventions Name of intervention: Bienestar (1)
Start date: 1998
Duration: 8 months
Comparators: Not stated
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum:

16 x 45-minute lessons were implemented and covered nutrition, physical activity, self
image, and diabetes. PE curriculum aimed to promote a variety of physical activities
Changes to ethos or environment:

Training delivered to school food service staff to improve their nutrition knowledge and
their ability to persuade students to eat more fruit and vegetables and fewer fatty foods.
Bienestar health club was held once a week after school. 32 lesson plans were provided
to reinforce classroom messages
Links with families/communities:

A variety of parent ’fun’ activities were held after school or on Saturday mornings.
These included student dance performances, hands-on craft projects to demonstrate how
diabetes develops, a health eating ’bingo’ and salsa classes to encourage physical activity
Any other intervention elements:

Parents and students who attended and participated in Bienestar health program activ-
ities received ’Bienestar coupons’ denominated in dollar amounts as an incentive and
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Trevino 2005 (Continued)

reinforcement. Participants could use these to purchase merchandise (donated clothes,
household appliances, school supplies, toys, and gift certificates) at events held at the
schools

Outcomes Primary health outcomes:

Physical fitness score, BMI
Secondary health outcomes:

None
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: May 1999

Funding source Not stated

Notes This study did not adjust for clustering

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details on whether outcome assessors
for fitness were blinded

Incomplete outcome data (attrition bias)
All outcomes

Low risk 22% attrition rate. No difference for main
outcomes between those who dropped out
and those who completed the trial

Selective reporting (reporting bias) High risk Authors state the intervention sought to
“decrease dietary fat and increase dietary
fibre” as well as increase physical activity.
However no nutritional outcomes are pre-
sented

Other bias Low risk None noted
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Wen 2008

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity intervention

Participants Country: Australia
School type: Primary
Target group: Years 4 - 5 (9 - 11 year-olds)
Number of intervention schools: 12
Number of control schools: 12
Number of schools in alternate group: n/a
Number of participants: 976 I, 990 C

Interventions Name of intervention: -
Start date: 2004
Duration: 2 years
Comparators: Alternative intervention on healthy eating
Theoretical framework(s) as reported by authors: Health Promoting Schools frame-
work
Input into curriculum:

Students completed a ’home to school mapping exercise’. This was then used to help
students plan their active journey to high school next year. Some schools also used
pedometers and an associated classroom programme to encourage students to walk more
Changes to ethos or environment:

A consultation group composed of teachers, parents, and officers from local councils
was set up to develop a ’Travel Access Guide’ for each school to encourage students
and parents to actively commute to school or work. Banners provided for schools. Walk
Safely to School Day activities were held each year
Links with families or communities:

Information on active travel provided to parent and Citizens Associations. Father’s day
activities encouraged fathers to walk to school with their children. Parent walks were
organised. Footsteps newsletters sent to parents. Local councils reviewed safety and
walkability of nearby participating schools and worked to make improvements
Any other intervention elements:

Travel patterns surveys were fed back to schools. Local council produced ’City of Can-
terbury: Your public transport guide.’

Outcomes Primary health outcomes:

Child reports of travel to and from school.
Secondary health outcomes:

Parent reports of child’s travel to and from school.
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: October 2006

Funding source Funded by the New South Wales Department of Health

Notes
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Wen 2008 (Continued)

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Schools randomly selected by pulling
names out of hat

Allocation concealment (selection bias) High risk “Participating schools were randomly as-
signed to the intervention group or con-
trol group in alternate order, as their names
were pulled out of a hat.”

Blinding of participants and personnel
(performance bias)
All outcomes

High risk “Blinding was not possible in this study as
participating schools had to be informed
of their allocation and staff administering
the intervention and collecting data from
schools were also aware of the schools’ al-
location in this study.”

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Outcomes were self-reported and partici-
pants were unlikely to have been adequately
blinded

Incomplete outcome data (attrition bias)
All outcomes

High risk Adequate flow diagram of participants pro-
vided. Overall high levels of attrition (35%)
. No differences between drop-outs and
those completing trial in terms of gender,
school year, distance between home and
school, and mode of travel to school

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias Low risk None noted

Wen 2010

Methods Study design: Cluster-RCT at level of school
Intervention approach: Tobacco intervention

Participants Country: China
School type: Junior High
Target group: Grades 7 - 8 (12 - 14 year-olds)
Number of intervention schools: 2
Number of control schools: 2
Number of schools in alternate group: n/a
Number of participants: 1339 I, 1004 C
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Interventions Name of intervention: -
Start date: 2004
Duration: 2 years
Comparators: No intervention or usual practice standard curriculum
Theoretical framework(s) as reported by authors: Socioecological framework, PRE-
CEDE-PROCEED model
Input into curriculum:

School health staff implemented an anti-smoking health curriculum including lectures,
films, experiments, panel discussions, role plays, and discussion groups. An accompany-
ing textbook was developed. Classroom competitions were also held. Students created
an information area on smoking and health in each classroom
Changes to ethos or environment:

Schools established ’smoking prevention committees’, which included the school prin-
cipal, school nurses, the chief director of each grade, and a research assistant. Existing
smoking policies were reviewed and revised. ’No-smoking’ signs and posters were dis-
played throughout the schools
Links with families or communities:

Letters were sent to parents about the dangers of smoking and included a ’smoke-free
family’ contract. In 1 school area, grocery store owners near 1 school agreed to not sell
cigarettes to students
Any other intervention elements:

Local television and newspapers were invited to the school-wide ceremony and student
signatures for not smoking on 19th World Day of No Smoking (31 May 2006)

Outcomes Primary health outcomes:

Ever smoked, regular smoking (1 cigarette every week for 3 months)
Secondary health outcomes:

Smoking-related knowledge and attitudes
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: 2005, 2006

Funding source Funded by the China Medical Board (grant number: CMB 00-729)

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk “The randomization was performed using
a random number generation method by
a statistician who was uninvolved in this
study and also blinded to school names”
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Allocation concealment (selection bias) Low risk “The randomization was performed using
a random number generation method by
a statistician who was uninvolved in this
study and also blinded to school names”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk “Because of the nature of this study, only
students, neither research assistants nor
school administrators, were blind to inter-
vention allocation”

Blinding of outcome assessment (detection
bias)
Self-reported measures

Unclear risk Outcomes were self-reported but authors
state participants were blind to interven-
tion allocation. Unclear how successful this
blinding was

Incomplete outcome data (attrition bias)
All outcomes

High risk Adequate flow diagram of participants pro-
vided. Attrition rates consistently higher in
control group than intervention. Students
who smoked were more likely to drop out

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk Baseline differences between groups noted:
9th grade students in control group were
more likely to be regular students than
counterparts in intervention group

Williamson 2012

Methods Study design: Cluster-RCT at level of school clusters (elementary schools and middle
or junior high schools they fed into)
Intervention approach: Physical activity and nutrition intervention

Participants Country: USA
School type: Elementary and Middle
Target group: Grades 4 - 6 (9 - 12 year-olds)
Number of intervention schools: 6 clusters of schools (received Primary Prevention +
Secondary Prevention)
Number of control schools: Zero
Number of schools in alternate group: 5 clusters of schools received Primary Prevention
only
Number of participants: 760 I, 587 C, 713 third group

Interventions Name of intervention: Louisiana (LA) Health
Start date: 2006
Duration: 2½ years
Comparators: Control schools receive LA GEAR UP - an educational intervention that
targets academic achievement but does not target weight gain
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Williamson 2012 (Continued)

Theoretical framework(s) as reported by authors: Social learning theory
Input into curriculum:

Weekly classroom lessons (20 to 25 minutes) on healthy eating and exercise implemented
by teachers, as well as additional Internet lessons
Changes to ethos or environment:

Extensive health promotion campaigns on healthy eating and physical activity carried out
in classrooms, hallways, and other locations within the school. Modifications to school
food provision to increase healthy options. Catering staff receive continuing education re
healthy eating. Vending machines changes to provide healthy options. Regular 5-minute
activity breaks in classrooms. Equipment to facilitate physical activity provided
Links with families or communities:

Bi-monthly newsletters sent home to parents. Students were set activities to be completed
with parents at home. Parents sent examples of healthy menus
Any other intervention elements:

Internet counselling and education. Children could received advice and support from
an Internet counsellor on healthy behaviour change. This component was specifically
designed for overweight children and was led by a clinical psychologist

Outcomes Primary health outcomes:

zBMI
Secondary health outcomes:

Body fat, food intake, physical activity levels, dietary social support, mood (Child De-
pression Inventory), eating attitudes, accelerometry, waist-hip ratio
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 2
Follow-up time points: 2008, 2009

Funding source Funded by the National Institute for Child Health and Human Development of the
National Institutes of Health (R01 HD048483) and the U.S. Department of Agricul-
ture (58-6435-4-90). The work was partially supported by the NORC Center Grant
#1P30 DK072476 entitled “Nutritional Programming: Environmental and Molecular
Interactions” sponsored by NIDDK, and NIH grant K23 DK068052

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Unclear risk No details provided

Allocation concealment (selection bias) Low risk Schools allocated to intervention or control
at the start of the study
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Williamson 2012 (Continued)

Blinding of participants and personnel
(performance bias)
All outcomes

High risk Unlikely that participants could have been
adequately blinded

Blinding of outcome assessment (detection
bias)
Objective measures

Unclear risk No details on whether outcome assessors
for zBMI were blind to group allocation

Blinding of outcome assessment (detection
bias)
Self-reported measures

High risk Nutrition and physical activity outcomes
were self-reported and participants were
unlikely to have been adequately blinded

Incomplete outcome data (attrition bias)
All outcomes

Unclear risk Numbers of students randomised and who
took part in baseline assessment are dif-
ferent in the trial design paper and the
outcome paper. Attrition rates were 16%
for Intervention and 24% for Control stu-
dents. Students who dropped out were not
significantly different to those who com-
pleted the trial

Selective reporting (reporting bias) High risk Some outcomes mentioned in trial design
paper are not reported on: depression, hip-
waist ratio, accelerometry. In addition, %
body fat is presented as a secondary out-
come in the trial design paper, but as a pri-
mary outcome in the main outcome paper

Other bias High risk Low participation rate (45%).

Wolfe 2009

Methods Study design: Cluster-RCT at level of school
Intervention approach: Dating violence prevention intervention

Participants Country: Canada
School type: High
Target group: Grade 9
Number of intervention schools: 10
Number of control schools: 10
Number of schools in alternate group: n/a
Number of participants: 968 I, 754 C

Interventions Name of intervention: The Fourth R
Start date: 2004
Duration: 15 weeks
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: None stated
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Wolfe 2009 (Continued)

Input into curriculum:

The curriculum comprised 21 lessons (75 minutes each) covering 3 units: personal safety
and injury prevention; healthy growth and sexuality; substance use and abuse. Detailed
lesson plans, video resources, role-play exercises, rubrics and handouts were provided for
each lesson. Slightly different activities for boys and girls were used to maximise relevance
Changes to ethos or environment:

Teacher training workshops with an educator and psychologist to review intervention
materials. Student-led ’safe school committees’
Links with families or communities:

Parents were informed about the intervention and received 4 newsletters. Schools received
’Youth safe Schools’ manuals, which described ways to involve schools and communities
in violence prevention such as guest speakers, field trips, community resources, and
volunteering
Any other intervention elements:

None stated

Outcomes Primary health outcomes:

Physical dating violence
Secondary health outcomes:

Peer violence, substance use, and unsafe sex (condom use)
Academic or school-related outcomes:

None presented
Attendance outcomes:

None presented
Number of follow-ups: 1
Follow-up time points: April and May 2007 (2½ years after start of intervention)

Funding source Funded by grant MCT-66913 from the Canadian Institutes of Health Research

Notes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection
bias)

Low risk Coin toss

Allocation concealment (selection bias) High risk “Schools were randomly assigned by strata
to intervention or control on the basis of
a coin toss in the presence of the educator
and co-investigators”

Blinding of participants and personnel
(performance bias)
All outcomes

Unclear risk “Students were masked to condition in that
they were aware only that they were receiv-
ing a health class.” (Teachers, however, were
aware of school assignment)
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Wolfe 2009 (Continued)

Blinding of outcome assessment (detection
bias)
Self-reported measures

Unclear risk Outcomes were self-reported and partici-
pants were masked to their group allocation
but not clear how successful this masking
was

Incomplete outcome data (attrition bias)
All outcomes

Low risk Adequate flow diagram of participants pre-
sented. Low rates of attrition overall, non-
differential between intervention and con-
trol groups. Those lost to follow-up were
more likely to be male and have higher base-
line levels of problem alcohol use. How-
ever, there were no differences between this
group and those who completed the trial
with regard to the main trial outcome of
dating violence

Selective reporting (reporting bias) Unclear risk No protocol available

Other bias High risk More intervention students than controls
participated at baseline (83% versus 70%)
. “Intervention schools had higher consent
rates, a result that possibly reflects teacher
effort to obtain consent as a result of their
greater familiarity with the intervention.”

BMI: body mass index; C: control; I: intervention; ICC: intra-cluster correlation coefficient; PA: physical activity; RCT: randomised
controlled trial; SD: standard deviation; SE: standard error; SES: socioeconomic status; SMD: standardised mean difference; STD:
sexually transmitted disease; zBMI: standardised body mass index

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Al-Sheyab 2012 Targeted students with asthma. No input into school ethos or environment

Baranowski 2000 Not focused on health and well-being issues

Bessems 2011 Inadequate input into school ethos or environment

Bierman 1999 Targeted ‘at risk’ students

Bierman 2010 Not focused on health and well-being issues

Braswell 1997 Targeted ’at risk’ students
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(Continued)

Christian 2012 Inadequate input into curriculum

Clark 2004 Targeted students with asthma

Clark 2010 Targeted students with asthma

Coleman 2012 No curricular element

Collard 2010 Inadequate input into school ethos or environment

De Coen 2012 Includes pre-school children

De Silva-Sanigorski 2010 Not a cluster-RCT

Dietrich 1998 Inadequate input into school ethos/environment. Includes pre-school children

Gingiss 2006 Not cluster-RCT at school level

Graf 2011 Not randomised

Haggerty 2006 Inadeqaute input into curriculum. Not focused on health and well-being issues

Horne 2009 Only included two schools

Hunter 2010 Inadequate family or community input

Irwin 2012 Not randomised

James 1998 Targeted intervention - excludes students who are current or ex-smokers

Jiang 2007 Targeted intervention - overweight children only

Johnson 2009 No defined curricular element

Johnston 2013 Intervention elements were all optional so not possible to determine if schools implemented
a HPS intervention comprising all three elements

LoScuito 1988 Randomised by class, not school

Lubans 2009 Extra-curricular intervention only

Lubans 2012 Inadequate input into curriculum

Magnusson 2012 No family/community element

Nagamatsu 2011 Not possible to determine if study was randomised (no response from authors)
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(Continued)

Naylor 2008 No input into curriculum

Neumark-Sztainer 2003 Targeted intervention - girls only

Pate 2005 Targeted intervention - girls only

Piper 2000 Inadequate input into school ethos or environment

Prinz 2000 Targeted ’at risk’ students. No input into school ethos or environment

Reddy 2002 Inadequate input into school ethos or environment

Sevinç 2011 Not possible to determine if family or community element were met. No response from authors

Simon 2008 Targeted ’at risk’ students

Singhal 2010 Only included 2 schools

Solomon 1988 Inadequate input into curriculum. Not focused on health and well-being issues

Wang 2006a Pilot study only

Washburn (southeastern state) 2011 Unable to determine if intervention (Positive Action Southeast State) meets HPS criteria. No
relevant outcomes presented

Webber 2008 Targeted intervention - girls only

Webster-Stratton 2008 Includes pre-school children

HPS: Health Promoting School

Characteristics of ongoing studies [ordered by study ID]

Dreyhaupt 2012

Trial name or title Komm mit in das gesunde Boot-Grundschule (Baden-Wurttenberg)

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity + nutrition

Participants Country: Germany
School type: Primary
Target group: Grade 1 - 2
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Dreyhaupt 2012 (Continued)

Interventions Trial Registry number if applicable: DRKS00000494
Duration: 1 year
Comparators: Wait-list control
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum: 20 units per school year, focusing on beverages, physical activity and recreational
activities
Changes to ethos or environment: 2 physical activity breaks (5 - 7 minutes) performed every day
Links with families or communities: Family homework exercises
Any other intervention elements: None stated

Outcomes Primary health outcomes: Waist, circumference, subscapular skinfold thickness and endurance performance
during a 6-minute run
Secondary health outcomes: Physical, mental and emotional ’fitness’, quality of life, behaviour and be-
haviour-related cognition in children and parents, physical activity behaviour, school environment, health-
economic aspects
Academic or school-related outcomes: Education
Attendance outcomes: None

Starting date 2010

Contact information jens.dreyhaupt@uni-ulm.de

Notes

Hodder 2012

Trial name or title Healthy Schools, Healthy Futures

Methods Study design: Cluster-RCT at level of school
Intervention approach: Tobacco, alcohol, drugs

Participants Country: Australia
School type: Secondary
Target group: Grade 7

Interventions Trial Registry number if applicable: ACTRN12611000606987
Duration: Unclear
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Resilience theory, Health Promoting Schools framework
Input into curriculum: Minimum of 12 age-appropriate resilience lessons
Changes to ethos or environment: Rewards and recognition programme, peer support programme, anti-
bullying campaigns, cultural awareness programme, teacher training
Links with families or communities: Promotion of engagement with local community organisations and
health or community services. Schools implement strategies to increase parental involvement in schools.
Newsletters provided to parents
Any other intervention elements: None stated
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Hodder 2012 (Continued)

Outcomes Primary health outcomes: Student-reported smoking, alcohol use and illicit drug use
Secondary health outcomes: Internal and external resilience (California Healthy Kids Survey)
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date Unclear

Contact information megan.freund@hnehealth.nsw.gov.au

Notes

Malmberg 2010

Trial name or title Healthy Schools and Drugs

Methods Study design: Cluster-RCT at level of school
Intervention approach: Tobacco, alcohol, drugs

Participants Country: Netherlands
School type: Secondary
Target group: 12 year-olds

Interventions Trial Registry number if applicable: Nederlands Trial Register NTR1516
Duration: 3 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Theory of reasoned action, Social cognitive theory
Input into curriculum: E-learning modules followed during class time. 3 units focused on alcohol, tobacco
and marijuana
Changes to ethos or environment: Operational protocol developed on how to deal with problematic sub-
stance use among students. Training provided for school staff
Links with families or communities: Parents invited to information meeting. Information provided through
parental brochure and newsletters
Any other intervention elements: None stated

Outcomes Primary health outcomes: Binge drinking, average weekly number of drinks, % students who have ever
drunk alcohol or smoked a cigarette or used marijuana
Secondary health outcomes: % students who drink on a weekly basis, intention to smoke tobacco or
marijuana in future
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date 2009

Contact information m.malmberg@pwo.ru.nl

Notes

179The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



NCT00747513

Trial name or title Multi-component Program to Reduce Obesity in Children

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity + nutrition

Participants Country: Israel
School type: Kindergarten and Elementary
Target group: 5 - 12 years

Interventions Trial Registry number if applicable: NCT00747513
Duration: Unclear
Comparators: Unclear
Theoretical framework(s) as reported by authors: Unclear
Input into curriculum: Teachers and students will be provided with materials in order to perform activities
on healthy food and drink choices and habits during the school day
Changes to ethos or environment: Schools will offer increased physical activity opportunities to children
Links with families or communities: Parents will be offered lectures on topics of diet and activity
Any other intervention elements: None stated

Outcomes Primary health outcomes: Screen time, physical activity, nutrition, BMI
Secondary health outcomes: % body fat, dairy intake
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date 2009

Contact information liatl@gertner.health.gov.il

Notes

Salmon 2011

Trial name or title Transform Us!

Methods Study design: Cluster RCT at level of school
Intervention approach: Physical activity only

Participants Country: Australia
School type: Primary
Target group: 8 - 9 year olds

Interventions Trial Registry number if applicable: ISRCTN83725066
Duration: 18 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory, Behavioural choice theory and
Ecological systems theory
Input into curriculum: Key learning messages incorporating key principles of behaviour change will be
delivered by classroom teachers
Changes to ethos or environment: Modifications to lessons to ensure at least 1 lesson per day is conducted
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Salmon 2011 (Continued)

standing up. Every 2 hours of teaching time will be interrupted by 2 minutes of light physical activity
Links with families or communities: Family newsletters and homework assignments
Any other intervention elements: None stated

Outcomes Primary health outcomes: Sedentary time and physical activity (accelerometry)
Secondary health outcomes: BMI, waist circumference, blood pressure, serum biomarkers
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date 2010

Contact information jo.salmon@deakin.edu.au

Notes

Siegrist 2011

Trial name or title Juven-TUM3

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity only

Participants Country: Germany
School type: Secondary
Target group: Grade 5

Interventions Trial Registry number if applicable: NCT00988754
Duration: 4 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory
Input into curriculum: Weekly health education lessons to promote physical activity
Changes to ethos or environment: Active breaks during lessons and improvements to play facilities
Links with families or communities: Parents invited to family training sessions and sent regular newsletters
Any other intervention elements: None stated

Outcomes Primary health outcomes: Number of days with physical activity > 60 min/day
Secondary health outcomes: BMI, waist circumference, skinfold thickness, physical fitness blood pressure,
cardiovascular risk factors and quality of life
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date Unclear

Contact information siegrist@sport.med.tum.de

Notes
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Sutherland 2013

Trial name or title Physical Activity 4 Everyone

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity only

Participants Country: Australia
School type: Secondary
Target group: Year 7

Interventions Trial Registry number if applicable: ACTRN1261000382875
Duration: Unclear
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory, Social-ecological theory, Health
Promoting Schools framework
Input into curriculum: Curriculum material will be provided to teachers
Changes to ethos or environment: At least 50% PE lessons to be spent in MVPA. Enhanced school sports
programme. Modification of school policies. Daily physical activity programmes
Links with families or communities: Parents will be engaged through schools newsletters, website and
programme newsletters. Links established with local organisations to improve after-school physical activity
programmes
Any other intervention elements: Development of annual individual student physical activity plans

Outcomes Primary health outcomes: MVPA (accelerometry)
Secondary health outcomes: BMI
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date Unclear

Contact information rachel.sutherland@hnehealth.nsw.gov.au

Notes

Wang 2006

Trial name or title HEALTH-KIDS

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity + nutrition

Participants Country: USA
School type: Middle school
Target group: Grade 5 - 7 (10 - 13 years)

Interventions Duration: 1½ years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Social cognitive theory, Theory of triadic influence
Input into curriculum: Monthly health classes provided focusing on physical activity and nutrition
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Wang 2006 (Continued)

Changes to ethos or environment: Improvements to school food service. Wide variety of activities to promote
physical activity and nutrition in schools. Active recess periods introduced
Links with families or communities: Parents invited to join in a variety of activities at the school. Monthly
newsletters, parent health classes. Local grocery stores encouraged to sell fruit and vegetables at a lower cost
Any other intervention elements: None stated

Outcomes Primary health outcomes: BMI
Secondary health outcomes: Eating and physical activity behaviours

Starting date 2003

Contact information ywang@jhsph.edu

Notes We have been unable to determine if any results are available for this study yet

Waters 2008

Trial name or title Fun N Healthy in Moreland

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity + nutrition

Participants Country: Australia
School type: Primary
Target group: 4 - 13 years

Interventions Trial Registry number if applicable: ACTRN12607000385448
Duration: 5 years
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Unclear
Input into curriculum: Curriculum on healthy eating and healthy bodies, and activities promoting self
esteem
Changes to ethos or environment: Changes to school food policies or services, physical activity programmes,
playground redesign
Links with families or communities: Parent and community engagement
Any other intervention elements: None stated

Outcomes Primary health outcomes: BMI
Secondary health outcomes: zBMI, prevalence of overweight and obesity, behavioural indicators of healthy
eating and physical activity, environmental assessments of school and home food and physical activity, quality
of life
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date 2004

Contact information ewaters@unimelb.edu.au
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Waters 2008 (Continued)

Notes

Wyatt 2013

Trial name or title Healthy Lifestyle Programme (HeLP)

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity + nutrition

Participants Country: United Kingdom
School type: Primary school
Target group: Year 5 (9 - 10 years)

Interventions Trial Registry number if applicable: ISRCTN15811706
Duration: 1 year
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Unclear
Input into curriculum: Health education delivered during a health education week involving interactive
drama activities
Changes to ethos or environment: Action taken to create a supportive environment in schools
Links with families or communities: Children set goals with the help of their parents
Any other intervention elements: None stated

Outcomes Primary health outcomes: zBMI
Secondary health outcomes: waist circumference, percentage body fat, proportion children underweight or
overweight or obese, physical activity and food intake
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date 2012

Contact information k.m.wyatt@ex.ac.uk

Notes

Xu 2012

Trial name or title Click-Obesity

Methods Study design: Cluster-RCT at level of school
Intervention approach: Physical activity + nutrition

Participants Country: China
School type: Primary
Target group: Grade 4
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Xu 2012 (Continued)

Interventions Trial Registry number if applicable: ChiCTR-ERC-11001819
Duration: 8 months
Comparators: No intervention or usual practice
Theoretical framework(s) as reported by authors: Theory of triadic influence
Input into curriculum: 30 minutes of physical activity or healthy eating curriculum delivered each month
Changes to ethos or environment: Posters displayed prominently around the school. ’No unhealthy snack
week’, ’No TV week’ and ’No soft drink week’ held. Presentation competitions held
Links with families or communities: Educational programmes for parents offered twice per term. Family
homework assignments and school family events
Any other intervention elements: None stated

Outcomes Primary health outcomes: Body composition
Secondary health outcomes: Behaviour and behavioural determinants
Academic or school-related outcomes: None
Attendance outcomes: None

Starting date 2010

Contact information f.xufei@gmail.com

Notes

BMI: body mass index; zBMI: standardised body mass index; MVPA: moderate-to-vigorous physical activity

185The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



D A T A A N D A N A L Y S E S

Comparison 1. Overweight or obesity

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 BMI 13 Mean Difference (Random, 95% CI) Subtotals only
1.1 Nutrition only 1 843 Mean Difference (Random, 95% CI) -0.04 [-0.28, 0.20]
1.2 Physical activity only 3 1430 Mean Difference (Random, 95% CI) -0.38 [-0.73, -0.03]

1.3 Physical activity +
nutrition

9 13628 Mean Difference (Random, 95% CI) -0.11 [-0.24, 0.02]

2 zBMI 9 Mean Difference (Random, 95% CI) Subtotals only
2.1 Nutrition only 1 843 Mean Difference (Random, 95% CI) -0.01 [-0.09, 0.07]
2.2 Physical activity only 1 196 Mean Difference (Random, 95% CI) -0.47 [-0.69, -0.25]

2.3 Physical activity +
nutrition

7 11184 Mean Difference (Random, 95% CI) -0.00 [-0.04, 0.03]

Comparison 2. Physical activity

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Physical activity 9 Std. Mean Difference (Random, 95% CI) Subtotals only
1.1 Nutrition only 1 751 Std. Mean Difference (Random, 95% CI) 0.02 [-0.02, 0.06]
1.2 Physical activity only 2 1234 Std. Mean Difference (Random, 95% CI) 0.17 [-0.16, 0.50]

1.3 Physical activity +
nutrition

6 6190 Std. Mean Difference (Random, 95% CI) 0.14 [0.03, 0.26]

2 Physical fitness 5 Std. Mean Difference (Random, 95% CI) Subtotals only
2.1 Physical activity only 2 694 Std. Mean Difference (Random, 95% CI) 0.35 [-0.20, 0.90]

2.2 Physical activity +
nutrition

3 4230 Std. Mean Difference (Random, 95% CI) 0.12 [0.04, 0.20]

Comparison 3. Nutrition

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Fat intake 17 Std. Mean Difference (Random, 95% CI) Subtotals only
1.1 Nutrition only 7 4216 Std. Mean Difference (Random, 95% CI) -0.08 [-0.21, 0.05]

1.2 Physical activity +
nutrition

10 12460 Std. Mean Difference (Random, 95% CI) -0.04 [-0.20, 0.12]

2 Fruit and vegetable intake 13 Std. Mean Difference (Random, 95% CI) Subtotals only
2.1 Nutrition only 9 6210 Std. Mean Difference (Random, 95% CI) 0.15 [0.02, 0.29]
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2.2 Physical activity +
nutrition

4 6612 Std. Mean Difference (Random, 95% CI) 0.04 [-0.18, 0.26]

Comparison 4. Tobacco use

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Tobacco use 10 Odds Ratio (Random, 95% CI) Subtotals only
1.1 Tobacco interventions 3 4747 Odds Ratio (Random, 95% CI) 0.77 [0.64, 0.93]

1.2 Multiple risk behaviours
interventions

5 9992 Odds Ratio (Random, 95% CI) 0.84 [0.76, 0.93]

1.3 Emotional well-being
interventions

1 630 Odds Ratio (Random, 95% CI) 0.79 [0.59, 1.06]

1.4 Alcohol interventions 1 1901 Odds Ratio (Random, 95% CI) 0.74 [0.61, 0.90]

Comparison 5. Alcohol use

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Alcohol use 7 Odds Ratio (Random, 95% CI) Subtotals only
1.1 Alcohol interventions 2 7481 Odds Ratio (Random, 95% CI) 0.72 [0.34, 1.52]

1.2 Multiple risk behaviour
interventions

4 8140 Odds Ratio (Random, 95% CI) 0.75 [0.55, 1.02]

1.3 Emotional well-being
interventions

1 1619 Odds Ratio (Random, 95% CI) 1.13 [0.76, 1.67]

Comparison 6. Substance use

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Substance use 6 Odds Ratio (Random, 95% CI) Subtotals only

1.1 Multiple risk behaviour
interventions

3 6820 Odds Ratio (Random, 95% CI) 0.57 [0.29, 1.14]

1.2 Alcohol interventions 2 7481 Odds Ratio (Random, 95% CI) 0.94 [0.78, 1.12]

1.3 Emotional well-being
interventions

1 466 Odds Ratio (Random, 95% CI) 0.81 [0.57, 1.15]
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Comparison 7. Mental health

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Depression 3 Std. Mean Difference (Random, 95% CI) Subtotals only

1.1 Emotional well-being
interventions

2 6099 Std. Mean Difference (Random, 95% CI) 0.06 [-0.00, 0.13]

1.2 Anti-bullying
interventions

1 2224 Std. Mean Difference (Random, 95% CI) 0.0 [-0.08, 0.08]

Comparison 8. Violence

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Violence 4 Odds Ratio (Random, 95% CI) Subtotals only

1.1 Violence prevention
interventions

1 2090 Odds Ratio (Random, 95% CI) 1.13 [0.61, 2.07]

1.2 Multiple risk behaviour
interventions

3 6820 Odds Ratio (Random, 95% CI) 0.50 [0.23, 1.09]

Comparison 9. Bullying

Outcome or subgroup title
No. of

studies

No. of

participants Statistical method Effect size

1 Being bullied 8 Odds Ratio (Random, 95% CI) Subtotals only

1.1 Anti-bullying
interventions

6 26256 Odds Ratio (Random, 95% CI) 0.83 [0.72, 0.96]

1.2 Multiple risk behaviour
interventions

1 4743 Odds Ratio (Random, 95% CI) 0.97 [0.90, 1.05]

1.3 Emotional well-being
interventions

1 963 Odds Ratio (Random, 95% CI) 0.88 [0.68, 1.13]

2 Bullying others 7 Odds Ratio (Random, 95% CI) Subtotals only

2.1 Anti-bullying
interventions

6 26176 Odds Ratio (Random, 95% CI) 0.90 [0.78, 1.04]

2.2 Multiple risk behaviours
interventions

1 363 Odds Ratio (Random, 95% CI) 0.49 [0.34, 0.71]
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Analysis 1.1. Comparison 1 Overweight or obesity, Outcome 1 BMI.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 1 Overweight or obesity

Outcome: 1 BMI

Study or subgroup Intervention Control Mean Difference (SE)
Mean

Difference Weight
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Nutrition only

Foster 2008 479 364 -0.04 (0.12) 100.0 % -0.04 [ -0.28, 0.20 ]

Subtotal (95% CI) 479 364 100.0 % -0.04 [ -0.28, 0.20 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

2 Physical activity only

Eather 2013 101 95 -0.96 (0.23) 24.5 % -0.96 [ -1.41, -0.51 ]

Kriemler 2010 297 205 -0.12 (0.04) 40.6 % -0.12 [ -0.20, -0.04 ]

Simon 2006 374 358 -0.28 (0.12) 34.9 % -0.28 [ -0.52, -0.04 ]

Subtotal (95% CI) 772 658 100.0 % -0.38 [ -0.73, -0.03 ]

Heterogeneity: Tau2 = 0.08; Chi2 = 14.09, df = 2 (P = 0.00087); I2 =86%

Test for overall effect: Z = 2.14 (P = 0.032)

3 Physical activity + nutrition

Brandstetter 2012 450 495 -0.08 (0.11) 11.3 % -0.08 [ -0.30, 0.14 ]

Caballero 2003 727 682 -0.2 (0.17) 8.0 % -0.20 [ -0.53, 0.13 ]

Grydeland 2013 465 859 -0.1 (0.04) 15.4 % -0.10 [ -0.18, -0.02 ]

Haerens 2006 971 591 0.51 (0.2) 6.7 % 0.51 [ 0.12, 0.90 ]

Jansen 2011 1240 1382 -0.04 (0.05) 14.9 % -0.04 [ -0.14, 0.06 ]

Levy 2012 498 499 -0.61 (0.17) 8.0 % -0.61 [ -0.94, -0.28 ]

Llargues 2011 272 236 -0.96 (0.19) 7.1 % -0.96 [ -1.33, -0.59 ]

Luepker 1998 1180 1647 0.13 (0.08) 13.2 % 0.13 [ -0.03, 0.29 ]

Sallis 2003 717 717 0 (0.04) 15.4 % 0.0 [ -0.08, 0.08 ]

Subtotal (95% CI) 6520 7108 100.0 % -0.11 [ -0.24, 0.02 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 50.69, df = 8 (P<0.00001); I2 =84%

Test for overall effect: Z = 1.66 (P = 0.097)
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Analysis 1.2. Comparison 1 Overweight or obesity, Outcome 2 zBMI.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 1 Overweight or obesity

Outcome: 2 zBMI

Study or subgroup Intervention Control Mean Difference (SE)
Mean

Difference Weight
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Nutrition only

Foster 2008 479 364 -0.01 (0.04) 100.0 % -0.01 [ -0.09, 0.07 ]

Subtotal (95% CI) 479 364 100.0 % -0.01 [ -0.09, 0.07 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.25 (P = 0.80)

2 Physical activity only

Eather 2013 102 94 -0.47 (0.11) 100.0 % -0.47 [ -0.69, -0.25 ]

Subtotal (95% CI) 102 94 100.0 % -0.47 [ -0.69, -0.25 ]

Heterogeneity: not applicable

Test for overall effect: Z = 4.27 (P = 0.000019)

3 Physical activity + nutrition

Crespo 2012 196 205 -0.14 (0.08) 4.3 % -0.14 [ -0.30, 0.02 ]

Foster 2010 2296 2307 -0.01 (0.03) 18.0 % -0.01 [ -0.07, 0.05 ]

Grydeland 2013 465 859 -0.03 (0.02) 25.5 % -0.03 [ -0.07, 0.01 ]

Haerens 2006 971 591 0.12 (0.06) 7.0 % 0.12 [ 0.00, 0.24 ]

Rush 2012 692 660 0.03 (0.03) 18.0 % 0.03 [ -0.03, 0.09 ]

Sahota 2001 292 303 0 (0.05) 9.3 % 0.0 [ -0.10, 0.10 ]

Williamson 2012 760 587 -0.01 (0.03) 18.0 % -0.01 [ -0.07, 0.05 ]

Subtotal (95% CI) 5672 5512 100.0 % 0.00 [ -0.04, 0.03 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 10.12, df = 6 (P = 0.12); I2 =41%

Test for overall effect: Z = 0.20 (P = 0.84)
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Analysis 2.1. Comparison 2 Physical activity, Outcome 1 Physical activity.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 2 Physical activity

Outcome: 1 Physical activity

Study or subgroup Experimental Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Nutrition only

Foster 2008 416 335 0.02 (0.02) 100.0 % 0.02 [ -0.02, 0.06 ]

Subtotal (95% CI) 416 335 100.0 % 0.02 [ -0.02, 0.06 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

2 Physical activity only

Kriemler 2010 297 205 0.01 (0.01) 53.5 % 0.01 [ -0.01, 0.03 ]

Simon 2006 374 358 0.35 (0.09) 46.5 % 0.35 [ 0.17, 0.53 ]

Subtotal (95% CI) 671 563 100.0 % 0.17 [ -0.16, 0.50 ]

Heterogeneity: Tau2 = 0.05; Chi2 = 14.10, df = 1 (P = 0.00017); I2 =93%

Test for overall effect: Z = 0.99 (P = 0.32)

3 Physical activity + nutrition

Caballero 2003 136 142 0.12 (0.12) 12.8 % 0.12 [ -0.12, 0.36 ]

Grydeland 2013 215 485 0.09 (0.11) 14.0 % 0.09 [ -0.13, 0.31 ]

Haerens 2006 1124 714 0.21 (0.05) 23.2 % 0.21 [ 0.11, 0.31 ]

Sahota 2001 292 301 -0.17 (0.11) 14.0 % -0.17 [ -0.39, 0.05 ]

Sallis 2003 717 717 0.27 (0.05) 23.2 % 0.27 [ 0.17, 0.37 ]

Williamson 2012 760 587 0.22 (0.12) 12.8 % 0.22 [ -0.02, 0.46 ]

Subtotal (95% CI) 3244 2946 100.0 % 0.14 [ 0.03, 0.26 ]

Heterogeneity: Tau2 = 0.01; Chi2 = 14.66, df = 5 (P = 0.01); I2 =66%

Test for overall effect: Z = 2.46 (P = 0.014)
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Analysis 2.2. Comparison 2 Physical activity, Outcome 2 Physical fitness.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 2 Physical activity

Outcome: 2 Physical fitness

Study or subgroup Experimental Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Physical activity only

Eather 2013 99 93 0.64 (0.12) 48.0 % 0.64 [ 0.40, 0.88 ]

Kriemler 2010 297 205 0.08 (0.04) 52.0 % 0.08 [ 0.00, 0.16 ]

Subtotal (95% CI) 396 298 100.0 % 0.35 [ -0.20, 0.90 ]

Heterogeneity: Tau2 = 0.15; Chi2 = 19.60, df = 1 (P<0.00001); I2 =95%

Test for overall effect: Z = 1.25 (P = 0.21)

2 Physical activity + nutrition

Jansen 2011 1240 1382 0.13 (0.07) 35.1 % 0.13 [ -0.01, 0.27 ]

Trevino 2004 619 602 0.13 (0.06) 47.7 % 0.13 [ 0.01, 0.25 ]

Trevino 2005 200 187 0.07 (0.1) 17.2 % 0.07 [ -0.13, 0.27 ]

Subtotal (95% CI) 2059 2171 100.0 % 0.12 [ 0.04, 0.20 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.30, df = 2 (P = 0.86); I2 =0.0%

Test for overall effect: Z = 2.89 (P = 0.0039)
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Analysis 3.1. Comparison 3 Nutrition, Outcome 1 Fat intake.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 3 Nutrition

Outcome: 1 Fat intake

Study or subgroup Experimental Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Nutrition only

Anderson 2005 64 65 -0.24 (0.18) 9.0 % -0.24 [ -0.59, 0.11 ]

Evans 2013 311 347 0.05 (0.08) 18.6 % 0.05 [ -0.11, 0.21 ]

Foster 2008 437 332 -0.05 (0.03) 24.0 % -0.05 [ -0.11, 0.01 ]

Hoppu 2010 147 140 0.12 (0.12) 14.0 % 0.12 [ -0.12, 0.36 ]

Lytle 2004 288 167 0.08 (0.1) 16.2 % 0.08 [ -0.12, 0.28 ]

Perry 1998 203 204 -0.56 (0.23) 6.4 % -0.56 [ -1.01, -0.11 ]

Reynolds 2000 755 756 -0.43 (0.14) 12.0 % -0.43 [ -0.70, -0.16 ]

Subtotal (95% CI) 2205 2011 100.0 % -0.08 [ -0.21, 0.05 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 18.64, df = 6 (P = 0.005); I2 =68%

Test for overall effect: Z = 1.22 (P = 0.22)

2 Physical activity + nutrition

Caballero 2003 301 319 -0.44 (0.13) 9.2 % -0.44 [ -0.69, -0.19 ]

Col˙x00ed˙n˙x002d˙Ram˙x00ed˙rez 2010 245 253 0.85 (0.09) 10.4 % 0.85 [ 0.67, 1.03 ]

Foster 2010 1964 1944 0.0002 (0.0006) 11.9 % 0.00 [ 0.00, 0.00 ]

Haerens 2006 1055 655 -0.1 (0.05) 11.4 % -0.10 [ -0.20, 0.00 ]

Levy 2012 498 499 0.11 (0.06) 11.2 % 0.11 [ -0.01, 0.23 ]

Luepker 1998 85 118 -0.01 (0.14) 8.9 % -0.01 [ -0.28, 0.26 ]

Sahota 2001 292 301 -0.09 (0.14) 8.9 % -0.09 [ -0.36, 0.18 ]

Sallis 2003 717 717 -0.41 (0.05) 11.4 % -0.41 [ -0.51, -0.31 ]

Trevino 2004 581 569 -0.1 (0.1) 10.1 % -0.10 [ -0.30, 0.10 ]

Williamson 2012 760 587 -0.39 (0.22) 6.5 % -0.39 [ -0.82, 0.04 ]

Subtotal (95% CI) 6498 5962 100.0 % -0.04 [ -0.20, 0.12 ]

Heterogeneity: Tau2 = 0.06; Chi2 = 179.86, df = 9 (P<0.00001); I2 =95%

Test for overall effect: Z = 0.51 (P = 0.61)
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Analysis 3.2. Comparison 3 Nutrition, Outcome 2 Fruit and vegetable intake.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 3 Nutrition

Outcome: 2 Fruit and vegetable intake

Study or subgroup Experimental Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Nutrition only

Anderson 2005 64 65 0.47 (0.18) 7.1 % 0.47 [ 0.12, 0.82 ]

Bere 2006 286 231 0.19 (0.08) 12.0 % 0.19 [ 0.03, 0.35 ]

Evans 2013 311 347 0.01 (0.07) 12.5 % 0.01 [ -0.13, 0.15 ]

Foster 2008 441 333 -0.01 (0.04) 13.7 % -0.01 [ -0.09, 0.07 ]

Hoppu 2010 147 140 0.13 (0.12) 9.9 % 0.13 [ -0.11, 0.37 ]

Lytle 2004 288 167 -0.2 (0.11) 10.4 % -0.20 [ -0.42, 0.02 ]

Perry 1998 203 204 0.18 (0.11) 10.4 % 0.18 [ -0.04, 0.40 ]

Reynolds 2000 755 756 0.52 (0.09) 11.5 % 0.52 [ 0.34, 0.70 ]

Te Velde 2008 798 674 0.22 (0.07) 12.5 % 0.22 [ 0.08, 0.36 ]

Subtotal (95% CI) 3293 2917 100.0 % 0.15 [ 0.02, 0.29 ]

Heterogeneity: Tau2 = 0.03; Chi2 = 47.45, df = 8 (P<0.00001); I2 =83%

Test for overall effect: Z = 2.28 (P = 0.023)

2 Physical activity + nutrition

Crespo 2012 196 205 -0.08 (0.1) 26.5 % -0.08 [ -0.28, 0.12 ]

Foster 2010 1964 1944 0.47 (0.15) 21.0 % 0.47 [ 0.18, 0.76 ]

Haerens 2006 1055 655 -0.12 (0.05) 31.4 % -0.12 [ -0.22, -0.02 ]

Sahota 2001 292 301 0 (0.15) 21.0 % 0.0 [ -0.29, 0.29 ]

Subtotal (95% CI) 3507 3105 100.0 % 0.04 [ -0.18, 0.26 ]

Heterogeneity: Tau2 = 0.04; Chi2 = 14.12, df = 3 (P = 0.003); I2 =79%

Test for overall effect: Z = 0.35 (P = 0.72)
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Analysis 4.1. Comparison 4 Tobacco use, Outcome 1 Tobacco use.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 4 Tobacco use

Outcome: 1 Tobacco use

Study or subgroup Experimental Control log [Odds Ratio] Odds Ratio Weight Odds Ratio

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

1 Tobacco interventions

De Vries (Denmark) 2003 357 459 -0.04 (0.2) 19.9 % 0.96 [ 0.65, 1.42 ]

De Vries (Finland) 2003 855 741 -0.24 (0.12) 47.1 % 0.79 [ 0.62, 1.00 ]

Hamilton 2005 1032 1303 -0.42 (0.15) 32.9 % 0.66 [ 0.49, 0.88 ]

Subtotal (95% CI) 2244 2503 100.0 % 0.77 [ 0.64, 0.93 ]

Heterogeneity: Tau2 = 0.00; Chi2 = 2.38, df = 2 (P = 0.30); I2 =16%

Test for overall effect: Z = 2.76 (P = 0.0058)

2 Multiple risk behaviours interventions

Beets 2009 976 738 -0.65 (0.32) 2.5 % 0.52 [ 0.28, 0.98 ]

Li 2011 193 170 0.05 (0.48) 1.1 % 1.05 [ 0.41, 2.69 ]

Perry 2003 2635 2108 -0.13 (0.07) 52.6 % 0.88 [ 0.77, 1.01 ]

Schofield 2003 1007 845 -0.2 (0.12) 17.9 % 0.82 [ 0.65, 1.04 ]

Simons-Morton 2005 692 628 -0.21 (0.1) 25.8 % 0.81 [ 0.67, 0.99 ]

Subtotal (95% CI) 5503 4489 100.0 % 0.84 [ 0.76, 0.93 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 3.00, df = 4 (P = 0.56); I2 =0.0%

Test for overall effect: Z = 3.43 (P = 0.00060)

3 Emotional well-being interventions

Bond 2004 315 315 -0.24 (0.15) 100.0 % 0.79 [ 0.59, 1.06 ]

Subtotal (95% CI) 315 315 100.0 % 0.79 [ 0.59, 1.06 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.60 (P = 0.11)

4 Alcohol interventions

Perry 1996 1005 896 -0.3 (0.1) 100.0 % 0.74 [ 0.61, 0.90 ]

Subtotal (95% CI) 1005 896 100.0 % 0.74 [ 0.61, 0.90 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.00 (P = 0.0027)
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Analysis 5.1. Comparison 5 Alcohol use, Outcome 1 Alcohol use.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 5 Alcohol use

Outcome: 1 Alcohol use

Study or subgroup Experimental Control log [Odds Ratio] Odds Ratio Weight Odds Ratio

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

1 Alcohol interventions

Komro 2008 2501 3079 -0.01 (0.01) 58.9 % 0.99 [ 0.97, 1.01 ]

Perry 1996 1005 896 -0.79 (0.33) 41.1 % 0.45 [ 0.24, 0.87 ]

Subtotal (95% CI) 3506 3975 100.0 % 0.72 [ 0.34, 1.52 ]

Heterogeneity: Tau2 = 0.25; Chi2 = 5.58, df = 1 (P = 0.02); I2 =82%

Test for overall effect: Z = 0.86 (P = 0.39)

2 Multiple risk behaviour interventions

Beets 2009 976 738 -0.73 (0.21) 22.6 % 0.48 [ 0.32, 0.73 ]

Li 2011 193 170 -0.83 (0.38) 11.9 % 0.44 [ 0.21, 0.92 ]

Perry 2003 2635 2108 -0.05 (0.09) 33.2 % 0.95 [ 0.80, 1.13 ]

Simons-Morton 2005 692 628 -0.03 (0.1) 32.4 % 0.97 [ 0.80, 1.18 ]

Subtotal (95% CI) 4496 3644 100.0 % 0.75 [ 0.55, 1.02 ]

Heterogeneity: Tau2 = 0.07; Chi2 = 13.34, df = 3 (P = 0.004); I2 =78%

Test for overall effect: Z = 1.82 (P = 0.069)

3 Emotional well-being interventions

Bond 2004 809 810 0.12 (0.2) 100.0 % 1.13 [ 0.76, 1.67 ]

Subtotal (95% CI) 809 810 100.0 % 1.13 [ 0.76, 1.67 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.60 (P = 0.55)
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Analysis 6.1. Comparison 6 Substance use, Outcome 1 Substance use.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 6 Substance use

Outcome: 1 Substance use

Study or subgroup Experimental Control log [Odds Ratio] Odds Ratio Weight Odds Ratio

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

1 Multiple risk behaviour interventions

Beets 2009 976 738 -1.27 (0.41) 29.1 % 0.28 [ 0.13, 0.63 ]

Li 2011 193 170 -0.44 (0.47) 25.9 % 0.64 [ 0.26, 1.62 ]

Perry 2003 2635 2108 -0.16 (0.13) 45.1 % 0.85 [ 0.66, 1.10 ]

Subtotal (95% CI) 3804 3016 100.0 % 0.57 [ 0.29, 1.14 ]

Heterogeneity: Tau2 = 0.26; Chi2 = 6.80, df = 2 (P = 0.03); I2 =71%

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

2 Alcohol interventions

Komro 2008 2501 3079 -0.02 (0.11) 70.5 % 0.98 [ 0.79, 1.22 ]

Perry 1996 1005 896 -0.17 (0.17) 29.5 % 0.84 [ 0.60, 1.18 ]

Subtotal (95% CI) 3506 3975 100.0 % 0.94 [ 0.78, 1.12 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.55, df = 1 (P = 0.46); I2 =0.0%

Test for overall effect: Z = 0.70 (P = 0.49)

3 Emotional well-being interventions

Bond 2004 233 233 -0.21 (0.18) 100.0 % 0.81 [ 0.57, 1.15 ]

Subtotal (95% CI) 233 233 100.0 % 0.81 [ 0.57, 1.15 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.17 (P = 0.24)
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Analysis 7.1. Comparison 7 Mental health, Outcome 1 Depression.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 7 Mental health

Outcome: 1 Depression

Study or subgroup Experimental Control

Std. Mean
Difference

(SE)

Std.
Mean

Difference Weight

Std.
Mean

Difference

N N IV,Random,95% CI IV,Random,95% CI

1 Emotional well-being interventions

Bond 2004 215 250 0.04 (0.06) 30.8 % 0.04 [ -0.08, 0.16 ]

Sawyer 2010 3037 2597 0.07 (0.04) 69.2 % 0.07 [ -0.01, 0.15 ]

Subtotal (95% CI) 3252 2847 100.0 % 0.06 [ 0.00, 0.13 ]

Heterogeneity: Tau2 = 0.0; Chi2 = 0.17, df = 1 (P = 0.68); I2 =0.0%

Test for overall effect: Z = 1.83 (P = 0.068)

2 Anti-bullying interventions

Fekkes 2006 1106 1118 0 (0.04) 100.0 % 0.0 [ -0.08, 0.08 ]

Subtotal (95% CI) 1106 1118 100.0 % 0.0 [ -0.08, 0.08 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.0 (P = 1.0)
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Analysis 8.1. Comparison 8 Violence, Outcome 1 Violence.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 8 Violence

Outcome: 1 Violence

Study or subgroup Experimental Control log [Odds Ratio] Odds Ratio Weight Odds Ratio

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

1 Violence prevention interventions

Orpinas 2000 929 1161 0.12 (0.31) 100.0 % 1.13 [ 0.61, 2.07 ]

Subtotal (95% CI) 929 1161 100.0 % 1.13 [ 0.61, 2.07 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.39 (P = 0.70)

2 Multiple risk behaviour interventions

Beets 2009 976 738 -1.15 (0.34) 29.1 % 0.32 [ 0.16, 0.62 ]

Li 2011 195 168 -0.98 (0.2) 33.9 % 0.38 [ 0.25, 0.56 ]

Perry 2003 2635 2108 -0.07 (0.04) 37.0 % 0.93 [ 0.86, 1.01 ]

Subtotal (95% CI) 3806 3014 100.0 % 0.50 [ 0.23, 1.09 ]

Heterogeneity: Tau2 = 0.42; Chi2 = 29.23, df = 2 (P<0.00001); I2 =93%

Test for overall effect: Z = 1.75 (P = 0.080)
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Analysis 9.1. Comparison 9 Bullying, Outcome 1 Being bullied.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 9 Bullying

Outcome: 1 Being bullied

Study or subgroup Experimental Control log [Odds Ratio] Odds Ratio Weight Odds Ratio

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

1 Anti-bullying interventions

Cross 2011 680 679 0.23 (0.16) 12.1 % 1.26 [ 0.92, 1.72 ]

Fekkes 2006 1104 1112 -0.13 (0.21) 8.4 % 0.88 [ 0.58, 1.33 ]

Frey 2005 451 457 -0.24 (0.12) 16.6 % 0.79 [ 0.62, 1.00 ]

Kärnä 2011 4201 3965 -0.32 (0.06) 25.9 % 0.73 [ 0.65, 0.82 ]

Kärnä 2013 7272 5865 -0.29 (0.06) 25.9 % 0.75 [ 0.67, 0.84 ]

Stevens 2000 285 185 -0.03 (0.17) 11.2 % 0.97 [ 0.70, 1.35 ]

Subtotal (95% CI) 13993 12263 100.0 % 0.83 [ 0.72, 0.96 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 12.81, df = 5 (P = 0.03); I2 =61%

Test for overall effect: Z = 2.60 (P = 0.0093)

2 Multiple risk behaviour interventions

Perry 2003 2635 2108 -0.03 (0.04) 100.0 % 0.97 [ 0.90, 1.05 ]

Subtotal (95% CI) 2635 2108 100.0 % 0.97 [ 0.90, 1.05 ]

Heterogeneity: not applicable

Test for overall effect: Z = 0.75 (P = 0.45)

3 Emotional well-being interventions

Bond 2004 481 482 -0.13 (0.13) 100.0 % 0.88 [ 0.68, 1.13 ]

Subtotal (95% CI) 481 482 100.0 % 0.88 [ 0.68, 1.13 ]

Heterogeneity: not applicable

Test for overall effect: Z = 1.00 (P = 0.32)

0.5 0.7 1 1.5 2

Favours HPS Favours control
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Analysis 9.2. Comparison 9 Bullying, Outcome 2 Bullying others.

Review: The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

Comparison: 9 Bullying

Outcome: 2 Bullying others

Study or subgroup Experimental Control log [Odds Ratio] Odds Ratio Weight Odds Ratio

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

1 Anti-bullying interventions

Cross 2011 679 678 0.02 (0.16) 12.4 % 1.02 [ 0.75, 1.40 ]

Fekkes 2006 1098 1108 -0.13 (0.29) 5.2 % 0.88 [ 0.50, 1.55 ]

Frey 2005 451 457 0.08 (0.12) 16.8 % 1.08 [ 0.86, 1.37 ]

Kärnä 2011 4201 3965 -0.27 (0.04) 28.5 % 0.76 [ 0.71, 0.83 ]

Kärnä 2013 7235 5834 -0.21 (0.06) 25.7 % 0.81 [ 0.72, 0.91 ]

Stevens 2000 285 185 0.17 (0.17) 11.5 % 1.19 [ 0.85, 1.65 ]

Subtotal (95% CI) 13949 12227 100.0 % 0.90 [ 0.78, 1.04 ]

Heterogeneity: Tau2 = 0.02; Chi2 = 15.20, df = 5 (P = 0.01); I2 =67%

Test for overall effect: Z = 1.41 (P = 0.16)

2 Multiple risk behaviours interventions

Li 2011 195 168 -0.71 (0.19) 100.0 % 0.49 [ 0.34, 0.71 ]

Subtotal (95% CI) 195 168 100.0 % 0.49 [ 0.34, 0.71 ]

Heterogeneity: not applicable

Test for overall effect: Z = 3.74 (P = 0.00019)

0.2 0.5 1 2 5

Favours HPS Favours control

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

Table 1. Intra-cluster correlation coefficients

Study Country Age Variable Reported intra-clus-

ter correlation coef-

ficient (ICC)

Published or corre-

spondence

Bond 2004 Australia Grade 8 Various - including
substance use, depres-
sive symptoms and
school engagement

Not specifically re-
ported for each out-
come: ranged from 0.
01 - 0.06

Published
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Table 1. Intra-cluster correlation coefficients (Continued)

Brandstetter 2012 Germany Grade 2 BMI 0.028 (NB this is the
ICC for classroom,
rather than school,
clustering)

Correspondence

Crespo 2012 USA K-Grade 2 BMI Not specifically re-
ported for each out-
come: ranged from 0 -
0.019

Published

Physical activity

Eather 2013 Australia Grades 5 - 6 zBMI 0.02 Correspondence

BMI 0.02

Eddy 2003 USA Grade 5 Various substance use
outcomes

Not specifically re-
ported: ranged from 0
- 0.01

Published

Hoffman 2010 USA K-Grade 1 Portions of fruit and
vegetables

0.32 Published

Hoppu 2010 Finland Grade 8 Fat intake 0.004 Correspondence

Fruit consumption 0.012

Vegetable consump-
tion

0.006

Jansen 2011 Netherlands Grade 3 - 8 BMI < 0.01 Published

Waist circumference 0.014

Shuttle run 0.166

Kriemler 2010 Switzerland Grade 1 and 5 BMI 0.01 Published

MVPA (accelerome-
try)

0.08

Shuttle run 0.06

Llargues 2011 Spain 5 - 6 year-olds BMI 0.094 Correspondence

Lytle 2004 USA Grades 7 - 8 Servings of fruits and
vegetables

0.0007 Published

% energy as fat 0.0217

% energy as saturated
fat

0.0134
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Table 1. Intra-cluster correlation coefficients (Continued)

Kärnä 2011 Finland Grades 4 - 6 Self-reported victimi-
sation

0.02 Published

Self-reported bullying 0.02

Well-being at school 0.03

Kärnä 2013 Finland Grades 2 - 3 and 8 - 9 Self-reported victimi-
sation

Grade 2 - 3: 0.05
Grade 8 - 9: 0.03

Published

Self-reported bullying Grade 2 - 3: 0.03
Grade 8 - 9: 0.02

Perry 1996 USA Grades 6 - 8 Various - unclear if
just referring to alco-
hol use or includes
other substance use
outcomes

Not specifically re-
ported: ranged from
0.002 - 0.03, with a
median value of .015

Published

Perry 1998 USA Grades 4 - 5 Fruit and vegetable
consumption

0.03 Published

Sawyer 2010 Australia Grade 8 Depression (CES-D
scores)

0.02 Published

Williamson 2012 USA Grades 4 - 6 % body fat Not specifically re-
ported: ranged from
0.0005 - 0.026

Published

zBMI

Food intake Not specifically re-
ported: ranged from
0.15 - 0.38

Physical activity 0.05

Sedentary behaviour 0.03

Wolfe 2009 Canada Grade 9 Physical dating vio-
lence

0.02 Published
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Table 2. Mapping of outcomes

Study

ID

In-

ter-

ven-

tion

Name

Intervention outcomes

Over-

weight/

obe-

sity

Phys-

ical

ac-

tiv-

ity

Nu-

tri-

tion

To-

bacco

Al-

co-

hol

Drugs

Sex-

ual

health

Men-

tal

health

Vio-

lence

Bul-

ly-

ing

In-

fec-

tious

dis-

ease

Sa-

fety/

acci-

dents

Body

im-

age

Sun

sa-

fety

Oral

health

Aac-

demic/

at-

ten-

dance/

school

Nutrition interventions

An-

der-

son

2005

- X
(MA)

Bere

2006
Fruits
and
Veg-
eta-
bles
Make
the
Mark

X
(MA)

Evans

2013
Project
Tomato

X
(MA)

Fos-

ter

2008

School
Nu-
tri-
tion
Pol-
icy
Ini-
tia-
tive

X
(MA)

X
(MA)

X
(MA)

Hoff-

man

2010

Ath-
letes
in
Ser-

X
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Table 2. Mapping of outcomes (Continued)

vice,
Fruit
and
Veg-
etable
Pro-
mo-
tion
Pro-
gram

Hoppu

2010

- X
(MA)

Ly-

tle

2004

TEENS
X
(MA)

Nick-

las

1998

Gimme
5

X

Perry

1998

5 A
DAY
Power
Plus

X
(MA)

Rad-

cliffe

2005

- X

Reynolds

2000

High
5

X
(MA)

Te

Velde

2008

Pro
Chil-
dren
Study

X
(MA)

Physical activity interventions

Eather

2013

Fit 4
Fun

X
(MA)

X
(MA)
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Table 2. Mapping of outcomes (Continued)

Kriem-

ler

2010

KISS
X
(MA)

X
(MA)

Si-

mon

2006

ICAPS
X
(MA)

X
(MA)

Wen

2008

- X

Physical activity + nutrition interventions

Ar-

beit

1992

Heart
Smart

X

Brand-

stet-

ter

2012

URMEL
ICE

X
(MA)

Ca-

ballero

2003

Path-
ways

X
(MA)

X
(MA)

X
(MA)

Colín-

Ramírez

2010

RESCATE
X X

(MA)

Cre-

spo

2012

Aven-
turas
para
Niños

X
(MA)

X
(MA)

Fos-

ter

2010

HEALTHY
X
(MA)

X
(MA)

Gry-

de-

land

Health
in

X
(MA)

X
(MA)
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Table 2. Mapping of outcomes (Continued)

2013
Ado-
les-
cents
(HEIA)

Haerens

2006

- X
(MA)

X
(MA)

X
(MA)

Jansen

2011

Lekker
Fit

X
(MA)

X
(MA)

Llargues

2011

AVall
X
(MA)

Luep-

ker

1998

CATCH
X
(MA)

X X
(MA)

X

Rush

2012

Project
En-
er-
gize

X
(MA)

Sa-

hota

2001

AP-
PLES

X
(MA)

X
(MA)

X
(MA)

X

Sal-

lis

2003

M-
SPAN

X
(MA)

X
(MA)

X
(MA)

Levy

2012

Nu-
trición
en
Movimiento

X
(MA)

X X
(MA)

Trevino

2004

Bi-
enes-
tar
(1)

X
(MA)

Trevino

2005

Bi-
enes-
tar

X X
(MA)

X
(MA)
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Table 2. Mapping of outcomes (Continued)

(2)

Williamson

2012

Louisiana
(LA)
HEALTH

X
(MA)

X
(MA)

X
(MA)

Tobacco interventions

De

Vries

(Den-

mark)

2003

ESFA
(Den-
mark)

X
(MA)

De

Vries

(Fin-

land)

2003

ESFA
(Fin-
land)

X
(MA)

Hamil-

ton

2005

- X
(MA)

Perry

2009

Project
MYTRI

X

Wen

2010

- X

Alcohol interventions

Komro

2008

Project
North-
land
(Chicago)

X
(MA)

X
(MA)

Perry

1996

Project
North-
land
(Min-

X
(MA)

X
(MA)

X
(MA)
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Table 2. Mapping of outcomes (Continued)

nesota)

Multiple risk behaviour interventions

Beets

2009

Pos-
itive
Ac-
tion
(Hawai’i)

X
(MA)

X
(MA)

X
(MA)

X X
(MA)

X

Eddy

2003

LIFT
X X X X

Flay

2004
Aban
Aya

X X X

Li

2011

Pos-
itive
Ac-
tion
(Chicago)

X
(MA)

X
(MA)

X
(MA)

X
(MA)

X
(MA)

X

Perry

2003

DARE
Plus

X
(MA)

X
(MA)

X
(MA)

X
(MA)

X
(MA)

Schofield

2003

Hunter
Re-
gions
Health
Pro-
mot-
ing
Schools
Pro-
gram

X
(MA)

Si-

mons-

Mor-

ton

2005

Go-
ing
Places

X
(MA)

X
(MA)

X X

Sexual health interventions
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Table 2. Mapping of outcomes (Continued)

Basen-

En-

gquist

2001

Safer
choices

X

Ross

2007
MEMA
Kwa
Vi-
jana

X

Mental health and emotional well-being interventions

Bond

2004

Gate-
house

X
(MA)

X
(MA)

X
(MA)

X
(MA)

X
(MA)

X

Sawyer

2010

be-
yond-
blue

X
(MA)

X

Violence interventions

Or-

pinas

2000

Stu-
dents
for
Peace

X
(MA)

Wolfe

2009

Fourth
R

X X X

Ant-bullying interventions

Cross

2011
Friendly
Schools

X
(MA)

Cross

2012
Friendly
Schools,
Friendly
Fam-
ilies

X
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Table 2. Mapping of outcomes (Continued)

Fekkes

2006

- X
(MA)

X
(MA)

X

Frey

2005
Steps
to
Re-
spect

X
(MA)

Kärnä

2011

KiVa
(1)

X
(MA)

X

Kärnä

2013

KiVa
(2)

X
(MA)

Stevens

2000

- X
(MA)

Hand-washing interventions

Bowen

2007

- X X

Ta-

laat

2011

- X X

Miscellaneous interventions

Hall

2004
School
Bi-
cycle
Sa-
fety
Project
/
The
Hel-
met
Files

X
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Table 2. Mapping of outcomes (Continued)

McVey

2004

Healthy
Schools
-
Healthy
Kids

X X

Ol-

son

2007

Sun-
Safe

X

Tai

2009

- X

MA: included in meta analysis for this outcome

Table 3. Outcomes not included in meta-analyses

Study ID Name Type Outcome(s) Authors’ conclusions

1. Obesity or overweight or body size

Brandstetter 2012 URMEL-ICE Physical activity + nutri-
tion

Skinfold thickness (tri-
cep and subscapular),
waist circumference

Intervention
students had lower mea-
sures for waist circumfer-
ence (-0.64, 95% CI -
1.25 to -0.02) and sub-
scapular skinfold thick-
ness (-0.85, 95% CI -1.
59 to -0.12). However,
after adjusting for the
time-lag between base-
line and follow-up, this
difference was no longer
apparent. No effect was
seen for tricep skinfold
thickness

Crespo 2012 Aventuras para Niños Physical activity + nutri-
tion

zBMI Postinter-

vention follow-up: Data
at the end of the in-
tervention and at 1 and
2-years postintervention.
No impact on zBMI at
any time point.No dif-
ference between control
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Table 3. Outcomes not included in meta-analyses (Continued)

and intervention groups
for % body fat. Adjusted
difference = 0.18; 95%
CI -0.45 to 0.81, P value
= 0.56

Grydeland 2013 Health in Adolescents
(HEIA)

Physical activity + nutri-
tion

Waist circumference,
waist-to-hip ratio

No effect seen for waist
circumference or waist-
to-hip ratio for the total
sample

Kriemler 2010 KISS Physical activity Skinfolds thickness,
waist circumference

Children in intervention
group showed smaller in-
creases in the sum of 4
skinfold z-score units (-0.
12, 95% CI -0.21 to -0.
03, P value = 0.009). No
effect was seen for waist
circumference

Luepker 1998 CATCH Physical activity + nutri-
tion

Tricep and subscapular
skinfold

No difference between
intervention and control
group for tricep skin
folds (difference = 0.14
mm, 95% CI -0.24 to
0.52, P value = 0.47),
or subscapular skinfolds
(difference = 0.13 mm;
95% CI -0.29 to 0.54, P
value = 0.553)

Simon 2006 ICAPS Physical activity % body fat, Fat mass in-
dex, Fat-free mass index

Among stu-
dents who were not over-
weight at baseline, in-
tervention students had
lower fat mass index (-0.
2, 95% CI -0.39 to -0.
01, P < 0.05). There was
no difference for % body
fat or fat-free mass index.
No differences were seen
for any of these outcomes
between the 2 groups
for students who were
initially overweight at
baseline. Postinterven-

tion follow-up: 2 years
postintervention - inter-
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Table 3. Outcomes not included in meta-analyses (Continued)

vention students main-
tained lower age - and
gender-adjusted BMI (0.
37 kg/m², P value = 0.02)
and waist circumference
(1.6 cm, P < 0.01) than
control counterparts

Trevino 2004 Bienestar (2) Physical activity + nutri-
tion

% body fat No difference between
control and intervention
groups for % body fat.
Adjusted difference = 0.
18 (95% CI -0.45 to 0.
81, P value = 0.56)

Williamson 2012 LA Health Physical activity + nutri-
tion

% body fat No difference between
control and intervention
(PP + PS group)

2. Physical activity

Arbeit 1992 HEARTSMART Physical activity + nutri-
tion

1 mile run or walk test 5th grade boys’ 1 mile
run or walk times de-
creased by 1.3 minutes in
intervention group, but
increased by 0.8 minutes
in the control group (P <
0.01)

Colín-Ramírez 2010 RESCATE Physical activity + nutri-
tion

% children engaging in
moderate and moderate-
to-vigorous physical ac-
tivity and TV or com-
puter time

A greater % of chil-
dren in the interven-
tion group reported be-
ing moderately physi-
cally active more than 3
days a week, compared to
control children (40% I,
8% C, P value for differ-
ence between groups not
given). No difference be-
tween groups for moder-
ate-to-vigorous physical
activity or TV or com-
puter time

Eather 2013 Fit 4 Fun Physical activity Muscular fitness and
flexibility

Positive treatment effects
observed in intervention
children for flexibility
(sit and reach, adjusted
mean difference, 1.52
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Table 3. Outcomes not included in meta-analyses (Continued)

cm, P value = 0.003)
, physical activity (ad-
justed mean difference,
3253 steps/day, P < 0.
001) and 1 measure of
muscular fitness (7-stage
sit-up, adjusted mean
difference, 0.62 stages, P
value = 0.003). No effect
was seen for 3 other mea-
sures of muscular fitness
(basketball throw, push-
ups and standing jump)

Levy 2012 Nutricion en
Movimiento

Physical activity + nutri-
tion

% children active No difference between
control and intervention
group.

Llargues 2011 Avall Physical activity + nutri-
tion

TV screen time (hours)
. Proportion of students
taking exercise

No difference between
control and intervention
group for TV screen
time. Intervention stu-
dents were more likely to
report exercising (15.7%
versus 10.9%, P value =
0.036)

Luepker 1998 CATCH Physical activity + nutri-
tion

PE lesson length. Energy
expenditure and energy
expenditure rate (during
PE lesson)

No difference between
intervention and con-
trol schools for PE les-
son length. However, in-
tervention students had
greater rates of energy
expenditure (0.20 kJ/kg,
95% CI 0.12 to 0.27)
and a higher energy ex-
penditure ratio (0.35 kJ/
kg per hour, 95% CI 0.
26 to 0.45) in PE lessons
than controls

Sallis 2003 M-SPAN Physical activity + nutri-
tion

Physical activity at
school (observations)

There was a greater rate
of increase in physical ac-
tivity at school over time
in intervention schools,
compared to controls (d
= 0.93). Subgroup anal-
yses reveal the effect was
significant only for boy
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Table 3. Outcomes not included in meta-analyses (Continued)

(d = 1.1)

Simon 2006 ICAPS Physical activity TV or video time, active
commuting to and from
school

Children in intervention
group watched less tele-
vision (-15.71 minutes
per day, 95% CI -28.
49 to -2.92, P value
= 0.02). No difference
between groups for ac-
tive commuting to and
from schools (1.03 mins/
day, 95% CI -2.16 to
4.22, P value = 0.53)
. Postintervention fol-

low-up: 2 years postin-
tervention- intervention
students spent less time
watching television (29
mins/day, P < 0.01) and
had higher active trans-
port levels (+5 mins/
days, P < 0.01)

Wen 2008 - Physical activity Self reports on travel to
and from school

No difference between
intervention and control
groups in number of
children walking to and
from school

Williamson 2012 LA Health Physical activity + nutri-
tion

Sedentary behaviour No difference between
control and intervention
(PP + PS group)

3. Nutrition

Crespo 2012 Aventuras Para Niños Physical activity + nutri-
tion

Consumption of sugary
drinks and snacks

No effect
seen for consumption of
sugary drinks. There was
an initial reduction in the
number of snacks con-
sumed by intervention
group (-0.38, SE 0.17)
. Postintervention fol-

low-up: This effect on
snack consumption was
not sustained at follow-
up
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Table 3. Outcomes not included in meta-analyses (Continued)

Hoffman 2010 Athletes in Service, Fruit
and Vegetable Promo-
tion Program

Nutrition Fruit and vegetable in-
take

Children in interven-
tion consumed a greater
amount of fruit (34 g,
95% CI 30 to 39) than
control students (23 g,
95% CI 18 to 28) (P < 0.
001)

Llargues 2011 AVall Physical activity + nutri-
tion

Consumption of fruit
and vegetable, and sug-
ary snacks or drinks

No difference between
groups for proportion of
children eating fruit or
vegetables daily. How-
ever, there was an in-
crease in the daily intake
of > 1 piece of fruit per
day (P value = 0.005)
. No difference between
groups for consumption
of sugary snacks/drinks

Nicklas 1998 GIMME FIVE Nutrition Fruit and
vegetable intake, knowl-
edge and confidence to
eat more fruit and vegeta-
bles

Interven-
tion students had higher
fruit and vegetable con-
sumption than controls
for the first 2 years of the
intervention (P < 0.05)
, but this effect was lost
by the final year of the
study. Intervention stu-
dents had higher knowl-
edge scores than controls
in the final 2 years of in-
tervention (P < 0.05 for
both). No group effect
was seen for student con-
fidence in eating more
fruit and vegetables

Radcliffe 2005 - Nutrition % skipping
breakfast. Healthy break-
fast choices

No difference between
groups for % of chil-
dren skipping breakfast.
No difference between
groups for reported in-
take of any energy-dense,
micronutrient-poor
(EDMP) food or bever-
age breakfast choice
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Table 3. Outcomes not included in meta-analyses (Continued)

Reynolds 2000 High 5 Nutrition Fruit and vegetable in-
take

Postinterven-

tion follow-up: The in-
creased consumption of
fruit and vegetables in in-
tervention students ob-
served at the end of the
intervention was main-
tained 12 months later
(3.2 versus 2.21 servings
for intervention and con-
trol groups, respectively,
P < 0.0001)

Sallis 2003 M-SPAN Physical activity + nutri-
tion

School-level fat intake
levels (observations)

No effect was seen on
school levels of fat intake.

4. Tobacco use

Eddy 2003 LIFT Multiple risk behaviours Tobacco initiation Postintervention

follow-up: Intervention
was associated with a re-
duced risk (10%, β = -0.
1, P < 0.01) in tobacco
use initiation. After con-
trolling for hypothesized
mediators, the interven-
tion was associated with
less likelihood of tobacco
use initiation (LR Chi² =
6.69, P < 0.05)

Luepker 1998 CATCH Physical activity + nutri-
tion

Current smoker No difference between
intervention and control
students.

Perry 2009 Project Mytri Tobacco Smoking in last 30 days,
use of chewing tobacco
and bidi.

The rates of smoking
cigarettes, bidi smoking
and any tobacco use
increased over time in
the control group; the
rate of any tobacco use
and bidi smoking de-
creased in the interven-
tion group. Overall, to-
bacco use increased by
68% in the control group
and decreased by 17% in
the intervention group
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Table 3. Outcomes not included in meta-analyses (Continued)

Wen 2010 - Tobacco Ever and regular smok-
ing

No effect was seen
for students ever trying
smoking (OR 0.72, 95%
CI 0.44 to 1.16, P value =
0.178) but intervention
students were less likely
than controls to become
regular smoker (OR 0.
38, 95% CI 0.16 to 0.93,
P value = 0.035)

5. Alcohol use

Eddy 2003 LIFT Multiple risk behaviours Alcohol use Postintervention

follow-up: Intervention
was associated with a re-
duced risk (7%, β = -0.
07, P < 0.05) in alcohol
use initiation

6. Drug use

Eddy 2003 LIFT Multiple risk behaviours Illicit drug use Postinterven-

tion follow-up: No dif-
ference between groups
for illicit drug use. The
intervention had a mar-
ginal effect on initiation
(9%, β = -0.09, P < 0.10)

Flay 2004 Aban Aya Multiple risk behaviours Substance use Boys in inter-
vention group were less
likely than controls to re-
port substance use (effect
size 0.45, P value = 0.05,
CIs not given) but this ef-
fect was of borderline sig-
nificance. No effect was
seen for girls

Wolfe 2009 Fourth R Violence prevention Problem substance use No effect seen on prob-
lem substance use (Adj.
OR 1.11, 95% CI 0.84
to 1.44 P value = 0.43)

7. Sexual health
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Table 3. Outcomes not included in meta-analyses (Continued)

Basen-Engquist 2001 Safer Choices Sexual health Delayed sexual initia-
tion, condom use, num-
ber of partners

No difference between
groups for incidence of
sexual initiation (OR 0.
83, 95% CI 0.54 to 1.
27, P value = 0.39). In-
tervention students were
less likely to have sex
without a condom (ef-
fect size 0.63, P value
= 0.05, CIs not given)
and fewer partners with
whom they had sex with-
out a condom (effect size
0.73, P value = 0.02, CIs
not given)

Beets 2009 Positive Action (Hawai’i) Multiple risk behaviours Sexual activity Intervention stu-
dents were less likely to
have had sex than control
student (OR 0.18, 90%
CI 0.09 to 0.36)

Flay 2004 Aban Aya Multiple risk behaviours Recent sexual inter-
course, Condom use.

Boys in the intervention
group were less likely
than controls to have had
recent sexual intercourse
(effect size 0.65, P value
= 0.2) and more likely to
use a condom (effect size
0.66, P value = 0.045,
CIs not given). No effect
was seen for girls

Ross 2007 MEMA Kwa Vijana Sexual health HIV incidence. Preva-
lence of other STIs. In-
cidence of pregnancy.
Condom use. Number of
partners

No difference between
groups for HIV inci-
dence or prevalence of
syphilis, Chlamydia and
Trichomonas. Prevalence
of gonorrhoea was higher
in intervention women
than control (Adj. RR 1.
93, 95% CI 1.01 to 3.
71). There was no differ-
ence between groups in
the number of pregnan-
cies. Intervention men
and women were more
likely to have first used a
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Table 3. Outcomes not included in meta-analyses (Continued)

condom during the fol-
low-up period than con-
trols (men: Adj. RR 1.
41, 95% CI 1.15 to 1.
73; women: Adj. RR 1.
30, 95% CI 1.03 to 1.63)
. Intervention men (but
not women) were more
likely than controls to
have used a condom at
last sex (Adj. RR 1.47,
95% CI 1.12 to 1.93)
and less likely to have
had >1 partner in past
12 months (Adj. RR 0.
69, 95% CI 0.49 to 0.95)
. Postintervention fol-

low-up: 6 years postin-
tervention - no difference
between groups for HIV
prevalence or any other
STIs, number of preg-
nancies and condom use.
There was an increase in
men reporting < 4 sexual
partners (Adj. prevalence
rate 0.87, 95% CI 0.78
to 0.97)

Wolfe 2009 Fourth R Dating violence preven-
tion

Condom use No difference seen be-
tween groups for con-
dom use (Adj. OR 1.04
95% CI 0.51 to 2.2, P
value = 0.91)

8. Mental health or emotional well-being

Fekkes 2006 - Anti-bullying Depression No difference observed
between groups for de-
pression. Postin-

tervention follow-up: 1
year postintervention, no
difference observed be-
tween groups for depres-
sion

Sawyer 2010 beyondblue Emotional well-being Depression Postinterven-

tion follow-up: No dif-
ference between groups
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Table 3. Outcomes not included in meta-analyses (Continued)

for depression.

9. Violence

Eddy 2003 LIFT Multiple risk behaviours Physical aggression in
playground

Postinterven-

tion follow-up: Inter-
vention students showed
significant reductions in
physical aggression in
the playground, com-
pared to controls (-0.11,
P < 0.01)

Flay 2004 ABAN AYA Multiple risk behaviours Violence Boys in inter-
vention group were less
likely than controls to
report violent behaviour
(effect size 0.41, P value =
0.02, CIs not given). No
effect was seen for girls

Simons-Morton 2005 Going Places Multiple risk behaviours Antisocial behaviour (in-
cluding violence and
other ’social’ problems)

No effect seen for antiso-
cial behaviour.

Wolfe 2009 Fourth R Dating violence preven-
tion

Physical dating violence,
peer violence

Postintervention

follow-up: (2½ years af-
ter start of intervention)
No difference was seen
for physical dating vi-
olence using unadjusted
ORs (1.42, 95% CI, 0.
87 to 2.33, P value = 0.
15). When analyses were
adjusted for baseline be-
haviour, stratifying vari-
ables and gender, in-
tervention students were
less likely to report phys-
ical dating violence (Adj.
OR 2.42, 95% CI 1.00
to 6.02, P value = 0.05)
but this effect was of bor-
derline significance. No
effect was seen for physi-
cal peer violence (OR 1.
09, 95% CI 0.83 to 1.59)

10. Bullying
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Table 3. Outcomes not included in meta-analyses (Continued)

Cross 2012 Friendly Schools,
Friendly Families

Anti-bullying Being bullied, bullying
others, told if saw bully-
ing

At the end of inter-
vention, Grade 4 stu-
dents in the low-inten-
sity group (control) were
more likely to report hav-
ing been bullied than
students in the high-in-
tensity group (OR 1.39,
95% CI 1.02 to 1.91)
but no effect was seen for
Grade 6 students. No ef-
fect was seen for ‘bullying
others’ in either Grade
cohort at the end of in-
tervention. Grade 6 stu-
dents were more likely
to tell someone if they
saw bullying (OR 1.78,
95% CI 1.21 to 2.62)
. Postintervention fol-

low-up: 1 year postinter-
vention (col-
lected for Grade 4 stu-
dents only) low-intensity
group (control) students
were more likely to re-
port having been bullied
(OR 1.64, 95% CI 1.06
to 2.53) or bullying oth-
ers (OR 1.74, 95% CI 1.
09 to 2.78)

Fekkes 2006 - Anti-bullying Being bullied, active bul-
lying

Postintervention

follow-up: 1 year postin-
tervention, there were no
differences between in-
tervention and control
students for being bul-
lied (rate ratio 1.14, 95%
CI 0.81 to 1.59) or ac-
tive bullying (rate ratio 0.
7, 95% CI 0.43 to 1.29)

11. Infectious disease prevention: Hand-washing

Bowen 2007 - Hygiene Illness incidence No difference seen be-
tween groups for overall
illness incidence. How-
ever, intervention
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Table 3. Outcomes not included in meta-analyses (Continued)

schools reported a 42%
decrease in student ab-
sences.Intervention stu-
dents were less likely than
controls to be absent due
to headaches (0.54 ver-
sus 0.73 episodes per 100
student weeks, P value =
0.04) and stomach aches
(0 versus 0.3 episodes
per 100 student weeks, P
value = 0.03)

Talaat 2011 - Hygiene Absence caused by ill-
ness (influenza-like in-
fections, diarrhoea, con-
junctivitis)

Overall, absences caused
by illness were reduced
by 21% in intervention
schools (5.7 versus 7.
2 median episodes). Ab-
sences due to influence-
like illness were reduced
by 40% (0.3 versus 0.5
median episodes), diar-
rhoea by 33% (0.2 versus
0.3 median episodes) and
conjunctivitis by 67%
(0.1 versus 0.3 median
episodes). P < 0.0001 for
all

12. Safety or accident prevention

Hall 2004 School Bicycle Safety
Project (Helmet Files)

Safety Observed and self-re-
ported helmet use, hel-
met worn correctly

No effect seen on ob-
served helmet use. Of
those who reported not
always wearing a helmet
at baseline, intervention
students were more likely
to report always wearing
a helmet at post-test 1
(OR 1.76, 95% CI 1.09
to 2.85) but this effect
disappeared at post-test 2

13. Body image or eating disorders

McVey 2004 Healthy School -
Healthy Kids

Body image Student and teachers’
body satisfaction, inter-
nalisation of media ide-
als, body size accep-

The inter-
vention reported a posi-
tive effect in the “inter-
nalization of media ide-
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Table 3. Outcomes not included in meta-analyses (Continued)

tance, weight-based teas-
ing, disordered eating,
weight loss, muscle gain-
ing behaviours

als” for intervention stu-
dents (F [2, 596] = 3.
30, P value = 0.03) and
a decrease in disordered
eating (only measured in
girls; F [2, 276) = 2.73,
P value = 0.04). No ef-
fect was seen on body sat-
isfaction, body size ac-
ceptance or perceptions
of weight-based teasing.
Compared to controls,
fewer intervention stu-
dents were trying to lose
weight at the end of the
intervention (Chi² = 4.
29, P value = 0.03) but
this effect was lost at
6-month follow-up. No
effect was seen at any
point for muscle-gaining
behaviour. No effect was
seen for teachers on any
outcome

14. Sun safety

Olson 2007 Sunsafe in Middle
Schools

Sun protection % Body Surface Area
covered up in sun, sun-
screen application

No effect was seen on the
% of body surface area
covered up on observed
adolescents or reported
sunscreen use at first fol-
low-up. However, by the
end of the 2nd year, stu-
dents from intervention
areas were likely to be
more covered up than
control participants (66.
1% versus 56.8% body
surface area covered, P
< 0.01). They were also
more likely to report us-
ing sunscreen at this time
than control participants
(47% versus 13.8%, P <
0.001)

15. Oral health
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Table 3. Outcomes not included in meta-analyses (Continued)

Tai 2009 - Oral health Net caries increment;
Restoration, sealant, and
decay score; Oral health
care habits reported by
mothers

No difference between
groups for number of de-
cayed, missing or filled
teeth (DMFT), although
there was a slight reduc-
tion in number of de-
cayed, missing or filled
surfaces (DMFS) in in-
tervention children (0.22
versus 0.35, P value =
0.013). Intervention stu-
dents had a greater mean
decrease in plaque in-
dex (0.32 versus 0.21, P
value = 0.013) and sul-
cus bleeding index (0.14
versus 0.08, P value = 0.
005). Intervention chil-
dren were more likely
than controls to have
received restorants (10.
3% versus 6.2%, P value
= 0.006), have sealants
placed (17.5% versus 4.
1%, P < 0.001) and less
likely to have untreated
decay (7.6% versus 20.
5%, P < 0.001). Moth-
ers of children in inter-
vention group were more
likely to report their chil-
dren brushed her or his
teeth, had had a dental
visit within the past year
and used fluoride tooth-
paste (P < 0.001 for all)

16. Academic, attendance, and school-related outcomes

Beets 2009 Positive Action (Hawai’i
)

Multiple risk behaviours Test scores for read-
ing and maths, absen-
teeism, suspensions, re-
tentions in grade, school
climate variables

Intervention schools had
higher maths and read-
ing scores than control
schools (Hawai’i Con-
tent
and Performance Stan-
dards, P < 0.05 for both)
, lower absenteeism (P <
0.001) and fewer suspen-

226The WHO Health Promoting School framework for improving the health and well-being of students and their academic achievement

(Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Table 3. Outcomes not included in meta-analyses (Continued)

sions (P < 0.001). No ef-
fect seen for retentions
in grade. The effects in-
dicate a 2% advantage
per year in the interven-
tion group compared to
the control group. Stu-
dent, teacher and parent
School Quality Compos-
ite scores were all higher
in intervention schools
compared to control (P
value = 0.015, 0.006, 0.
007, respectively)

Bond 2004 Gatehouse Project Emotional well-being Low school attachment Unadjusted ORs
revealed no effect seen on
low school attachment.
However, at final follow-
up, adjusted ORs sug-
gest an improvement in
school attachment in in-
tervention students (Adj.
OR 1.33, 95% CI 1.02
to 1.75)

Bowen 2007 - Hygiene Attendance Intervention schools (ex-
panded group) experi-
enced 42% fewer ab-
sence episodes (P value
= 0.03) and 54% fewer
days of absence (P value
= 0.03) than control
schools

Fekkes 2006 - Anti-bullying School satisfaction vari-
ables

No effect seen for general
satisfaction with school
life; satis-
faction with contact with
other pupils; or satisfac-
tion with contact with
teachers

Kärnä 2011 KIVA (1) Anti-bullying Well-being at school Intervention students re-
ported higher levels of
well-being at school (0.
096, P value = 0.011)
compared to the control
students
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Table 3. Outcomes not included in meta-analyses (Continued)

Li 2011 Positive Action
(Chicago)

Multiple risk behaviours Standardised test scores.
Student and teacher re-
ports of aca-
demic performance, mo-
tivation and disaffection.
Absenteeism

There was a significant
decrease in student disaf-
fection with learning in
the inter-
vention group compared
to those in the control
schools. No effect seen
on teachers’ ratings of
students’ academic per-
formance but a positive
effect on their rating of
academic motivation was
found. Lower rates of ab-
senteeism found in inter-
vention than in control
schools (β= -0.16, one-
tailed P value = 0.015)
. No evidence of a pro-
gramme effect on stan-
dardised test scores for
reading and maths

McVey 2004 Healthy School, Healthy
Kids

Body image Teachers’ perceptions of
school’s social, be-
havioural and nutrition
or physical climate

No effect on teachers’
perceptions of school cli-
mate.

Sahota 2001 APPLES Physical activity + nutri-
tion

Self-perceived scholastic
competence

No effect on self-per-
ceived scholastic compe-
tence.

Sawyer 2010 beyondblue Emotional well-being Student and teacher rat-
ings of school climate

No effect found for stu-
dent rating of school
climate. Teacher ratings
significantly differed be-
tween intervention and
control schools over time
(β = 0.60, SE = 0.29,
P value < 0.05). On av-
erage, school climate in
intervention schools im-
proved over time, while
in control schools it de-
clined

Simons-Morton 2005 Going Places Multiple risk behaviours Students’ perceptions of
school climate

No effect seen
on students’ perceptions
of school climate.
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Table 3. Outcomes not included in meta-analyses (Continued)

Talaat 2011 - Hygiene Attendance Overall, absences caused
by illness were reduced
by 21% in intervention
schools (5.7 versus 7.2
median episodes)

CI: confidence interval; OR: odds ratio; RR: risk ratio; SE: standard error; STI: sexually transmitted infection

Table 4. Study design

Authors Name Review

outcomes

Country Target group Duration Theory

Nutrition interventions

Anderson 2005 - Nutrition UK 6 - 7 and 10 - 11
year- olds

8 months Health Promoting
Schools framework

Bere 2006 Fruits and Veg-
etables Make the
Mark

Nutrition Norway Grade 6 6 months. Social cognitive
theory

Evans 2013 Project Tomato Nutrition UK Year 2 10 months Framework
for health mainte-
nance behaviour

Foster 2008 School
Nutrition Policy
Initiative

Obesity or over-
weight.
Nutrition

USA Grades 4 - 6 2 years None stated

Hoffman 2010 Athletes in Ser-
vice, Fruit and
Vegetable Pro-
motion Program

Nutrition USA Kindergarten
and Grade 1

2½ years Social learning the-
ory

Hoppu 2010 - Nutrition Finland Grade 8 8 months Social cognitive
theory

Lytle 2004 TEENS Nutrition USA Grades 7 - 8 2 years Social cognitive
theory

Nicklas 1998 Gimme 5 Nutrition USA Grade 9 3 years PRECEDE model
of health education

Perry 1998 5 A DAY Power
Plus

Nutrition USA Grades 4 - 5 6 months Social learning the-
ory
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Table 4. Study design (Continued)

Radcliffe 2005 - Nutrition Australia Grade 7 11 months Health Promoting
Schools framework

Reynolds 2000 High 5 Nutrition USA Grade 4 1 year Social cognitive
theory

Te Velde 2008 Pro Children
Study

Nutrition Netherlands,
Norway, Spain

Grades 5 - 6 2 years Social cogni-
tive theory, Ecolog-
ical model

Physical activity interventions

Eather 2013 Fit-4-Fun Obesity or over-
weight. Physical
activity

Australia Grades 5 - 6 8 weeks Health Promot-
ing Schools frame-
work, Social cogni-
tive theory, Harter’s
competence moti-
vation theory

Kriemler 2010 KISS Obesity or over-
weight. Physical
activity

Switzerland Grades 1 - 5 11 months None stated

Simon 2006 ICAPS Obesity or over-
weight. Physical
activity

France Grade 6 4 years Says it is theory-
based but no details
of a named theory
given

Wen 2008 - Physical activity Australia Years 4 - 5 2 years Health Promoting
Schools framework

Physical activity + nutrition interventions

Arbeit 1992 Heart Smart Obesity or over-
weight,
physical activity,
nutrition

USA Grades 4 - 5 2½ years Social cognitive
theory

Brandstetter

2012

URMEL ICE Obesity or over-
weight,
physical activity,
nutrition

Germany Grade 2 9 months Social cognitive
theory

Caballero 2003 Pathways Physical activity,
nutrition

USA Grade 3 3 years Social learning the-
ory

Colín-Ramírez

2010

RESCATE Obesity or over-
weight,
physical activity,

Mexico Grades 4 - 5 1 year None stated
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Table 4. Study design (Continued)

nutrition

Crespo 2012 Aventuras para
Niños

Obesity or over-
weight,
physical activity,
nutrition

USA K-Grade 2 5 semesters Social eco-
logical theory, So-
cial cognitive the-
ory, Health belief
model, Structural
model of health be-
havior

Foster 2010 HEALTHY Obesity or over-
weight

USA Grades 6 - 8 3 years None stated

Grydeland

2013

Health in Ado-
lescents (HEIA)

Obesity or over-
weight,
physical activity,
nutrition

Norway Grade 6 20 months Socioecological
framework

Haerens 2006 - Obesity or over-
weight, physical
activity

Belgium Grades 7 - 8 2 years Theory of planned
be-
haviour, Transthe-
oretical model, So-
cial cognitive the-
ory, Attitude, So-
cial influence and
self-Efficacy (ASE)
Model

Jansen 2011 Lekker Fit Obesity or over-
weight, physical
activity

Netherlands Grades 3 - 8 8 months Theory of planned
behaviour ecologi-
cal model (Egger
and Swinburn)

Levy 2012 Nutrición en
Movimiento

Obesity or over-
weight, nutrition

Mexico Grade 5 6 months Not explicitly the-
ory-based, but does
mention use of the-
ory of peer learning
for 1 element of the
intervention (pup-
pet theatre)

Llargues 2011 AVall Obesity or over-
weight,
physical activity,
nutrition

Spain 5 - 6 year-olds 2 years Edu-
cational methodol-
ogy ’IVAC’.

Luepker 1998 CATCH Physical activity,
nutrition

USA Grade 3 3 years So-
cial cognitive the-
ory, Social learning
theory
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Table 4. Study design (Continued)

Rush 2012 Project Energize Obesity or over-
weight

New Zealand 5 and 10 year-
olds

2 years Health Promoting
Schools framework

Sahota 2001 APPLES Obesity or over-
weight,
physical activity,
nutrition

UK Years 4 - 5 10 months Health Promoting
Schools framework

Sallis 2003 M-SPAN Physical activity,
nutrition

USA Grades 6 - 8 2 years Ecological model

Trevino 2004 Bienestar (1) Physical activity,
nutrition

USA Grade 4 5 months Social cognitive
theory, Social eco-
logical theory

Trevino 2005 Bienestar (2) Obesity or over-
weight, physical
activity

USA Grade 4 8 months Social cognitive
theory

Williamson

2012

Louisiana (LA)
HEALTH

Obesity or over-
weight,
physical activity,
nutrition

USA Grades 4 - 6 2½ years Social learning the-
ory

Tobacco interventions

De Vries

(Denmark)

2003

ESFA
(Denmark)

Tobacco Denmark Grade 7 3 years Attitude-Social in-
fluence-self-Effi-
cacy (ASE) model

De Vries

(Finland) 2003

ESFA (Finland) Tobacco Finland Grade 7 3 years Attitude-Social in-
fluence-self-Effi-
cacy (ASE) model

Hamilton 2005 - Tobacco Australia Grade 9 students 2 school years Health Promoting
Schools framework

Perry 2009 Project MYTRI Tobacco India Grades 6 - 8 2 years Social cognitive
theory, Social influ-
ences model

Wen 2010 - Tobacco China Grades 7 - 8 2 years Socioecological
frame-
work, PRECEDE-
PROCEED model

Alcohol interventions
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Komro 2008 Project North-
land (Chicago)

Alcohol,
tobacco, drugs

USA Grade 6 - 8 3 years Theory of triadic
influence

Perry 1996 Project
Northland
(Minnesota)

Alcohol,
tobacco, drugs

USA Grades 6 - 8 3 years. Social learning the-
ory

Multiple risk behaviour interventions

Beets 2009 Positive Action
(Hawai’i)

Tobacco, al-
cohol, drugs, vi-
olence, sex-
ual health, aca-
demic, and
school-related
outcomes

USA Grades 2 - 3 3 years Theory of self-con-
cept, Theory of tri-
adic influence

Eddy 2003 LIFT Tobacco,
alcohol, drugs

USA Grades 1 and 5 10 weeks Coercion theory

Flay 2004 Aban Aya Violence, drugs,
sexual health

USA Grade 5 4 years Theory of triadic
influence

Li 2011 Positive Action
(Chicago)

Tobacco, alco-
hol, drugs, vio-
lence, academic,
and school-
related outcomes

USA Grade 3 6 years Theory of self-con-
cept, Theory of tri-
adic influence

Perry 2003 DARE Plus Tobacco, al-
cohol, drugs, vi-
olence

USA Grade 7 2 years Theory of triadic
influence

Schofield 2003 Hunter Regions
Health Promot-
ing Schools Pro-
gram

Tobacco Australia Years 7 - 8 2 years Health Promot-
ing Schools frame-
work, Community
organisation
theory

Simons-

Morton 2005

Going Places Tobacco, alcohol USA Grades 6 - 8 3 years Social cognitive
theory

Sexual health interventions

Basen-Engquist

2001

Safer Choices Sexual health USA Grade 9 2 years Social Cog-
nitive Theory, So-
cial Influence The-
ory and Models of
School Change
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Ross 2007 MEMA Kwa Vi-
jana

Sexual health Tanzania Students aged
14+ years

3 years Social Learning
Theory

Mental health and emotional well-being interventions

Bond 2004 Gatehouse
Project

Men-
tal health and
emotional well-
being, tobacco,
drugs, bullying

Australia Grade 8 3 years Health Promot-
ing Schools Frame-
work, Attachment
Theory

Sawyer 2010 beyondblue Mental
health and emo-
tional well-being

Australia Year 8 3 years Health
Promoting Schools
Framework

Violence prevention interventions

Orpinas 2000 Students for
Peace

Violence USA Grades 6 - 8 3 semesters. Social cognitive
theory

Wolfe 2009 Fourth R Violence, sexual
health

Canada Grade 9 15 weeks None stated

Anti-bullying interventions

Cross 2011 Friendly Schools Bullying Australia Grade 4 2 years Health Promot-
ing Schools frame-
work, Social cogni-
tive theory, Ecolog-
ical
theory, Social con-
trol theory, Health
belief model, Prob-
lem behaviour the-
ory

Cross 2012 Friendly
Schools,
Friendly
Families

Bullying Australia Grades 2, 4, and
6

2 years Health Promoting
Schools framework

Fekkes 2006 - Bullying Netherlands 9 - 12 year-olds 2 years No specific theory
but based on Ol-
weus bullying pro-
gramme

Frey 2005 Steps to Respect Bullying USA Grades 3 - 6 1 year None stated
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Table 4. Study design (Continued)

Kärnä 2011 KiVa (1) Bullying Finland Grade 4 - 6 9 months Social cognitive
theory

Kärnä 2013 KiVa (2) Bullying Finland Grade 1 - 3 and
7 - 9

9 months Social cognitive
theory

Stevens 2000 - Bullying Belgium 10 - 16 year-olds Not clear Social learning the-
ory

Hand-washing interventions

Bowen 2007 - Illness from in-
fectious diseases,
attendance out-
comes

China Grade 1 5 months None stated

Talaat 2011 - Illness from in-
fectious diseases

Egypt Grades 1 - 3
(for data collec-
tion, but all chil-
dren in school
targeted)

12 weeks None stated

Miscellaneous interventions

Hall 2004 School Bicy-
cle Safety Project
/ The Helmet
Files

Safety or acci-
dents

Australia Grade 5 2 years Health Promoting
Schools framework

McVey 2004 Healthy
Schools-
Healthy Kids

Body image Canada Grade 6 - 7 8 months Health
Promoting Schools
framework, Eco-
logical approach

Olson 2007 SunSafe Sun safety USA Grades 6 - 8 3 years Social cog-
nitive theory, So-
cio-ecological the-
ory, Protection mo-
tivation theory

Tai 2009 - Oral health China Grade 1 3 years Health Promoting
Schools framework
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Table 5. Economic costs

Name Approach Country Duration Costs Cost effectiveness

Anderson 2005 Nutrition UK 8 months Costs estimated to be GP
378 for capital and develop-
ment costs plus GBP 13.50
consumables per school

-

Basen-Engquist

2001

Sexual health USA 2 years The total cost of the inter-
vention was USD 105,243.

For every dollar invested
in the program, USD 2.65
in total medical and social
costs were saved

Brandstetter 2012 Physical activity and
nutrition

Germany 9 months Intervention costs were
EUR 24.09 per child.

The incremental cost-effec-
tiveness relation was EUR
11.11 (95% CI, 8.78 to 15.
02) per cm waist circumfer-
ence growth prevented and
EUR 18.55 (95% CI, 14.
04 to 26.86) per unit of
waist-to-height ratio gain
prevented. The authors con-
clude that based on a ‘max-
imum willingness to pay’ of
EUR 35, the intervention
can be considered cost-ef-
fective

De Vries (Finland)

2003

Tobacco Finland 3 years Estimated costs per school
each year were EUR 2500.

-

Hoffman 2010 Nutrition USA 2½ years No costs associated with the
school-wide loud-speaker
announcements or the CD-
ROM element which was
available to schools free
of charge. Costs associated
with the lunchtime compo-
nent were USD 0.04/sticker
and a one-time cost of ap-
proximately USD 100 to
print the posters. Each fam-
ily book cost USD 3.38

-

Ross 2007 Sexual health Tanzania 3 years The 3-year costs of trial
implementation were USD
879,032. Initial start-up
costs were high but annual
costs dropped from USD 16

-
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Table 5. Economic costs (Continued)

per student in 1999 to USD
10 per student in 2001.
Authors estimate that when
scaled up, only an additional
USD 1.54 is needed per
pupil per year to continue
the intervention

Rush 2012 Physical activity and
nutrition

New Zealand 2 years Average cost estimated to be
less than NZD 40.

-

Wolfe 2009 Dating violence pre-
vention

Canada 15 weeks Estimated costs of CAD 16
per student in initial year.
Includes teacher release time
for training (CAD 200 x 40
teachers = CAD 8000) and
reusable curriculum mate-
rials (mean, CAD 700 per
school or CAD 175 per
teacher)

-

CI: confidence interval

Table 6. GRADE assessment for review outcomes

Review outcome GRADE assessment Justification

Obesity or overweight or body size Moderate RCT evidence downgraded on basis of high levels of unexplained
heterogeneity

Physical activity Low/moderate RCT evidence downgraded on basis of high levels of unexplained
heterogeneity and risk of bias (blinding of participants) for physical
activity, but not physical fitness measures

Nutrition Low RCT evidence downgraded on basis of high levels of unexplained
heterogeneity and lack of blinding of outcome measures

Tobacco Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants and attrition)

Alcohol Low RCT evidence downgraded on basis of high levels of unexpected
heterogeneity and risk of bias (blinding of participants and attrition)

Substance use Low RCT evidence downgraded on basis of high levels of unexpected
heterogeneity and risk of bias (blinding of participants and attrition)

Sexual health Low RCT evidence downgraded on basis of high levels of unexpected
heterogeneity and risk of bias (blinding of participants and attrition)
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Table 6. GRADE assessment for review outcomes (Continued)

Mental health Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants)

Violence Low RCT evidence downgraded on basis of high levels of unexpected
heterogeneity and risk of bias (blinding of participants and attrition)

Bullying Low RCT evidence downgraded on basis of high levels of unexpected
heterogeneity and risk of bias (blinding of participants and attrition)

Infectious disease Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants)

Accident prevention Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants and attrition)

Body image or eating disorders Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants and attrition)

Skin or sun safety Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants)

Oral health Moderate RCT evidence downgraded on basis of risk of bias (blinding of par-
ticipants)

Academic or attendance outcomes Moderate RCT evidence downgraded in basis of risk of bias (attrition)

RCT: randomised controlled trial.
The quality of the body of evidence from randomised trials is usually assessed as ’high’ within the GRADE system. However, randomised
trial evidence can be downgraded to moderate, low or very low quality on the basis of five factors: limitations in the design and
implementation (often indicative of high bias risk); indirectness of evidence; unexplained heterogeneity or inconsistency of results;
imprecision of results; and high probability of publication bias. For further description of GRADE levels of quality of a body of evidence
see section 12.2 in Higgins 2011a.

Table 7. Sensitivity analyses

Accelerometry vs. self reported physical activity

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

Physical activ-
ity

Physical activ-
ity only

accelerometry 1 297 205 0.01 [-0.01 to 0.
03]

n/a

self report 1 374 358 0.35 [0.17 to 0.
53]

n/a
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Table 7. Sensitivity analyses (Continued)

Physical activ-
ity + nutrition

accelerometry 3 1475 1341 0.18 [0.10 to 0.
26]

0%

self report 3 1769 1605 0.12 [-0.15 to 0.
38]

85%

Using ’vegetable intake’ instead of ’fruit intake’ where these were reported separately

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

Fruit and veg-
etable intake

Nutrition
only

fruit intake 10 studies, 3
substitutions

3293 2917 0.15 [0.02 to 0.
29]

83%

vegetable in-
take

10 studies, 3
substitutions

3293 2917 0.14 [0.01 to 0.
27]

83%

Physical activ-
ity + nutrition

fruit intake 6 studies, 3
substitutions

3507 3105 0.04 [-0.18 to 0.
26]

79%

vegetable in-
take

6 studies, 3
substitutions

3507 3105 -0.07 [-0.19
to0.04]

26%

Excluding studies with borrowed standard deviations (SDs)

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

zBMI Physical activ-
ity + nutrition

with borrowed
SDs

7 5672 5512 -0.00 [-0.04 to
0.03]

41%

without bor-
rowed SDs

6 4980 4852 -0.01 [-0.05 to
0.03]

39%

Fat intake Nutrition
only

with borrowed
SDs

7 2205 2011 -0.08 [-0.21 to
0.05]

68%

without bor-
rowed SDs

4 1183 986 0.00 [-0.08 to 0.
08]

27%

Physical activ-
ity + nutrition

with borrowed
SDs

10 6498 5962 -0.04 [-0.20
to0.12]

95%

without bor-
rowed SDs

9 6197 5643 -0.00 [-0.17 to
0.17]

95%

Fruit and veg-
etable intake

Nutrition
only

with borrowed
SDs

9 3293 2917 0.15 [0.02 to 0.
29]

83%
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Table 7. Sensitivity analyses (Continued)

without bor-
rowed SDs

6 2188 1865 0.05 [-0.06 to 0.
16]

67%

Physical activ-
ity

Physical activ-
ity + nutrition

with borrowed
SDs

6 3244 2946 0.14 [0.03 to 0.
26]

66%

without bor-
rowed SDs

5 3108 2804 0.14 [0.01 to 0.
27]

72%

Alcohol use Alcohol inter-
vention

with borrowed
SDs

2 3477 3817 0.72 [0.34 to1.
52]

82%

without bor-
rowed SDs

1 2501 3079 0.99 [0.97 to 1.
01]

n/a

Random- versus fixed-effect meta-analyses

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

Fruit and veg-
etable intake

Nutrition
only

random 9 2205 2011 -0.08 [-0.21 to
0.05]

68%

fixed 9 2205 2011 -0.05 [-0.10 to
0.00]

68%

Alcohol use Multiple risk
behaviours

random 4 4496 3644 0.75 [0.55 to 1.
02]

78%

fixed 4 4496 3644 0.88 [0.78 to 1.
00]

78%

Substance use Multiple risk
behaviours

random 3 3804 3016 0.57 [0.29 to1.
14]

71%

fixed 3 3804 3016 0.76 [0.60 to 0.
96]

71%

Violence Multiple risk
behaviours

random 3 3806 3014 0.50 [0.23 to 1.
09]

93%

fixed 3 3806 3014 0.89 [0.82 to 0.
96]

93%

Bullying oth-
ers

Anti-bullying random 6 13949 12227 0.90 [0.78 to 1.
04]

67%

fixed 6 13949 12227 0.81 [0.77 to 0.
87]

67%
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Table 7. Sensitivity analyses (Continued)

ALLOCATION CONCEALMENT

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

Being bullied Anti-bullying All studies 6 13993 12263 0.83 [0.72 to 0.
96]

61%

Low risk only 4 12438 10694 0.85 [0.71 to 1.
03]

76%

BLINDING OF OUTCOME ASSESSORS FOR OBJECTIVE MEASURES

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

BMI Physical activ-
ity + nutrition

All studies 9 6520 7108 -0.11 [-0.24 to
0.02]

84%

Low risk only 1 727 682 -0.20 [-0.53 to
0.13]

n/a

zBMI Physical activ-
ity + nutrition

All studies 7 4980 4852 -0.01 [-0.05 to
0.03]

39%

Low risk only 3 3184 3172 -0.01 [-0.08 to
0.05]

52%

Physical activ-
ity

Physical activ-
ity + nutrition

All studies 6 3244 2946 0.14 [0.03 to 0.
26]

66%

Low risk only 3 1475 1341 0.18 [0.10 to 0.
26]

0%

Physical
fitness

Physical activ-
ity + nutrition

All studies 3 2059 2171 0.12 [0.04 to 0.
20]

0%

Low risk only 1 619 602 0.13 [0.01 to 0.
25]

n/a

LOW ATTRITION RATES

Outcome Intervention

type

Subgroup N Studies N

intervention

N control Estimate [95%

CI]

I²

BMI Physical activ-
ity + nutrition

All studies 9 6520 7108 -0.11 [-0.24 to
0.02]

84%
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Table 7. Sensitivity analyses (Continued)

Low risk only 5 4095 4705 -0.11 [-0.29 to
0.07]

76%

zBMI Physical activ-
ity + nutrition

All studies 7 4980 4852 -0.01 [-0.05 to
0.03]

39%

Low risk only 3 3544 3402 -0.02 [-0.05 to
0.02]

0%

Physical activ-
ity

Physical activ-
ity + nutrition

All studies 6 3244 2946 0.14 [0.03 to 0.
26]

66%

Low risk only 2 428 443 -0.03 [-0.31 to
0.26]

68%

Table 8. Subgroup analyses

Age group (< 12 years>) subgroup analyses

Outcome Interven-

tion type

Subgroup N Studies N interven-

tion

N control MD or SMD

[95% CI]

I² Meta-regression

MD or SMD [95%

CI]

BMI Physical ac-
tivity only

younger (≤
12 years)

1 297 205 -0.12 [-0.20
to -0.04]

n/a n/a

older (> 12
years)

1 374 358 -0.28 [-0.52
to -0.04]

n/a

Physical ac-
tivity + nu-
trition

younger (≤
12 years)

8 4350 5242 -0.28 [-0.47
to -0.10]

86% 0.47 [-0.11 to 1.05]

older (> 12
years)

3 2271 1961 0.08 [-0.08
to 0.24]

68%

zBMI Physical ac-
tivity + nu-
trition

younger (≤
12 years)

6 2507 2708 -0.05 [-0.12
to 0.02]

78% 0.12 [-0.12 to 0.43]

older (> 12
years)

2 3267 2898 0.04 [-0.08
to 0.17]

73%

Physical ac-
tivity

Physical ac-
tivity only

younger (≤
12 years)

1 297 205 0.01 [-0.01
to 0.03]

n/a n/a

older (> 12
years)

1 374 358 0.35 [0.17 to
0.53]

n/a
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Table 8. Subgroup analyses (Continued)

Physical ac-
tivity + nu-
trition

younger (≤
12 years)

4 1403 1515 0.06 [-0.10
to 0.23]

54% 0.18 [-0.10 to 0.46]

older (> 12
years)

2 1841 1431 0.24 [0.17 to
0.31]

0%

Fat intake Nutrition
only

younger (≤
12 years)

5 1770 1704 -0.17 [-0.35
to 0.00]

73% 0.28 [-0.17 to 0.73]

older (> 12
years)

2 435 307 0.10 [-0.05
to 0.25]

0%

Physical ac-
tivity + nu-
trition

younger (≤
12 years)

7 2762 2646 0.00 [-0.32
to 0.33]

94% -0.18 [- 0.78 to 0.42]

older (> 12
years)

3 3736 3316 -0.17 [-0.41
to 0.07]

97%

Fruit and
vegetable in-
take

Nutrition
only

younger (≤
12 years)

7 2858 2610 0.20 [0.05 to
0.35]

85% -0.24 [-0.65 to 0.16]

older (> 12
years)

2 435 307 -0.04 [-0.36
to 0.28]

76%

Physical ac-
tivity + nu-
trition

younger (≤
12 years)

2 488 506 -0.06 [-0.22
to 0.11]

0% 0.18 [-1.11 to 1.49]

older (> 12
years)

2 3019 2599 0.16 [-0.42
to 0.74]

93%

Outcome Interven-

tion type

Subgroup N Studies N interven-

tion

N control OR [95%

CI]

I² Meta-regression OR

[95% CI]

Tobacco use Mul-
tiple risk be-
haviours

younger (≤
12 years)

2 1169 908 0.68 [0.35 to
1.31]

32% 1.31 [0.55, 3.11]

older (> 12
years)

3 4334 3581 0.85 [0.77 to
0.94]

0%

Alcohol use Mul-
tiple risk be-
haviours

younger (≤
12 years)

2 1169 908 0.47 [0.33 to
0.67]

0% 2.04 [0.88, 4.73]

older (> 12
years)

2 3327 2736 0.96 [0.84 to
1.09]

0%

Substance
use

Mul-
tiple risk be-
haviours

younger (≤
12 years)

2 1169 908 0.41 [0.18 to
0.93]

44% 2.07 [0.00, 33.42]
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Table 8. Subgroup analyses (Continued)

older (> 12
years)

1 2635 2108 0.85 [0.66 to
1.10]

n/a

Violence Mul-
tiple risk be-
haviours

younger
(≤12 years)

2 1171 906 0.36 [0.26 to
0.50]

0% 2.60 [0.27, 24.59]

older (> 12
years)

1 2635 2108 0.93 [0.86 to
1.01]

n/a

Being
bullied

Anti-
bullying

younger
(≤12 years)

6 8556 8301 0.84 [0.70 to
1.01]

71% 1.15 [0.70, 1.89]

older (> 12
years)

2 5437 3962 1.01 [0.86 to
1.19]

0%

Bullying
others

Anti-
bullying

younger
(≤12 years)

6 8550 8292 0.84 [0.70 to
1.02]

70% 1.05 [0.57, 1.95]

older (> 12
years)

2 5399 3935 0.92 [0.77 to
1.09]

0%

Duration (< 12 months>) subgroup analyses

Outcome Interven-

tion type

Subgroup N Studies N interven-

tion

N control MD or SMD

[95% CI]

I² Meta-regression

MD or SMD [95%

CI]

BMI Physical ac-
tivity only

shorter (≤
12 months)

1 297 205 -0.12 [-0.20
to -0.04]

n/a n/a

longer (> 12
months)

1 374 358 -0.28 [-0.52
to -0.04]

n/a

Physical ac-
tivity + nu-
trition

shorter (≤
12 months)

4 2289 2471 -0.37 [-0.70
to -0.03]

88% 0.29 [-0.39 to 0.97]

longer (> 12
months)

6 4332 4732 -0.08 [-0.26
to 0.10]

87%

zBMI Physical ac-
tivity + nu-
trition

shorter (≤
12 months)

2 394 397 -0.22 [-0.68
to 0.24]

93% 0.18 [-0.12 to 0.48]

longer (> 12
months)

6 5380 5209 -0.00 [-0.04
to 0.04]

50%

Physical ac-
tivity

Physical ac-
tivity only

shorter (≤
12 months)

1 297 205 0.01 [-0.01
to 0.03]

n/a n/a

longer (> 12
months)

1 374 358 0.35 [0.17 to
0.53]

n/a
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Table 8. Subgroup analyses (Continued)

Physical ac-
tivity + nu-
trition

shorter (≤
12 months)

1 292 301 -0.17 [-0.39
to 0.05]

n/a 0.39 [0.07 to 0.71]

longer (> 12
months)

5 2952 2645 0.22 [0.16 to
0.28]

93%

Fat intake Nutrition
only

shorter (≤
12 months)

5 1480 1512 -0.17 [-0.42
to 0.07]

76% 0.18 [-0.34 to 0.69]

longer (> 12
months)

2 725 499 -0.02 [-0.13
to 0.09]

36%

Physical ac-
tivity + nu-
trition

shorter (≤
12 months)

4 1616 1622 0.20 [-0.23
to 0.62]

96% -0.42 [-0.90 to 0.07]

longer (> 12
months)

6 4882 4340 -0.21 [-0.39
to -0.02]

94%

Fruit and
vegetable in-
take

Nutrition
only

shorter (≤
12 months)

6 1766 1743 0.24 [0.07 to
0.41]

78% -0.22 [-0.55 to 0.11]

longer (>12
months)

3 1527 1174 0.02 [-0.18
to 0.21]

84%

Physical ac-
tivity + nu-
trition

shorter (≤
12 months)

1 292 301 0.14 [-0.15
to 0.43]

n/a 0.07 [-1.59 to 1.73]

longer (> 12
months)

3 3215 2804 0.06 [-0.22
to 0.34]

86%

Outcome Interven-

tion type

Subgroup N Studies N interven-

tion

N control OR [95%

CI]

I² Meta-regression OR

[95% CI]

Being
bullied

Anti-
bullying

shorter (≤
12 months)

3 12209 10472 0.74 [0.69 to
0.80]

0% 1.49 [0.97 to 2.27]

longer (> 12
months)

2 1784 1791 1.08 [0.76 to
1.53]

46%

Bullying
others

Anti-
bullying

shorter (≤
12 months)

3 11887 10256 0.77 [0.72 to
0.82]

0% 1.28 [0.81 to 2.02]

longer (> 12
months)

2 1777 1786 0.99 [0.75 to
1.30]

0%

Gender subgroup analyses (as presented by authors)

Outcome Interven-

tion type

Study name Authors’ results
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Table 8. Subgroup analyses (Continued)

BMI Physical ac-
tivity + nu-
trition

Haerens
2006

Effect found for girls (increase in BMI: 1.11 kg/m² versus 1.66 kg/m² for intervention
and control groups, respectively, P < 0.05) but not for boys

Sallis 2003 Effect found for boys (BMI: -0.28 kg/m² versus 0.36 kg/m² for intervention and control
groups, respectively, P value = 0.04) but not for girls

zBMI Physical ac-
tivity + nu-
trition

Haerens
2006

Effect found for girls (increase in zBMI: 0 versus 0.17 for intervention and control
groups, respectively, P < 0.05) but not for boys

Williamson
2012

No effect found in either boys or girls

Physical ac-
tivity

Physical ac-
tivity + nu-
trition

Sallis 2003 No difference between girls and boys in terms of self-reported physical activity

Trevino
2005

No difference between girls and boys in terms of self-reported physical activity

Fat intake Physical ac-
tivity + nu-
trition

Haerens
2006

Significant reductions in intervention compared to controls for fat intake and % energy
from fat in girls (P < 0.001 for both). No effect was seen for boys

Sallis 2003 No difference between girls and boys in terms of fat intake

Tobacco Mul-
tiple risk be-
haviours

Perry 2003 Positive effect in boys (0.18 versus 0.31 for intervention and control groups, respectively,
P value = 0.02) but not in girls

Alcohol Mul-
tiple risk be-
haviours

Perry 2003 Positive effect in boys but not in girls (1.19 versus 1.64, for intervention and control
groups, respectively, P value = 0.04) but not in girls

Substance
use

Mul-
tiple risk be-
haviours

Perry 2003 No effect found in either boys or girls

Violence Mul-
tiple risk be-
haviours

Perry 2003 No effect found in either boys or girls

Violence
prevention

Orpinas
2000

No effect found in either boys or girls

Bullying Mul-
tiple risk be-
haviours

Perry 2003 Reduction in physical victimisation effect in boys (-0.10 versus 0.03, for intervention
and control groups, respectively, P value = 0.02) but not in girls
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A P P E N D I C E S

Appendix 1. Detailed inclusion criteria

School curriculum

To be eligible, the intervention curriculum had to:
• focus on health or well-being topics, or both
• comprise defined units of education that were actively taught to students
• take place in the classroom or during class time

Interventions were excluded if they:
• focused primarily on social or behavioural development with the primary aim of improving educational outcomes or school

readiness
• delivered health and well-being educational messages in a purely passive way (for example, displaying posters in classrooms,

distributing newsletters to students)
• delivered health and well-being educational messages outside of normal class time (for example, during lunch times or after

school clubs)

Environment or ethos of the school

To be eligible, interventions had to change either the physical or the social environment (ethos) of the school, or both, with the aim of
promoting health and well-being. Examples of such changes are listed below.

• physical changes to school infrastructure (for example, extra cycle racks, playground equipment to encourage physical activity,
shaded areas in playgrounds)

• provision of health-related services or equipment (for example, youth-friendly counselling or sexual health services, distribution
of condoms, provision of hats to be worn as sun protection)

• changes to health- and well-being-related school policies (for example, bullying, smoking, catering services)
• teacher training on health and well-being topics that goes beyond simply training teachers to implement the intervention

curriculum
• changes to classroom management techniques or teaching styles with the aim of enhancing health and well-being
• increased number of PE lessons within the school curriculum
• increased opportunities for students (and staff ) to engage in physical activity throughout the day
• changes to school food services (healthy tuck shops, provision of water coolers, changes to school dinner service)
• changes in approach to rewarding healthy behaviours or dealing with unhealthy behaviours (for example, teachers praising

children seen eating healthy snacks, setting up a school council to deal with bullying issues)
• peer mentoring or buddying activities that go beyond simply delivering a health education curriculum
• the formation of school health action teams to plan school activities
• active attempts to engage students in health and well-being issues such as class competitions, debates within and between

schools, etc.
• other relevant school environment or ethos activity not listed above. (These were then discussed between co-authors and a

decision was made as to whether they were eligible for inclusion)

Links with families and/or the wider community

To be eligible, interventions had to actively engage with families and/or the wider community. Examples of such changes are listed
below.

• newsletters to families
• family homework assignments
• parent workshops
• invitations to guest speakers from local community to talk to students
• inclusion of parents or community members or both on school health committees
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• other relevant family or community engagement activity not listed above. (These were then discussed between co-authors and a
decision was made as to whether they were eligible for inclusion)

Universal approach

In addition, to be eligible for inclusion, studies had to be ‘universal’ in their approach - i.e. they took a whole-school approach that
targeted all students or all students within a particular year group(s). This is in contrast to interventions that may have fulfilled the
three Health Promoting School (HPS) criteria above but targeted a specific subgroup of children, usually defined by clinical needs or
participant characteristics (for example, obese children, children at risk of behavioural problems, girls, African-American students).
However, where studies implemented the intervention in schools specially selected to include only (or a high proportion of ) students
with particular characteristics (for example, ethnic group) we viewed them as being a ‘whole-school’ or universal intervention and
included them in the review. For example, Crespo 2012 was a culturally appropriate intervention designed to promote healthy eating
and physical activity among Latino children. However, schools were only eligible for inclusion in the study if they had Latino enrolment
of at least 70%.

Appendix 2. Search strategies

Search strategy for Ovid MEDLINE (OvidSP), 1950 to 15 Mar 2013 , searched 15 Mar 2013

Previously searched 7 January 2011

1. Schools/
2. exp School Health Services/
3. (school* or college*).ab,ti.
4. exp Students/
5. pupil*.mp.
6. (teacher* or teaching staff or teaching personnel or tutor or tutors).mp. [mp=title, original title, abstract, name of substance word,
subject heading word, unique identifier]
7. Faculty/
8. 1 or 2 or 3 or 4 or 5 or 6 or 7
9. exp Health Promotion/
10. exp Health Education/
11. Health Behavior/
12. Attitude to Health/ or health knowledge, attitudes, practice/
13. (health adj3 (promot* or policy or policies or educat* or environment* or ethos* or attitud* or curricul* or behav* or interven-
tion*)).mp. [mp=title, original title, abstract, name of substance word, subject heading word, unique identifier]
14. (multicomponent or multi-component or multistrategy or multi-strategy or multifacet* or multi-facet* or multilevel or multi-
level).mp. [mp=title, original title, abstract, name of substance word, subject heading word, unique identifier]
15. (interventions or components).mp. [mp=title, original title, abstract, name of substance word, subject heading word, unique
identifier]
16. ((multiple or several) adj3 (strategies or facets)).mp. [mp=title, original title, abstract, name of substance word, subject heading
word, unique identifier]
17. (whole school or schoolwide or school-wide or school-based).mp. [mp=title, original title, abstract, name of substance word, subject
heading word, unique identifier]
18. (school* environment or school* climate or school* ethos).mp. [mp=title, original title, abstract, name of substance word, subject
heading word, unique identifier]
19. (“safe school*” or “violence prevention”).mp. [mp=title, original title, abstract, name of substance word, subject heading word,
unique identifier]
20. ((prosocial or pro-social) adj5 (education* or school*)).mp. [mp=title, original title, abstract, name of substance word, subject
heading word, unique identifier]
21. (“social learning” or “emotional learning”).mp. [mp=title, original title, abstract, name of substance word, subject heading word,
unique identifier]
22. world health organi#ation.mp.
23. World Health Organization/
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24. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
25. (health* promot* school* or comprehensive school* health program* or coordinated school* health program* or co-ordinated
school* health program*).mp. [mp=title, original title, abstract, name of substance word, subject heading word, unique identifier]
26. 8 and 24
27. 25 or 26
28. randomized controlled trial.pt.
29. controlled clinical trial.pt.
30. (randomi#ed or placebo* or randomly or trial or groups).ab.
31. 28 or 29 or 30
32. exp animals/ not humans.sh.
33. 31 not 32
34. 27 and 33
35. schools, dental/ or schools, medical/ or schools, nursing/ or schools, pharmacy/ or schools, public health/ or schools, veterinary/
36. 34 not 35
Search strategy for EMBASE (OvidSP), 1980 to 2013 week 16, searched 22 April 2013

Previously searched 7 January 2011

1. Schools/
2. exp School Health Services/
3. (school* or college*).ab,ti.
4. exp Students/
5. pupil*.mp.
6. (teacher* or teaching staff or teaching personnel or tutor or tutors).mp. [mp=title, abstract, subject headings, heading word, drug
trade name, original title, device manufacturer, drug manufacturer]
7. Faculty/
8. 1 or 2 or 3 or 4 or 5 or 6 or 7
9. exp Health Promotion/
10. exp Health Education/
11. Health Behavior/
12. Attitude to Health/ or health knowledge, attitudes, practice/
13. (health adj3 (promot* or policy or policies or educat* or environment* or ethos* or attitud* or curricul* or behav* or interven-
tion*)).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufac-
turer]
14. (multicomponent or multi-component or multistrategy or multi-strategy or multifacet* or multi-facet* or multilevel or multi-
level).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer, drug manufacturer]
15. (interventions or components).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device
manufacturer, drug manufacturer]
16. ((multiple or several) adj3 (strategies or facets)).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original
title, device manufacturer, drug manufacturer]
17. (whole school or schoolwide or school-wide or school-based).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer]
18. (school* environment or school* climate or school* ethos).mp. [mp=title, abstract, subject headings, heading word, drug trade
name, original title, device manufacturer, drug manufacturer]
19. (“safe school*” or “violence prevention”).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer]
20. ((prosocial or pro-social) adj5 (education* or school*)).mp. [mp=title, abstract, subject headings, heading word, drug trade name,
original title, device manufacturer, drug manufacturer]
21. (“social learning” or “emotional learning”).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title,
device manufacturer, drug manufacturer]
22. world health organi#ation.mp.
23. World Health Organization/
24. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
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25. (health* promot* school* or comprehensive school* health program* or coordinated school* health program* or co-ordinated
school* health program*).mp. [mp=title, abstract, subject headings, heading word, drug trade name, original title, device manufacturer,
drug manufacturer]
26. 8 and 24
27. 25 or 26
28. exp Controlled Clinical Trial/
29. (randomi#ed or placebo* or randomly or trial or groups).ab.
30. 28 or 29
31. exp animals/ not human.sh.
32. 30 not 31
33. 27 and 32
34. schools, dental/ or schools, medical/ or schools, nursing/ or schools, pharmacy/ or schools, public health/ or schools, veterinary/
35. 33 not 34
Search strategy for PsycINFO (OVID SP), 1806 to 2013 week 10. Searched 15 March 2013.

Previously searched 7 January 2011

1. Schools/
2. (school* or college*).ab,ti.
3. exp Students/
4. pupil*.mp.
5. (teacher* or teaching staff or teaching personnel or tutor or tutors).mp. [mp=title, abstract, heading word, table of contents, key
concepts]
6. Faculty/
7. 1 or 2 or 3 or 4 or 5 or 6
8. exp Health Promotion/
9. exp Health Education/
10. Health Behavior/
11. Health attitudes/ or Health knowledge/
12. (health adj3 (promot* or policy or policies or educat* or environment* or ethos* or attitud* or curricul* or behav* or interven-
tion*)).mp. [mp=title, abstract, heading word, table of contents, key concepts]
13. (multicomponent or multi-component or multistrategy or multi-strategy or multifacet* or multi-facet* or multi-level or multi-
level).mp. [mp=title, abstract, heading word, table of contents, key concepts]
14. (interventions or components).mp. [mp=title, abstract, heading word, table of contents, key concepts]
15. ((multiple or several) adj3 (strategies or facets)).mp. [mp=title, abstract, heading word, table of contents, key concepts]
16. (whole school or schoolwide or school-wide or school-based).mp. [mp=title, abstract, heading word, table of contents, key concepts]
17. (school* environment or school* climate or school* ethos).mp. [mp=title, abstract, heading word, table of contents, key concepts]
18. (“safe school*” or “violence prevention”).mp. [mp=title, abstract, heading word, table of contents, key concepts]
19. ((prosocial or pro-social) adj5 (education* or school*)).mp. [mp=title, abstract, heading word, table of contents, key concepts]
20. (“social learning” or “emotional learning”).mp. [mp=title, abstract, heading word, table of contents, key concepts]
21. world health organi#ation.mp.
22. World Health Organization/
23. 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22
24. (health* promot* school* or comprehensive school* health program* or coordinated school* health program* or co-ordinated
school* health program*).mp. [mp=title, abstract, heading word, table of contents, key concepts]
25. 7 and 23
26. 24 or 25
27. (randomi#ed or placebo* or randomly or trial or groups).ab.
28. exp animals/ not humans.sh.
29. 27 not 28
30. 26 and 29
31. Medical students/ or medical education.mp. [mp=title, abstract, heading word, table of contents, key concepts]
32. 30 not 31
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Search strategy for ASSIA (CSA, 1987 to current), Sociological Abstracts (CSA, 1952 to current) and IBSS (PROQUEST, 1950

to current) (searched 7/10 January 2011 and 12/14 March 2013). Assia not re-searched in 2013 as subscription no longer

available

((((((((school* or college* or pupil*) or (teacher* or (teaching staff ) or (teaching personnel)) or (tutor or tutors)) and((kw=(health*
within 3 (promot* or policy or policies or education* or ethos or attitud* or curricul* or behav* or intervention*))) or((multilevel
or multistrategy or multifacet* or multicomponent) or ((multi level) or (multi strategy) or (multi component) or (multi facet*)))
or(interventions or components) or(kw=((multiple or several) within 3 (strategies or facets))) or(world health organi?ation) or(((whole
school) or schoolwide or (school wide)or (school based)) or ((school* environment) or (school* climate) or (school* ethos))))) or(((health
promoting school*) or (comprehensive school* health program*)) or ((coordinated school* health program*) or (co ordinated school*
health program*)))) and(random* or placebo* or trial)) and(((health* within 3 (promot* or policy or policies or education* or ethos or
attitud* or curricul* or behav* or intervention*)) or(multilevel or multistrategy or multifacet*) or (multi level) or (multi strategy) or
(multi facet*) or(interventions or components) or ((multiple or several) within 3 (strategies or facets)) or (world health organi?ation)
or (whole school) or schoolwide or (school wide)or (school based) or (school* environment) or (school* climate) or (school* ethos))
or(safe school* or violence prevention or (prosocial within 5 (education or school*)) or (pro-social within 5 (education or school*)) or
social learning or emotional learning))) or(((health promoting school*) or (comprehensive school* health program*)) or ((coordinated
school* health program*) or (co ordinated school* health program*)))) and(random* or placebo* or trial*))
Search strategy for CINAHL (EBSCO), 1982 to current. Searched 15 March 2013

Previously searched 7 January 2011.

S26 S24 and S25

S25 ( (MH “Clinical Trials”) OR (MH “Double-Blind Studies”) OR (MH “Intervention Trials”) OR (MH “Single-Blind Studies”)
OR (MH “Triple-Blind Studies”) ) or ( randomised or randomized ) or randomly or AB ( trial or groups )

S24 S22 or S23

S23 S6 and S21

S22 “health* promot* school*” or “comprehensive school* health Program*” or “coordinated school* health program*” or “co-
ordinated school* health program*”

S21 S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17 or S18 or S19 or S20

S20 prosocial n5 education* or pro-social n5 education* or prosocial n5 school* or pro-social n5 school*

S19 ( “safe school*” or “violence prevention” ) or ( “social learning” or “emotional learning” )

S18 “world health organization” or “world health organisation”

S17 “school environment” or “school climate” or “school ethos”

S16 ( “school wide” or schoolwide ) or “whole school” or “school based”

S15 ( (multiple w3 strategies) or (several w3 strategies) ) or ( (multiple w3 facets) or (several w3 facets) )

S14 interventions or components

S13 ( multicomponent or “multi component” ) or ( multifacet* or “multi facet*” ) or ( multistrategy or “multi strategy”) or (
multilevel or “multi level” )
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(Continued)

S12 (health* n3 promot*) or (health* n3 policy) or (health* n3 policies) or (health* n3 educat*) or (health* n3 environment*) or
(health* n3 ethos) or (health* n3 attitud*) or (health* n3 curricul*) or (health* n3 behav*) or (health* n3 intervention*)

S11 (MH “Health Knowledge”)

S10 (MH “Attitude to Health”) OR (MH “Health Beliefs”)

S9 (MH “Health Behavior”)

S8 (MH “Health Education+”)

S7 (MH “Health Promotion”)

S6 S1 or S2 or S3 or S4 or S5

S5 teacher* or tutor or tutors or “teaching staff ” or “teaching personnel”

S4 ( school* or college* ) or pupil*

S3 (MH “Students, High School”) OR (MH “Students, Middle School”) OR (MH “Students”)

S2 (MH “School Health Services+”)

S1 (MH “Schools”) OR (MH “Schools, Elementary”) OR (MH “Schools, Middle”) OR (MH “Schools, Nursery”) OR (MH
“Schools, Secondary”) OR (MH “Schools, Special”)

Search strategy for CENTRAL 2013 (3) and DARE 2013 (1) Searched via The Cochrane Library 1 April 2013

Previously searched 25 Jan 2011

1. MeSH descriptor school health services explode all trees
2. MeSH descriptor students explode all trees
3. MeSH descriptor schools this term only
4. ( (school* in Abstract or college* in Abstract) or (school* in Record Title or college* in Record Title) )
5. pupil* in All Text
6. (teacher* in All Text or tutor* in All Text or “teaching staff ” in All Text or “teaching personnel” in All Text)
7. MeSH descriptor faculty this term only
8. (#1 or #2 or #3 or #4 or #5 or #6 or #7)
9. MeSH descriptor health education explode all trees
10. MeSH descriptor health promotion explode all trees
11. MeSH descriptor attitude to health explode all trees
12. MeSH descriptor Health Knowledge, Attitudes, Practice this term only
13. (multicomponent in All Text or “multi component” in All Text or multistrategy in All Text or “multi strategy” in All Text or
multifaceted in All Text or “multi faceted” in All Text or multilevel in All Text or “multi level” in All Text)
14. (interventions in All Text or components in All Text)
15. ( (multiple in All Text near/3 strategies in All Text) or (multiple in All Text near/3 facets in All Text) or (several in All Text near/3
strategies in All Text) or (several in All Text near/3 facets in All Text) )
16. ( (health in All Text near/3 promot* in All Text) or (health in All Text near/3 policy in All Text) or (health in All Text near/3 policies
in All Text) or (health in All Text near/3 educat* in All Text) or (health in All Text near/3 environment* in All Text) or (health in All
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Text near/3 ethos* in All Text) or (health in All Text near/3 attitud* in All Text) or (health in All Text near/3 curriculum* in All Text)
or (health in All Text near/3 behav* in All Text) or (health in All Text near/3 interven* in All Text) )
17. (“school environment” in All Text or “school climate” in All Text or “school ethos” in All Text)
18. (“whole school” in All Text or schoolwide in All Text or “school wide” in All Text or “school based program*” in All Text)
19. (“safe school*” in All Text or “violence prevention” in All Text or “social learning” in All Text or “emotional learning” in All Text)
20. ( (prosocial in All Text near/5 education in All Text) or (“pro-social” in All Text near/5 school* in All Text) or (“pro-social” in All
Text near/5 education in All Text) or (prosocial in All Text near/5 school* in All Text) )
21. (“world health organisation” in All Text or “world health organization” in All Text)
22. MeSH descriptor world health organization this term only
23. (#9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22)
24. (#8 and #23)
25. (“health promot* school*” in All Text or “comprehensive school* health program*” in All Text or “coordinated school* health
program*” in All Text or “co-ordinated school* health program*” in All Text or “coordinated school* health program*” in All Text)
26. (#24 or #25)
27. MeSH descriptor schools, medical explode all trees
28. (#26 and not #27)
29. (#26 and not #27) from 2000 to 2010
30. (#26 and not #27) from 1958 to 1999
Search strategy for Education Resources Information Centre -ERIC (1966 to current), Australian Education Index (1979 to

current) and British Education Index (1975 to current) (PROQUEST). Searched 18 Mar 2013.

((SU.EXACT(“Health Promotion”) OR SU.EXACT(“Health Behavior”) OR SU.EXACT(“Health Education”) OR TI,AB(HEALTH
NEAR/4 (PROMOT$3 ORPOLICY OR POLICIES OR EDUCATION OR ENVIRONMENT$2 OR ETHOS OR ATTI-
TUDE$1 OR CURRICUL$3 OR BEHAV$6 OR INTERVENTION$1)) OR TI,AB(MULTICOMPONENT OR“MULTI COM-
PONENT” OR MULTILEVEL OR “MULTI LEVEL” OR MULTISTRATEGY OR“MULTI STRATEGY” OR MULTIFACET$2
OR “MULTI FACET$2 ”) OR TI,AB(INTERVENTIONS OR COMPONENTS) OR TI,AB((MULTIPLE OR SEVERAL)
NEAR/4 (STRATEGIES OR FACETS)) OR TI,AB((MULTIPLE OR SEVERAL) NEAR/4 (STRATEGIES OR FACETS)) OR
TI,AB(“WHOLE SCHOOL” OR SCHOOLWIDE OR “SCHOOL WIDE” OR “SCHOOL BASED” OR “SCHOOL-BASED”) OR
TI,AB(“WORLD HEALTH ORGANIZATION” OR “WORLD HEALTH ORGANISATION”) OR TI,AB(“SAFE SCHOOL$1”
OR “VIOLENCE PREVENTION”) OR TI,AB((PROSOCIAL OR PRO-SOCIAL) NEAR/4 (EDUCATION$2 OR SCHOOL$1))
OR TI,AB(“SOCIAL LEARNING” OR “EMOTIONAL LEARNING ”) OR TI,AB(“HEALTH PROMOTING SCHOOL$1” OR
“COMPREHENSIVE SCHOOL$1 HEALTH PROGRAM$3” OR “COORDINATED SCHOOL$1 HEALTH PROGRAM$3”
OR “CO ORDINATED SCHOOL$1 HEALTH PROGRAM$3 ”)) AND (SU.EXACT. (“CONTROL GROUPS” OR “EX-
PERIMENTAL GROUPS”) OR RANDOM OR PLACEBO OR TRIAL$1 OR ((COMPAR$5 OR CONTROL$3) NEAR/4
GROUP$1))) NOT (SU.EXACT(“Medical Schools”) OR SU.EXACT(“Medical Students”))
Previously searched via Dialog Datastar on 7 January 2011

1. SEARCH: (SCHOOL OR SCHOOLS OR SCHOOLTEACHER$1 OR SCHOOLCHILD$3 OR SCHOOLGIRL$1 OR
SCHOOLBOY$1).TI,AB.
2. SEARCH: COLLEGE$1.TI,AB.
3. SEARCH: PUPIL$1
4. SEARCH: (TEACHER OR TEACHERS OR TUTOR OR TUTORS OR TEACHING ADJ STAFF OR TEACHING ADJ
PERSONNEL).TI,AB.
5. SEARCH: ELEMENTARY-SCHOOL-STUDENTS.DE.
6. SEARCH: SECONDARY-SCHOOL-STUDENTS.DE.
7. SEARCH: 1 OR 2 OR 3 OR 4 OR 5 OR 6
8. SEARCH: HEALTH-EDUCATION#.DE. OR HEALTH-PROMOTION.DE.
9. SEARCH: HEALTH-BEHAVIOR.DE.
10. SEARCH: HEALTH NEAR (PROMOT$3 OR POLICY OR POLICIES OR EDUCATION OR ENVIRONMENT$2 OR
ETHOS OR ATTITUDE$1 OR CURRICUL$3 OR BEHAV$6 OR INTERVENTION$1)
11. SEARCH: MULTICOMPONENT OR MULTI ADJ COMPONENT OR MULTILEVEL OR MULTI ADJ LEVEL OR MUL-
TISTRATEGY OR MULTI ADJ STRATEGY OR MULTIFACET$ OR MULTI ADJ FACET$
12. SEARCH: INTERVENTIONS OR COMPONENTS
13. SEARCH: (MULTIPLE OR SEVERAL) NEAR (STRATEGIES OR FACETS)
14. SEARCH: WHOLE ADJ SCHOOL OR SCHOOLWIDE OR SCHOOL ADJ WIDE OR SCHOOL ADJ BASED
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15. SEARCH: WORLD ADJ HEALTH ADJ ORGANIZATION OR WORLD ADJ HEALTH ADJ ORGANISATION
16. SEARCH: SAFE ADJ SCHOOL$1 OR VIOLENCE ADJ PREVENTION
17. SEARCH: (PROSOCIAL OR PRO-SOCIAL) NEAR (EDUCATION$2 OR SCHOOL$1)
18. SEARCH: SOCIAL ADJ LEARNING OR EMOTIONAL ADJ LEARNING
19. SEARCH: 8 OR 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 OR 17 OR 18
20. SEARCH: 7 AND 19
21. SEARCH: HEALTH ADJ PROMOTING ADJ SCHOOL$1 OR COMPREHENSIVE ADJ SCHOOL$1 ADJ HEALTH ADJ
PROGRAM$3 OR COORDINATED ADJ SCHOOL$1 ADJ HEALTH ADJ PROGRAM$3 OR CO ADJ ORDINATED ADJ
SCHOOL$1 ADJ HEALTH ADJ PROGRAM$3
22. SEARCH: 20 OR 21
23. SEARCH: MEDICAL-SCHOOLS.DE.
24. SEARCH: MEDICAL-STUDENTS.DE.
25. SEARCH: 23 OR 24
26. SEARCH: RANDOM$ OR PLACEBO$ OR TRIAL$1 OR (COMPAR$5 OR CONTROL$3) NEAR GROUP$1
27. SEARCH: CONTROL-GROUPS.DE. OR EXPERIMENTAL-GROUPS.DE.
28. SEARCH: 26 OR 27
29. SEARCH: 28 AND 22
30. SEARCH: 29 NOT 25
Search strategy for Bibliomap, Database of Educational Research and TRoPHI (EPPI-CENTRE). Searched 21 March 2013.

Previously searched 7 January 2011

In bibliomap:
1. School
2. Schools
3. 1 or 2
4. Health
5. 3 and 4
6. Randomized controlled trial
7. Randomised controlled trial
8. RCT
9. Controlled clinical trial
10. Placebo
11. Randomly
12. Trial
13. 6 or 7 or 8 or 9 or 10 or 11
14. 5 and 12
Switch to TRoPHI
15. School
16. Schools
17. 15 or 16
18. Health
19. 17 and 18
20. Randomized controlled trial
21. Randomised controlled trial
22. RCT
23. Controlled clinical trial
24. Placebo
25. Randomly
26. Trial
27. 20 or 21 or 22 or 23 or 24 or 25 or 26
28. 19 and 27
29. School
30. Schools
31. 29 or 30
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32. Health
33. 31 and 32
34. Randomized controlled trial
35. Randomised controlled trial
36. RCT
37. Controlled clinical trial
38. Placebo
39. Randomly
40. Trial
41. 34 or 35 or 36 or 37 or 38 or 39 or 40
42. 33 AND 41
43. 14 OR 28 OR 42
Search strategy for Social Science Citation Index (WEB OF SCIENCE), 1956 to current. Searched 18 March 2013

Previously searched 10 January 2011

1. TS=(school* or college* or pupil*) OR TS=(teacher* or tutor or tutors or “teaching staff ” or “teaching personnel”)
2. TS=(health* SAME (promot* or policy or policies or education* or environment* or ethos* or attitud* or curricul* or behav* or
intervention*))
3. TS=(multicomponent or “multi-component” or “multi-strategy” or multistrategy or multifacet* or “multi-facet*” or multilevel
or “multi-level”) OR TS=(interventions or components) OR TS=(“multiple strategies” or “multiple facets” or “several strategies” or
“several facets”)
4. TS=(“whole school” or “school-wide” or schoolwide or “school-based”) OR TS=(“school* environment” or “school* climate” or
“school* ethos”) OR TS=(“world health organization” or “world health organisation”)
5. TS=(“safe school*” or “violence prevention”) OR TS=(“social learning” or “emotional learning”) OR TS=(prosocial SAME (educa-
tion* or school*)) OR TS=(“pro-social” SAME (education* or school*))
6. #5 OR #4 OR #3 OR #2
7. #6 AND #1
8. TS=(“health* promot* school*”) OR TS=(“coordinated school* health program*” or “co-ordinated school* health program*”) OR
TS=(“comprehensive school* health program*”)
9. #8 OR #7
10. TS=(randomi?ed or placebo* or randomly or trial or groups)
11. #10 AND #9
12. TS=(“medical student*” or “medical school*”)
13. #11 not #12
Search strategy for CAB Abstracts (OVID SP), 1973 to 2013 week 11. Searched 18 March 2013.

Previously searched 7January 2011

1. Schools/
2. exp School Health Services/
3. (school* or college*).ab,ti.
4. exp Students/
5. pupil*.mp.
6. (teacher* or teaching staff or teaching personnel or tutor or tutors).mp. [mp=abstract, title, original title, broad terms, heading words]
7. Faculty/
8. 1 or 2 or 3 or 4 or 5 or 6 or 7
9. exp Health Promotion/
10. exp Health Education/
11. Health Behavior/
12. Attitude to Health/ or health knowledge, attitudes, practice/
13. (health adj3 (promot* or policy or policies or educat* or environment* or ethos* or attitud* or curricul* or behav* or interven-
tion*)).mp. [mp=abstract, title, original title, broad terms, heading words]
14. (multicomponent or multi-component or multistrategy or multi-strategy or multifacet* or multi-facet* or multilevel or multi-
level).mp. [mp=abstract, title, original title, broad terms, heading words]
15. (interventions or components).mp. [mp=abstract, title, original title, broad terms, heading words]
16. ((multiple or several) adj3 (strategies or facets)).mp. [mp=abstract, title, original title, broad terms, heading words]
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17. (whole school or schoolwide or school-wide or school-based).mp. [mp=abstract, title, original title, broad terms, heading words]
18. (school* environment or school* climate or school* ethos).mp. [mp=abstract, title, original title, broad terms, heading words]
19. (“safe school*” or “violence prevention”).mp. [mp=abstract, title, original title, broad terms, heading words]
20. ((prosocial or pro-social) adj5 (education* or school*)).mp. [mp=abstract, title, original title, broad terms, heading words]
21. (“social learning” or “emotional learning”).mp. [mp=abstract, title, original title, broad terms, heading words]
22. world health organi#ation.mp.
23. World Health Organization/
24. 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23
25. (health* promot* school* or comprehensive school* health program* or coordinated school* health program* or co-ordinated
school* health program*).mp. [mp=abstract, title, original title, broad terms, heading words]
26. 8 and 24
27. 25 or 26
28. (randomi#ed or placebo* or randomly or trial or group*).ti,ab.
29. exp animals/ not humans.sh.
30. exp clinical trials/
31. 28 or 30
32. 31 not 29
33. 27 and 32
34. medical school
35. 33 not 34
36. 27 and 31
37. 36 not 34
Campbell Collaboration Library, last searched January 2011

‘School’
Dissertation Express, last searched January 2011

school*
school* health
school* AND health
school health
school AND health
Index to Theses in UK and Ireland , last searched January 2011

School* AND health*

Trials Registers search strategies, all searched January 2011 and March 2013

Clinical Trials.gov

Health promoting school
Health promoting schools
Whole school
School-based
school AND ethos
school environment
schoolwide
school-wide
multi-component AND school
multistrategy AND school
multifaceted AND school
multi-level AND school
“FRESH framework”
“Focus Resources on Effective School Health”
International Clinical Trials Registry Platform (ICTRP)

Health promoting school*
Whole school
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Wholeschool
School-based
school AND ethos
school environment
schoolwide
school-wide
multi-component AND school
multicomponent AND school
multistrategy AND school
multi-strategy AND school
multifaceted AND school
multi-faceted AND school
multilevel AND school
multi-level AND school
“FRESH framework”
“Focus Resources on Effective School Health”
Meta-Register of ControlledTrials (mRCT)

Health promoting school
Health promoting schools
Whole school
School-based AND health
school AND ethos
school environment
school climate
schoolwide
school wide
multi-component AND school multifacet AND school
multifaceted AND school
multi-level AND school
“FRESH framework”
“Focus Resources on Effective School Health”

Website Search Strategies

Australian Health Promoting Schools Association (www.ahpsa.org.au) Searched January 2011
Trawled all sections of website.
Barnado’s (www.barnardos.org.uk/) Searched January 2011
Trawled ‘resources’ section.
Center for Disease Control (www.cdc.gov) Searched January 2011
Trawled ‘publications’ section.
Communities and Schools Promoting Health (http://www.safehealthyschools.org) Searched January 2011
Trawled all sections of website.
International School Health Network (www.internationalschoolhealth.org) Searched January 2011
Trawled all sections of website.
International Union for Health Promotion and Education (www.iuhpe.org) Searched January 2011
Trawled ‘publications’ section of website.
National Centre for Social Research (www.natcen.ac.uk/) Searched January 2011
Trawled ‘Our research and publications’ section of website.
National College for School Leadership (www.nationalcollege.org.uk) Searched January 2011
Trawled all relevant sections of website.
National Foundation for Education Research (www.nfer.ac.uk) Searched January 2011
Trawled ‘research’ and ‘reports and publications’ sections of website.
National Healthy Schools Programme (home.healthyschools.gov.uk) Searched January 2011
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Trawled all sections of website focusing on ‘resources’ and ‘news’ sections of website.
National Youth Agency website (www.nya.org.uk) Searched January 2011
Trawled all sections of website focusing on ‘policy’ and ‘major programmes’ sections of website.
School Health Education Unit (sheu.org.uk) Searched January 2011
Trawled all sections of website.
Schools for Health in Europe website (www.schoolsforhealth.eu) Searched January 2011
Trawled all sections of website focusing on ‘evidence’ and ‘publications’ sections of website.
UNAIDS (www.unaids.org/) Searched January 2011
“Health promoting school”
“Whole school”
whole-school
Wholeschool
“School-based” AND health
“School ethos”
“school environment”
school climate
schoolwide
“school-wide”
“school wide”
“multi-component” AND school
multicomponent AND school
multistrategy AND school
multi-strategy AND school
multifaceted AND school
“multi-faceted” AND school
multi-level AND school
multilevel AND school
FRESH framework
“Focus Resources on Effective School Health”
UNFPA (www.unfpa.org) Searched January 2011
Trawled ‘youth/adolescent’ section under publications.
Also searched for the following phrases:
“health promoting school”
“FRESH framework”
“Focus Resources on Effective School Health”
UNICEF (www.unicef.org) Searched January 2011
Trawled ‘publications’ section of website.
Also searched for the following phrases:
“Health promoting school”
“FRESH framework”
“Focus Resources on Effective School Health”
“school-based interventions”
World Health Organization (www.who.int) Searched January 2011
Searched the WHO Library and Information Network for Knowledge database (advanced search).
Health promoting school*
“Whole school”
whole-school
Wholeschool
School-based AND health
School* AND ethos
“school environment”
“school climate”
schoolwide
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school-wide
“school wide”
multi-component AND school
multicomponent AND school
multistrategy AND school
multi-strategy AND school
multifaceted AND school
multi-faceted AND school
multi-level AND school
multilevel AND school
FRESH framework
“Focus Resources on Effective School Health”
World Bank (www.worldbank.org) Searched January 2011
“Health promoting school”
“FRESH framework”
“Focus Resources on Effective School Health”
“whole school” AND health AND intervention
School AND ethos
multi-component AND school
multicomponent AND school
multistrategy AND school
multi-strategy AND school
multifaceted AND school
multi-faceted AND school
multi-level AND school
multilevel AND school

Appendix 3. Interpretation and implementation of HPS framework

Nutrition interventions

Twelve studies implemented interventions focused specifically on nutrition. Only two studies were explicitly designed around the
Health Promoting Schools (HPS) framework (Anderson 2005; Radcliffe 2005).

Curriculum

Studies did not report on the implementation of the curriculum in consistent ways, so the content and intensity of the curricular input
could not always be assessed. Of the seven studies that provided details on the intensity of the curriculum, the most brief was five 55-
minute workshops (Nicklas 1998) and the most intense was the provision of 50 hours of nutritional education per year (Foster 2008).
Where described, the curricula aimed to increase knowledge about the importance of healthy eating, and increase skills and confidence
needed to help children make healthy food choices. Activities included taste testing, hands-on food preparation, self monitoring, written
work, videos, and story books. The studies rarely mentioned in which class(es) the lessons were implemented. One study (Hoffman
2010) used an interactive CD-ROM as part of the intervention and implemented the intervention during computer classes. Another
stated that nutrition education was provided during Home Economics lessons (Bere 2006). A third study said that the nutrition lessons
were integrated into various subjects across the school curriculum (Foster 2008).

Ethos or environment or both

The most common changes to the school’s social or physical environment, or both, in these interventions were changes to the school’s
food service in order to encourage consumption of healthy foods. Caterers were asked to increase the variety and choice of foods
on offer and improve nutritional quality of meals served. Catering staff often received specific training on how to do this. In one
intervention, restrictions were also placed on the selling of sugary snacks (Hoppu 2010). In four studies, working groups were set
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up to address nutritional issues within schools (Evans 2013; Foster 2008; Lytle 2004; Radcliffe 2005). Social marketing and media
campaigns were also often used to promote healthy foods. These included displaying promotional posters throughout the school,
classroom competitions, loud-speaker announcements, assemblies, dramas, tasting opportunities, and rewarding children for making
healthy choices.

Family or community or both

Parents were encouraged to engage with the intervention programme in a number of ways. Most commonly, children were set nutrition-
related homework assignments to be completed with parents. Newsletters and ‘home packs’ were also used, informing parents of key
nutritional messages and giving examples of healthy recipes. Parent information evenings, family events, and parent workshops were
also held.

Physical activity interventions

Four studies implemented interventions focused specifically on physical activity. Only two studies were explicitly designed around the
HPS framework Eather 2013; Wen 2008).

Curriculum

The ICAPS study (Simon 2006) focused on physical activity and sedentary behaviours and aimed to transmit knowledge and skills
about physical activity. The Fit-4-Fun (Eather 2013) study implemented an eight-week health and physical activity curriculum and
provided advice to teachers on how to integrate it into other subjects (such as science and maths). The KISS study increased the amount
of physical activity included in the school curriculum by providing two additional PE lessons a week, implemented by a specialist
PE teacher (Kriemler 2010). The final study (Wen 2008) sought to increase the number of children actively commuting to school.
Classroom time was dedicated to mapping their route to and from school. In some schools in this intervention, this was supported by
the use of pedometers and further classroom sessions to promote walking to school.

Ethos or environment or both

In three of the studies, changes were made to increase opportunities for physical activity throughout the day. In Kriemler 2010, short
exercise breaks were incorporated in academic lessons throughout the day. In both Simon 2006 and Eather 2013 opportunities for
physical activity were offered at break times, lunch times, and after school. In the Wen 2008 study, a consultative committee created a
‘Travel Access Guide’ to encourage students and parents to actively commute to school or work.

Family or community or both

Families were involved in intervention activities through information meetings, newsletters, family activities, and family homework
assignments. In Simon 2006, policy makers were asked to help create a local environment supportive of physical activity (for example, by
providing free or low-cost entry to sports facilities). In Wen 2008, local councils reviewed the safety and ‘walkability’ of the environment
surrounding participating schools and worked to make improvements.

Physical activity and nutrition interventions

Eighteen studies implemented interventions focused specifically on nutrition and physical activity. Two studies were explicitly designed
around the HPS framework (Rush 2012; Sahota 2001).

Curriculum

Few consistent details on the intensity of the curricula input were provided. Of the 10 studies that reported any data on curriculum
intensity, the briefest intervention was five classroom sessions (with no details provided on the length of lessons, Grydeland 2013) and
the most intense was 50 lessons, each lasting 45 minutes, delivered over the intervention period (Trevino 2004). The curricula focused
on healthy eating and physical activity, and targeted knowledge, skills, and psycho-social determinants of these behaviours. In some
cases, additional physical education (PE) lessons or changes to the content of PE lessons (to increase amount of moderate-to-vigorous
physical activity) were included.
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Ethos or environment or both

Changes to the school ethos or environment or both included: changes to school meal services to provide healthier foods and encourage
healthy choices; staff training; increased opportunities for physical activity throughout the school day; changes to the structure of PE
lessons to increase amount of moderate-to-vigorous physical activity; and provision of equipment to facilitate physical activity.
Two studies (Crespo 2012; Rush 2012) relied heavily on the use of additional staff (Promotoras or Energizers) who were responsible
for implementing much of the intervention. Whilst these studies meet the HPS criteria, it should be noted that in terms of resources,
these two studies were potentially much more intensive than other studies.

Family or community or both

Families were encouraged to engage with the intervention through a variety of activities, including newsletters; family homework
assignments; parent meetings; and family events. One study (Crespo 2012) did not directly engage families; rather, it focused on the
local community by improving community parks and asking local restaurants to create healthy children’s menus.

Tobacco interventions

Five studies implemented interventions focused specifically on tobacco use. One of these studies was explicitly designed around the
HPS framework (Hamilton 2005). All studies focused on cigarette smoking, with the exception of Perry 2009, which focused on
cigarette smoking and other forms of tobacco use such as chewing tobacco or bidi smoking.
Two studies (De Vries (Denmark) 2003; De Vries (Finland) 2003) were part of a large multi-country study. This study included schools
in Finland, Denmark, the UK, Portugal, Spain, and The Netherlands. However, only the activities conducted in the schools in Finland
and Denmark met the eligibility criteria for this review. As data for these countries were presented separately, we have treated them as
two separate trials.

Curriculum

Details on the intensity of the curricular input were provided for four of the six studies. In the ESFA Denmark study (De Vries (Denmark)
2003), 14 sessions were delivered over three years, while in ESFA Finland (De Vries (Finland) 2003), students received four to five
lessons over each of the three years of study. Project Mytri (Perry 2009) was conducted in India and comprised seven peer-led sessions in
the first year and six additional activities the following year. Hamilton 2005 provided four one-hour sessions over the two intervention
years. No details on intensity were provided for the Chinese study conducted by Wen 2010.
Little detail on the content of the curricula was provided. TheESFA studies (De Vries (Denmark) 2003; De Vries (Finland) 2003) both
focused on refusal skills training.ESFA Denmark also included information on social pressure, health consequences, tobacco advertising,
and decision making. The study by Hamilton 2005 focused on helping students who already smoke to quit or reduce their smoking,
while promoting being smoke-free to those who did not smoke.

Ethos or environment or both

The study by Wen 2010 asked schools to establish ‘smoking prevention committees’. Review or development of school smoking policies
occurred in four of the studies (De Vries (Denmark) 2003; De Vries (Finland) 2003; Hamilton 2005; Wen 2010). In Perry 2009 posters
were displayed throughout the school to enhance curriculum messages. Peer-led health activism was also implemented. In Hamilton
2005 school nurses provided support services to students who wanted to quit or reduce smoking.

Family or community or both

In all five studies, parents were engaged in the intervention through newsletters, information brochures and postcards. Project Mytri
(Perry 2009) included family homework assignments to involve parents in the intervention. At the community level, the ESFA projects
(De Vries (Denmark) 2003; De Vries (Finland) 2003) implemented community media campaigns and displayed ESFA posters in public
places. In Wen 2010, local grocery store owners were encouraged not to sell cigarettes to students.
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Alcohol interventions

Two studies focused specifically on alcohol use among young people, although these studies also measured the impact of the intervention
on other health outcomes such as tobacco and drug use. Neither of these was explicitly designed around the HPS framework. The
interventions were two trials of Project Northland, implemented initially in Minnesota (Perry 1996) and then later adapted for use in
low-income, urban areas of Chicago (Komro 2008).

Curriculum

Both studies implemented Project Northland during grades six to eight. In sixth grade, students received the ‘Slick Tracy Home Team’
programme, which consisted of four to six sessions and provided information about adolescent alcohol use, alcohol advertising, adult role
models, friends and peer pressure, the consequences of drinking, and setting family guidelines. The ‘Amazing Alternatives’ curriculum
was implemented in seventh grade. This was an eight- or nine-week peer-led curriculum focusing on skills training to remain a non-
drinker. In eighth grade, a teacher and peer-led curriculum, ‘Power Lines,’ was implemented for between eight to 10 sessions. This
curriculum focused on drinking and driving.

Ethos or environment or both

In Perry 1996, peer leaders planned alcohol-free activities for students. Students produced a newsletter which was sent to parents and
other students. Komro 2008 implemented youth leadership programmes and youth-planned community services projects.

Family or community or both

In both Project Northland interventions, parents were involved through homework activities and postcards or information sheets
providing advice to parents on how to talk to their children about alcohol. In both cases, neighbourhood action teams or community
task forces were set up to create links with existing organisations and discourage under-age drinking. Perry 1996 also included poster
fairs, family fun events, and a parents’ forum.

Multiple risk behaviour interventions

Seven studies implemented interventions focused specifically on multiple risk behaviours. One of these (Schofield 2003) was explicitly
designed around the HPS framework. A range of combinations of outcomes were targeted by these studies with tobacco, alcohol, and
other drugs being the most common. Schofield 2003 implemented an intervention that targeted smoking, alcohol, and sun safety;
however, only data on the impact on smoking were reported.

Curriculum

The intensity of curricular input ranged from 20 sessions over a 10-week period (Eddy 2003) to over 140 15- to 20-minute lessons
taught four days a week (Beets 2009; Li 2011). The interventions varied in specific content according to the health outcomes targeted,
but largely focused on problem-solving, behavioural, and social skills.

Ethos or environment or both

In two studies, schools set up school task forces to implement the intervention and propose changes in school policies (Flay 2004;
Schofield 2003). In Perry 2003, youth action teams were formed to identify, plan, and implement activities in the school. In the Positive
Action trials (Beets 2009; Li 2011) schools were provided with ‘kits’ to help school-wide climate development. In Eddy 2003 and
Simons-Morton 2005, students displaying good behaviour or skills learned during lessons were rewarded. Simons-Morton 2005 also
implemented an extensive social marketing campaign within the school. Staff training was implemented in Beets 2009, Flay 2004, and
Li 2011. Schofield 2003 included implementation of school policies around smoking, alcohol, and sun safety. Peer leaders were trained
to deal with smoking issues. School boundaries were adjusted to increase access to shade, and use of sunscreen and wide-brimmed hats
was promoted.
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Family or community or both

Parents were kept informed about the intervention and offered tips and ideas via postcards (Perry 2009), instructional videos (Simons-
Morton 2005), newsletters (Eddy 2003) or information booklets (Beets 2009; Li 2011). In several studies, parent training workshops
were also held (Beets 2009; Eddy 2003; Flay 2004; Li 2011). Four studies included family homework assignments (Beets 2009; Li
2011; Perry 2009; Simons-Morton 2005). In Eddy 2003 a parent phone line was provided. Flay 2004 invited parents and community
advocates to become members of the school task force created to help implement the programme. In Perry 2009, neighbourhood action
teams were set up to address neighbourhood and school-wide issues relating to drug use and violent behaviours. In Schofield 2003,
discussion groups and surveys were conducted with parents and they were also invited to be involved in the school health action teams.
Letters were also sent to local tobacco retailers (although no details were provided on what these letters contained).

Sexual health interventions

Only two studies focused specifically and exclusively on sexual health. Neither of these was explicitly designed around the HPS
framework. These studies were conducted in very different contexts. Safer Choices (Basen-Engquist 2001) was conducted in high schools
in California and Texas, USA, while MEMA kwa Vijana (Ross 2007) was implemented in rural schools in the Mwanza Region of
Tanzania.

Curriculum

In Ross 2007 a participatory, teacher-led or peer-assisted curriculum was implemented to increase knowledge and skills around sexual
health issues for students aged 14 years and over. On average students received 12 40-minutes sessions. In Basen-Engquist 2001 a 20-
session classroom curriculum was implemented in ninth and tenth grade.

Ethos or environment or both

Youth-friendly sexual health services were provided in Ross 2007. A school health promotion council was set up in the Safer Choices
schools (Basen-Engquist 2001). Students also conducted school-wide activities to promote sexual health messages such as school
newspaper articles, assemblies, public speakers, media materials, and drama productions.

Family or community or both

Community-based condom promotion and distribution was organised in participating communities in Ross 2007. Advisory committees
were also set up in each community with parents, religious leaders, women’s groups, and government authorities. In Basen-Engquist
2001 family newsletters and homework assignments helped engage parents.

Mental health and emotional well-being interventions

Two studies focused on mental health and emotional well-being. Both of these studies were explicitly designed around the HPS
framework. The study by Sawyer 2010, beyondblue, focused exclusively on this area. The Gatehouse Project (Bond 2004), however,
focused on improving well-being as an end in itself but also as a means of tackling other related health issues. Thus, it also measured
the impact of the intervention on other outcomes such as substance use and bullying.

Curriculum

The curriculum implemented in Sawyer 2010 consisted of 10 sessions lasting 40 to 45 minutes delivered in each of the three years of the
intervention. The curriculum focused on problem-solving, social skills, resilient thinking styles, and coping strategies. The curriculum
for the Gatehouse Project (Bond 2004) focused on cognitive and interpersonal skills. It was delivered in English or Personal Development
classes over a 10-week term in each intervention year.

Ethos or environment or both

In both interventions, health action teams were set up to review schools’ existing policies and practices relevant to well-being. Priorities
were identified and whole-school plans were put in place to improve social interactions and school climate.
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Family or community or both

In Bond 2004, personnel from relevant outside agencies were invited to join the School Action Teams. In some cases, parents were
also involved. In Sawyer 2010 community forums and partnerships were set up to provide young people, their families, and staff with
useful information relevant to well-being and facilitate students’ access to support and professional services.

Violence interventions

Two studies implemented interventions focused specifically on violence. Neither of these was explicitly designed around the HPS
framework. One study (Orpinas 2000) focused on preventing violence in schools. The other (Wolfe 2009) focused on preventing
dating violence among students in grade nine (14 to 15 year olds) but also reported sexual health and substance use outcomes.

Curriculum

Orpinas 2000 implemented ‘Second Steps: A violence prevention curriculum’, which aimed to reduce impulsive and aggressive be-
haviours, and increase social competence. It comprised 15 lessons, each lasting approximately 80 minutes. The curriculum implemented
in Wolfe 2009 comprised 21 lessons, each lasting 75 minutes. There were three units: personal safety and injury prevention; healthy
growth and sexuality; and substance use and abuse.

Ethos or environment or both

In Orpinas 2000, a school health promotion council was set up to co-ordinate and develop violence prevention activities. Teachers
were trained in conflict resolution and peer mediation was implemented. In Wolfe 2009, teachers were invited to training workshops
with an educator and psychologist to review intervention materials. Student-led ‘safe school committees’ were also set up.

Family or community or both

Both interventions involved parents by sending out regular newsletters. Orpinas 2000 provided advice to parents on how to use positive
conflict resolution tactics with their children, increase parental monitoring, and reduce their own modelling of aggressive behaviour.
Schools involved in the study by Wolfe 2009 received manuals, which described ways to involve schools and communities in violence
prevention such as guest speakers, field trips, and community volunteering.

Bullying interventions

Seven studies implemented interventions focused specifically on bullying. The Friendly Schools programme was implemented by Cross
2011. It was then extended to include extra emphasis on families (Cross 2012). The KiVA programme was treated as two separate
studies because it was implemented in different grades and in different groups of randomised schools over two years (Kärnä 2011;
Kärnä 2013). Only the two studies by Cross (Cross 2011; Cross 2012) were explicitly designed around the HPS framework.

Curriculum

Anti-bullying curricula were implemented in each intervention and focused on increasing students’ knowledge of bullying and how
to respond to it, problem-solving strategies, and social skills. The intensity of the curricula varied. One study required schools to
implement at least two 60-minutes activities each year (Cross 2012). Other more intensive interventions (Kärnä 2011; Kärnä 2013)
involved 20 hours of student lessons per year and incorporated anti-bullying computer games and virtual learning environments. The
study by Fekkes 2006 did not provide any details on the intensity of the intervention.

Ethos or environment or both

All seven interventions implemented training for staff and all but the two KiVa studies (Kärnä 2011; Kärnä 2013) also encouraged
schools to develop and implement an anti-bullying policy. Other activities included encouraging students involved in bullying to make
up for their behaviour (Stevens 2000), monitoring bullying behaviour via a school questionnaire (Fekkes 2006), increasing supervision
at break times (Fekkes 2006), and setting up a whole-school team to plan and implement activities, and deal with bullying incidents
(Cross 2011; Cross 2012; Kärnä 2011; Kärnä 2013).
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Family or community or both

The studies by Cross (Cross 2011; Cross 2012) included the most comprehensive involvement of parents. Activities included family
homework assignments, regular newsletters, parent-child communication sheets, parent workshops, and inviting parents to be involved
in the development of the school bullying policy. Fekkes 2006 also encouraged parental involvement in policy making. Stevens 2000
held information sessions for parents and in Frey 2005 parents were informed about the school bullying policy, and were sent letters
providing them with an overview of the student curriculum and describing activities to support their learning at home. The two KiVa
interventions (Kärnä 2011; Kärnä 2013) provided parents with an information guide about bullying which gave advice on what they
should do to prevent and reduce the problem.

Hand-washing interventions

Two studies focused on preventing infectious diseases by promoting hand hygiene.

Curriculum

In the Chinese study (Bowen 2007), a single 40-minute classroom session was implemented demonstrating hand-washing technique
and instructing children to wash their hands before meals and after using the toilet. The Egyptian study (Talaat 2011) was more
intensive: grade-specific student booklets were developed that used games and fun activities to promote hand-washing. At least one
activity was implemented each week.

Ethos or environment or both

Both interventions used posters, wall charts, and broadcasts to promote hand-washing among students. In Bowen 2007, schools were
provided with a continuous supply of soap to encourage hand-washing. One student from each class was recruited to assist peers with
hand-washing technique and remind them to wash their hands while at school. In Talaat 2011, each school set up a hand hygiene team.
Obligatory hand-washing under supervision was carried out twice a day and soap was provided.

Family or community or both

The study by Bowen 2007 provided take-home packs, which included a hygiene board game, a parent information booklet, and a 50g
bar of soap. In Talaat 2011, informational flyers were sent home to parents to reinforce the message at home.

Other interventions

There were four studies that focused on ‘unique’ health topics; that is, only one study focused on each of these topics.
An accident prevention intervention, explicitly designed around the HPS framework was conducted in Australia (Hall 2004). It focused
on promoting the use of helmets while cycling. A teacher- and peer-led curriculum (The Helmet Files) was implemented over two years
(six sessions per year). Schools developed or reviewed their school road safety policy. Committees to promote road safety were formed.
School staff were offered training and the use of helmets at school was monitored. Eight family homework activities supported the
classroom curriculum. Five newsletters were developed and sent out to parents.
The Healthy Schools - Healthy Kids (McVey 2004) intervention was conducted in Canadian middle schools and again was explicitly
based upon the HPS framework. It focused on promoting healthy body image among students. A teacher-led curriculum was delivered
to all students across a number of subjects (health education, maths, science, English, and drama). Topics included: media literacy;
ways to promote self esteem and body image; individual variability in body size and shape; ways to promote a non-dieting approach to
eating; active living; developing stress management techniques, and relationship skills. Workshops were offered to teachers and parents
to make them aware of their own potential weight biases. Peer support groups were set up for a subgroup of female students who
agreed to participate. Other activities included production of a student play, public service announcements, video presentations, and
poster displays. Male students were invited to a single session that focused on the negative effects of bullying and assertive coping skills.
Monthly workshops were offered to parents and regular articles covering topics included in the student curriculum were included in
school newsletters.
An intervention to promote sun safety was conducted in American middle schools (Olson 2007). Randomisation took place at the
community (not school) level and the intervention included changes in schools, but also the involvement of local athletic coaches,
clinicians, and swimming pool and beach staff. Teachers were offered access to curricula materials that could be incorporated into
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the existing curriculum. In the second and third years of the study an interactive 45-minute session on sun safety was given to all
students. Teachers were asked to recruit and lead a group of students called the ‘Sun Team’ to conduct peer-education activities. These
included poster contents, student performances, public service announcements, and the promotion of sun safety at outdoor school
events. Posters and student artwork promoting sun safety were displayed in community settings. Training sessions were held for primary
care clinicians, pool and beach staff, and athletic coaches.
One Chinese study focused on oral health (Tai 2009). Students received 30 minutes of oral health education every two weeks for
three years. Posters promoting oral health habits were displayed throughout the school and classroom competitions were held. Annual
oral examinations were held in schools by local dentists. Staff also received a two-day training workshop. Oral health sessions lasting
30 minutes were held for mothers each year. Tours of the dental hospital were held to familiarise children with the facilities and to
overcome any fears they may have had.
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D I F F E R E N C E S B E T W E E N P R O T O C O L A N D R E V I E W

1. Removed ‘staff ’ from title and participants. Originally we intended to examine the impact of the Health Promoting Schools
Framework on staff health. However, the definition of HPS interventions (as described in the published literature) requires there to be
curricular input as an essential criterion. This therefore eliminated any studies that focused on staff health as they would not contain
any curricular element. Thus, we decided to focus the review solely on students’ health and well-being.

2. Re-ordering of outcomes. We have re-ordered the outcomes so that they are in more useful groupings. For example, instead of
‘substance misuse’, we have now divided this into ‘tobacco use’, ‘alcohol use’, and ‘other drug use’.

3. Additional outcomes. We have added one new primary outcome, which was overlooked during the writing of the protocol: ‘body
image or eating disorders’. We also added one new secondary outcome (’non-academic school outcomes’) that allowed us to capture
other important school-related outcomes, which were not necessarily related to academic achievement or attendance such as ratings of
school climate, attachment to school, etc.
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