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A B S T R A C T

Background

A number of school-based policies or practices have been found to be effective in improving child diet and physical activity, and preventing
excessive weight gain, tobacco or harmful alcohol use. Schools, however, frequently fail to implement such evidence-based interventions.

Objectives

The primary aims of the review are to examine the effectiveness of strategies aiming to improve the implementation of school-based
policies, programs or practices to address child diet, physical activity, obesity, tobacco or alcohol use.

Secondary objectives of the review are to: Examine the effectiveness of implementation strategies on health behaviour (e.g. fruit and
vegetable consumption) and anthropometric outcomes (e.g. BMI, weight); describe the impact of such strategies on the knowledge, skills or
attitudes of school staff involved in implementing health-promoting policies, programs or practices; describe the cost or cost-effectiveness
of such strategies; and describe any unintended adverse effects of strategies on schools, school staff or children.

Search methods

All electronic databases were searched on 16 July 2017 for studies published up to 31 August 2016. We searched the following electronic
databases: Cochrane Library including the Cochrane Central Register of Controlled Trials (CENTRAL); MEDLINE; MEDLINE In-Process &
Other Non-Indexed Citations; Embase Classic and Embase; PsycINFO; Education Resource Information Center (ERIC); Cumulative Index
to Nursing and Allied Health Literature (CINAHL); Dissertations and Theses; and SCOPUS. We screened reference lists of all included
trials for citations of other potentially relevant trials. We handsearched all publications between 2011 and 2016 in two specialty
journals (Implementation Science and Journal of Translational Behavioral Medicine) and conducted searches of the WHO International
Clinical Trials Registry Platform (ICTRP) (http://apps.who.int/trialsearch/) as well as the US National Institutes of Health registry (https://
clinicaltrials.gov). We consulted with experts in the field to identify other relevant research.
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Selection criteria

'Implementation' was defined as the use of strategies to adopt and integrate evidence-based health interventions and to change practice
patterns within specific settings. We included any trial (randomised or non-randomised) conducted at any scale, with a parallel control
group that compared a strategy to implement policies or practices to address diet, physical activity, overweight or obesity, tobacco or
alcohol use by school staff to 'no intervention', 'usual' practice or a different implementation strategy.

Data collection and analysis

Citation screening, data extraction and assessment of risk of bias was performed by review authors in pairs. Disagreements between
review authors were resolved via consensus, or if required, by a third author. Considerable trial heterogeneity precluded meta-analysis. We
narratively synthesised trial findings by describing the effect size of the primary outcome measure for policy or practice implementation
(or the median of such measures where a single primary outcome was not stated).

Main results

We included 27 trials, 18 of which were conducted in the USA. Nineteen studies employed randomised controlled trial (RCT) designs. FiKeen
trials tested strategies to implement healthy eating policies, practice or programs; six trials tested strategies targeting physical activity
policies or practices; and three trials targeted tobacco policies or practices. Three trials targeted a combination of risk factors. None of the
included trials sought to increase the implementation of interventions to delay initiation or reduce the consumption of alcohol. All trials
examined multi-strategic implementation strategies and no two trials examined the same combinations of implementation strategies.
The most common implementation strategies included educational materials, educational outreach and educational meetings. For all
outcomes, the overall quality of evidence was very low and the risk of bias was high for the majority of trials for detection and performance
bias.

Among 13 trials reporting dichotomous implementation outcomes—the proportion of schools or school staff (e.g. classes) implementing
a targeted policy or practice—the median unadjusted (improvement) effect sizes ranged from 8.5% to 66.6%. Of seven trials reporting
the percentage of a practice, program or policy that had been implemented, the median unadjusted effect (improvement), relative to the
control ranged from -8% to 43%. The effect, relative to control, reported in two trials assessing the impact of implementation strategies
on the time per week teachers spent delivering targeted policies or practices ranged from 26.6 to 54.9 minutes per week. Among trials
reporting other continuous implementation outcomes, findings were mixed. Four trials were conducted of strategies that sought to achieve
implementation 'at scale', that is, across samples of at least 50 schools, of which improvements in implementation were reported in three
trials.

The impact of interventions on student health behaviour or weight status were mixed. Three of the eight trials with physical activity
outcomes reported no significant improvements. Two trials reported reductions in tobacco use among intervention relative to control.
Seven of nine trials reported no between-group differences on student overweight, obesity or adiposity. Positive improvements in child
dietary intake were generally reported among trials reporting these outcomes. Three trials assessed the impact of implementation
strategies on the attitudes of school staff and found mixed effects. Two trials specified in the study methods an assessment of potential
unintended adverse effects, of which, they reported none. One trial reported implementation support did not significantly increase
school revenue or expenses and another, conducted a formal economic evaluation, reporting the intervention to be cost-effective. Trial
heterogeneity, and the lack of consistent terminology describing implementation strategies, were important limitations of the review.

Authors' conclusions

Given the very low quality of the available evidence, it is uncertain whether the strategies tested improve implementation of the targeted
school-based policies or practices, student health behaviours, or the knowledge or attitudes of school staff. It is also uncertain if strategies
to improve implementation are cost-effective or if they result in unintended adverse consequences. Further research is required to guide
efforts to facilitate the translation of evidence into practice in this setting.

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

Improving the implementation of school-based policies and practices to improve student health

The review question: The review sought to assess how effective strategies were in supporting the implementation of school-based policies
and practices to address student diet, physical activity, excessive weight gain, tobacco or alcohol use. We also assessed if these strategies
led to improvements in these student health behaviours or weight status, enhanced school staff attitudes or knowledge regarding
implementation, had any adverse effects, and were cost-effective.

Background: Research has identified a range of school-based policies and practices that may be potentially effective in improving student
health behaviours. Despite this, such policies and practices are oKen not implemented in schools, even in circumstances where it is
mandatory to do so. Unless evidence-based policies and practices are implemented, they can not benefit public health.

Study characteristics: We included 27 trials, 18 of which were conducted in the USA. Fifeteen trials tested strategies to implement healthy
eating policies, practice or programs; six trials tested strategies targeting physical activity policies or practices; and three trials targeted
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tobacco policies or practices. Three trials targeted a combination of health behaviours. None of the included trials sought to increase the
implementation of interventions to delay initiation or reduce the consumption of alcohol. The trials tested a range of implementation
support strategies, including educational materials, educational meetings, the use of opinion leaders, external funding, local consensus
processes, and tailored interventions.

Search date: The evidence is current to 31 August 2016.

Key results: It is uncertain whether the strategies tested improve implementation of the targeted school-based policies or practices, student
health behaviours, or the knowledge or attitudes of school staff. It is also uncertain whether the strategies tested result in unintended
adverse effects or whether they are cost-effective.

Limitations: Trial heterogeneity, and the lack of consistent terminology describing implementation strategies were important limitations
of the review.

Quality of evidence: We rated the overall quality of evidence as very low for all outcomes that included trial-reported effects.
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S U M M A R Y   O F   F I N D I N G S

 
Summary of findings for the main comparison.

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease

Patient or population: School aged children (5 - <18 years)

Settings: School

Intervention: Any strategy (e.g. educational materials, educational meetings, audit and feedback, opinion leaders, education out-
reach visits) with the intention of improving the implementation of health promoting policies, programs or practices for physical ac-
tivity, healthy eating, obesity prevention, tobacco use prevention or alcohol use prevention in schools

Comparison: No intervention or usual practice (22 trials), alternate intervention (2 trials) or minimal support comparison group (3
trials)

Outcomes Impact Number of Partici-
pants
(trials)

Quality of the evi-
dence

(GRADE)d

Implementation of
school-based policies,
practices or programs
that aim to promote
healthy or reduce un-
healthy behaviours
relating to child diet,
physical activity, obe-
sity, or tobacco or al-
cohol use

We are uncertain whether strategies improve the implemen-
tation of school-based policies, practices or programs that
aim to promote healthy or reduce unhealthy behaviours re-
lating to child diet, physical activity, obesity, or tobacco or
alcohol use.

Among 13 trials reporting dichotomous implementation out-
comes—the proportion of schools or school staff (e.g. class-
es) implementing a targeted policy or practice—the medi-
an unadjusted (improvement) effect sizes ranged from 8.5%
to 66.6%. Of seven trials reporting the percentage of a prac-
tice, program or policy that had been implemented, the me-
dian unadjusted effect (improvement), relative to the con-
trol ranged from -8% to 43%. The effect, relative to control,
reported in two trials assessing the impact of implementa-
tion strategies on the time per week teachers spent deliver-
ing targeted policies or practices ranged from 26.6 to 54.9
minutes per week.

1599 schools

(27 trials)

Very lowa,b

Measures of student
physical activity, diet,
weight status, tobacco
or alcohol use

We are uncertain whether strategies to improve the imple-
mentation of school-based policies, practices or programs
targeting risk factors for chronic disease impact on measures
of student physical activity, diet, weight status, tobacco or
alcohol use

29,181 studentsf

(21 trials)

Very lowa,b,c

Knowledge, skills or
attitudes of school
staff involved regard-
ing the implementa-
tion of health promot-
ing policies, or prac-
tices

We are uncertain whether strategies to improve the im-
plementation of school-based policies, practices or pro-
grams targeting risk factors for chronic disease impact on
the knowledge, skills or attitudes of school staff

1347 stakeholders
(3 trials)

Very lowa,b

Cost or cost-effective-
ness of strategies to
improve the imple-
mentation

We are uncertain whether strategies to improve the imple-
mentation of school-based policies, practices or programs
targeting risk factors for chronic disease are cost-effective

42 schools (1 trial)

473 students (1 tri-
al)g

Very lowa,b,d

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)
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Unintended adverse
effects of strategies to
improve implemen-
tation on schools,
school staff or children

We are uncertain whether strategies to improve the imple-
mentation of school-based policies, practices or programs
targeting risk factors for chronic disease result in unintended
adverse effects or consequences

68 schools and 4603
studentsh (2 trials)

Very lowb,c

High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change
the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to
change the estimate.
Very low quality: We are very uncertain about the estimate.

aDowngraded one level due to limitations in the design.
bDowngraded one level due to unexplained heterogeneity.
cDowngraded one level due to indirectness.
dDowngraded one level due to imprecision.
eGRADE Working Group grades of evidence
fTwo trials measured student behaviour through the use of non-student data (e.g. purchases) and did not provide student sample sizes.
gOne trial reported on the impact of an intervention on school level revenue. One trial reported on cost-effectiveness.
hOne trial measured adverse events through the use of non-student data (i.e. canteen profits) and did not provide student sample sizes.
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B A C K G R O U N D

Description of the condition

Five health risks: physical inactivity, poor diet, tobacco smoking,
risky alcohol consumption and obesity are the most common
modifiable causes of chronic disease (Lim 2012). These risk factors,
all among the top 20 risk factors contributing to global death
and disability, each account for a significant proportion of the
total global disease burden: physical inactivity (2.8%), dietary risks
(9.2%), tobacco smoking (5.5%), alcohol use (3.8%), and high
body-mass index (BMI) (3.8%) (IHME 2013). Together, they were
responsible for more than 580 million years lived with disability and
24 million deaths in 2010 (IHME 2013). As a consequence, reducing
the impact of these modifiable health risks in the community has
been identified as a public health priority (WHO 2011).

Targeting health risks in children is an important chronic disease
prevention strategy, as heath behaviours established in childhood
are likely to track into adulthood (Swinburn 2011). Schools are
an attractive setting for the implementation of child-focused
chronic disease-prevention initiatives, as they offer continuous and
intensive contact with children for prolonged periods (WHO 2012).
Furthermore, evidence from systematic reviews support a range
of benefits from school-based health programs (Dobbins 2013;
Dusenbury 2003; FoxcroK 2011; Jaime 2009; Kahn 2002; Thomas
2013; Waters 2011). For instance, comprehensive physical activity
interventions can improve child activity during the school day, their
movement skill proficiency and knowledge for lifetime physical
activity (Kahn 2002). A Cochrane review of school-based programs
for smoking found interventions (> one year in duration) that
aimed to prevent smoking uptake, reduced smoking rates by up
to 12% (Thomas 2013). Similarly, Cochrane reviews of obesity and
alcohol prevention programs include examples of interventions
that have positive protective effects on child BMI and alcohol
misuse (Dusenbury 2003; FoxcroK 2011; Waters 2011). Finally,
systematic review evidence also suggests when implemented,
school food policies are generally effective in improving the food
environment and dietary intake of school students (Jaime 2009).

Despite such evidence, the implementation of policies,
intervention programs or recommended practices to reduce these
health risks in usual community contexts is poor (AONSW 2012;
De Silva-Sanigorski 2011; Downs 2012; Gabriel 2009; Nathan
2011). Research conducted in Brazil, Canada and Australia for
example, suggests that less than 10% of schools are compliant with
legislation, policy or nutrition guidelines regarding the sale and
promotion of healthy foods in schools (De Silva-Sanigorski 2011;
Downs 2012; Gabriel 2009). In Australia, a recent report highlighted
that around 30% of schools did not provide recommended planned
physical activity to children (AONSW 2012). Further, in the USA,
less than 17% of schools effectively implement substance misuse
prevention programs including those related to tobacco and
alcohol use (Ennett 2003). The failure to implement evidence-based
programs in the community, denies the public the benefits such
health research is intended to deliver. Improving the translation
of research findings, characterised by the transition of evidence
regarding an intervention to its application in the real world,
represents a significant challenge for 21st century medicine
(Wolfenden 2015).

Description of the intervention

Research about a treatment or intervention can not lead to health
outcomes if health systems, organisations, or professionals do
not use interventions with known health benefits (Eccles 2009).
The process of research translation, is however, complex. As
a conceptual guide, the US National Institute of Health have
described five phases of the translation process (T0 – T4) from
research discovery to population health impact (Glasgow 2012;
Khoury 2010). Earlier phases (T0 – T2) focus on basic science,
epidemiology and testing the efficacy of health interventions.
Translation Phase 3, known as 'T3', is dedicated to research
designed to increase the implementation of evidence-based
interventions, practices, policies or programs in practice (Glasgow
2012). This is achieved through 'implementation strategies'—
techniques designed to change practice patterns within specific
settings to improve the 'implementation' of evidence-based
health interventions (Glasgow 2012; Rabin 2008). There are a
range of potential implementation strategies that can improve
the likelihood of schools' implementation of policies and
practices to promote student health and reduce the risk of
future disease including those listed in the Cochrane Effective
Practice and Organisation of Care (EPOC) taxonomy (EPOC 2015).
Such strategies might include continuous quality improvement
processes, educational materials, performance monitoring, local
consensus processes and educational outreach visits.

Why it is important to do this review

Studying the effectiveness of 'implementation strategies', and why
these strategies succeed or fail, provides important information for
future implementation research and informs decisions of policy
makers and practitioners interested in ensuring evidence-based
chronic disease prevention programs are sufficiently implemented
to yield health benefits. A number of systematic reviews
have been conducted describing the effectiveness of strategies
to implement practice guidelines and improve professional
practice of clinicians in clinical settings, such as audit and
feedback (Ivers 2012), reminders (Arditi 2017), education meetings
and workshops (Forsetlund 2009), and incentives (Scott 2011).
However, implementation research in non-clinical community
settings has largely been overlooked (Buller 2010). To our
knowledge, few systematic reviews concerning implementation
of community interventions have been conducted; only one has
examined strategies to implement chronic disease prevention
programs in schools (Rabin 2010), and another within childcare
settings (Wolfenden 2016). The school's review included studies
investigating cancer prevention strategies and only identified nine
school-based implementation strategies. Moreover, the review
only included studies published until the beginning of 2008. To
guide optimal implementation of school-based health initiatives,
further synthesis of evidence is warranted to ensure the inclusion
of all relevant studies within the school setting. By doing so,
this review aims to provide evidence for how health promotion
practitioners and education systems can design and optimally
implement policies, programs and practices in the school setting to
promote healthy behaviours of children.

O B J E C T I V E S

The primary aims of the review are to examine the effectiveness
of strategies aiming to improve the implementation of school-
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based policies, programs or practices to address child diet, physical
activity, obesity, tobacco or alcohol use.

Secondary objectives of the review are to:

• examine the effectiveness of implementation strategies on
health behaviour (e.g. fruit and vegetable consumption) and
anthropometric outcomes (e.g. BMI, weight);

• describe the impact of such strategies on the knowledge, skills
or attitudes of school staff involved in implementing health-
promoting policies, programs or practices;

• describe the cost or cost-effectiveness of such strategies; and

• describe any unintended adverse effects of strategies on
schools, school staff or children.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Strategies to improve the implementation of policies, programs or
practices are oKen complex in nature and have been evaluated with
a wide variety of methods and designs. While results of randomised
controlled trials (RCTs) are considered more robust, using this study
design is oKen impractical or inappropriate for complex public
health interventions (Glasgow 1999). We are aware of an ongoing
RCT evaluating implementation strategies in schools; however, we
envisaged that there would be a paucity of completed trials of
this kind. To overcome this, we included any trial (randomised or
non-randomised) with a parallel control group published in any
language including the following trial designs:

• RCTs and cluster-RCTs;

• quasi-RCTs and cluster quasi-RCTs; and

• controlled before and aKer studies (CBAs), cluster-CBAs.

Studies assessing any strategy aiming to improve the
implementation of policies, programs or practices in a school
setting which target healthy eating, physical activity, obesity
prevention, tobacco or alcohol prevention (or combination of) were
eligible. To be included trials were required to report the impact of
a defined implementation strategy on an implementation outcome
between experimental groups.

Types of participants

We included studies set in schools (e.g. elementary, primary,
secondary, middle, high and central schools) where the age
of students was typically between five and 18 years. Study
participants could be any stakeholders who may influence the
uptake, implementation or sustainability of the target health-
promoting policy, practice or program in schools, including
teachers, managers, cooks or other staff of schools and education
departments. Study participants may also include administrators,
officials or representatives of school services, or other health,
education, government or non-government personnel responsible
for encouraging or enforcing the implementation of health
promoting programs, policies or practices in schools. Studies or
arms of trials assessing implementation performed by research
staff were excluded.

Types of interventions

We included studies that compared school-based strategies
with the intention of improving the implementation of health-
promoting policies, programs or practices for physical activity,
healthy eating, obesity prevention, tobacco use prevention
or alcohol use prevention to either 1) other implementation
strategies, 2) no implementation strategy or 3) 'usual' practice. For
trials that did not describe the comparison conditions, but reported
the findings against a comparison group, we assumed that the
comparison was usual practice.

To be eligible for inclusion, studies had to include strategies to
improve implementation by those involved in the delivery, uptake
or use of policies, programs or practices in schools. Strategies could
include quality improvement initiatives, education and training,
performance feedback, prompts and reminders, implementation
resources (e.g. manuals), financial incentives, penalties,
communication and social marketing strategies, professional
networking, the use of opinion leaders, implementation consensus
processes or other strategies. Strategies could be singular or multi-
component and could be directed at individuals, classes or whole
schools.

Types of outcome measures

The review examined a range of primary and secondary
outcomes of school policy, program or practice implementation.
'Implementation' was defined as the use of strategies to adopt
and integrate evidence-based health interventions and to change
practice patterns within specific settings (Glasgow 2012). To be
included, outcomes were required to report an action undertaken
by a school or school personnel (e.g. proportion of schools
implementing canteen services consistent with dietary guidelines
or mean number of lessons of teaching curricula implemented).
Measures of individual child behaviour (e.g. proportion of children
who were moderately or vigorously physically active) were not
considered implementation outcomes. Implementation could have
occurred at any scale (local, national or international). We included
trials reporting only follow-up data of an implementation outcome
(i.e. no baseline data) in instances where the trial utilised a
randomised design as baseline values were assumed to have been
equivalent (or differ only due to chance), or if the baseline values of
implementation outcomes were assumed to be zero, for example,
the implementation of a curricula resource not available to schools
at baseline.

Primary outcomes

• Any objectively or subjectively (self-reported) assessed measure
of school policy, program or practice implementation.

Measures relating to successful implementation including uptake,
partial/complete uptake (e.g. consistent with protocol/design), or
routine use were included. Such data may be obtained from
audits of school records, questionnaires or surveys of staff, direct
observation or recordings, examination of routinely collected
information from government departments (such as compliance
with food standards or breaches of department regulations) or
other sources.

Secondary outcomes

Data on secondary outcomes were only extracted for measures
corresponding to implementation outcomes. For example, in a trial

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)
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of an intervention targeting physical activity and healthy eating, but
where an implementation strategy and implementation outcome
data were only reported for healthy eating policies or practices,
only data on secondary trial outcomes only related to diet (foods or
beverages consumed by students or student BMI) were extracted.
Secondary outcomes could be measured objectively or subjectively
(self-reported) and included:

• measures of health behaviours or risk factors relevant to
policies, programs, or practices being implemented (i.e. diet;
physical activity; tobacco or alcohol use; or measures of
excessive weight gain);

• any measure of school staff knowledge, skills or attitudes
related to the implementation of policies, programs or practices
supportive of diet, physical activity, or healthy weight, or
tobacco or alcohol use prevention;

• estimates of absolute costs or any assessment of the cost-
effectiveness of strategies to improve implementation of
policies, programs or practices in schools; and

• any reported unintended adverse consequences of a strategy
to improve implementation of policies, programs or practices
in schools; these could include adverse impacts on child health
(e.g. unintended changes in other risk factors, injury), school
operation or staff attitudes (e.g. impacts on staff motivation
or cohesion following implementation), or the displacement of
other key programs, curricula or practice.

We summarise data for all relevant risk factors targeted by the
review. Where there were differences in published information
between peer-reviewed and grey literature for the same trial, we
preferentially used data from peer-reviewed publications.

Search methods for identification of studies

We performed a comprehensive search for both published and
unpublished research studies across a broad range of information
sources to reflect the cross-disciplinary nature of the topic. Articles
published in any language were eligible and there were no
restrictions regarding article publication dates.

Electronic searches

We searched the following electronic databases:

• Cochrane Library including the Cochrane Central Register of
Controlled Trials (CENTRAL) (up to Sept 1st 2016);

• MEDLINE (up to Sept 1st 2016);

• MEDLINE In-Process & Other Non-Indexed Citations (up to Sept
1st 2016);

• Embase Classic and Embase (up to Sept 1st 2016);

• PsycINFO (up to Sept 1st 2016);

• Education Resource Information Center (ERIC) (up to Sept 1st
2016);

• Cumulative Index to Nursing and Allied Health Literature
(CINAHL) (up to Sept 1st 2016);

• Dissertations and Theses (up to Sept 1st 2016); and

• SCOPUS (up to Sept 1st 2016).

We adapted the MEDLINE search strategy for each database using
database-specific subject headings, where available (Appendix 1).
We included filters used in other systematic reviews for research
design (Waters 2011), population (Guerra 2014), physical activity

and healthy eating (Dobbins 2013; Guerra 2014; Jaime 2009),
obesity (Waters 2011), tobacco use prevention (Thomas 2013),
and alcohol misuse (FoxcroK 2011). A search filter for intervention
(implementation strategies) was developed based on previous
reviews (Wolfenden 2016), and common terms in implementation
and dissemination research (Rabin 2008).

Searching other resources

We screened reference lists of all included trials for citations of
potentially relevant studies and contacted authors of included
studies for other potentially relevant trials. We handsearched all
publications between July 2011 and July 2016 in the journals:
Implementation Science and Journal of Translational Behavioral

Medicine. We also conducted searches of the WHO International
Clinical Trials Registry Platform (ICTRP) (http://apps.who.int/
trialsearch/) as well as the US National Institutes of Health registry
(https://clinicaltrials.gov). One study identified in these searches
which had not been published was listed in the 'Characteristics of
ongoing studies' table. We consulted with experts in the field to
identify other relevant research. To identify companion papers of
identified eligible trails we also conducted Google Scholar searches
of the first 100 citations identified by a search of the trial name or
title.

Data collection and analysis

Selection of studies

Initially, one review author (CW) screened the titles and abstracts
retrieved from the literature search to exclude duplicate records
and clearly-ineligible articles (i.e. studies of non-humans or
inappropriate settings). The remaining titles and abstracts were
then screened independently by two review authors (AF, AG, LW,
NN, RS, RW, SY, or TD). We obtained full texts of all remaining
potentially relevant or unclear articles and authors independently
reviewed these against our inclusion criteria, in duplicate (AF,
AG, LW, NN, RS, RW, RH, SY, or TD). We used Google translate
for abstracts or obtained translation from non-English speaking
collaborators. At each stage, disagreements were resolved by
discussion between the two review authors and, where required, by
consulting a third review author (CW or LW). We recorded reasons
for exclusion of studies in the 'Characteristics of excluded studies'
table.

Data extraction and management

Two review authors (CW, NN, PB, RS, RW, SY, RH, BP or TD)
independently extracted data using a data extraction form adapted
from the Cochrane Public Health Group Methods Manual (CPHG
2011). Any disagreements in data extraction were resolved by
discussion or by consulting a third author (LW), where required.

Where key data were missing from the study reports, we attempted
to contact the authors to obtain the information. Where multiple
reports of the same trial were published, we extracted data
from those deemed the most applicable. We extracted data
comprehensively to cover all relevant outcomes and methods
reported across studies.

We extracted and reported the following study characteristics:

• information regarding study eligibility as well as the study
design, date of publication, school type, country, participant/
school demographic/socioeconomic characteristics, number
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of experimental conditions, as well as information to allow
assessment of risk of study bias;

• information describing the characteristics of the
implementation strategy, including the duration, and
intervention (policy, program, practice), the theoretical
underpinning of the strategy (if noted in the study), information
to allow classification against the EPOC Group 'Taxonomy of
Interventions', as well as data describing consistency of the
execution of the strategy with a planned delivery protocol (EPOC
2015);

• information on trial primary and secondary outcomes, including
the data collection method, validity of measures used, effect
size and measures of outcome variability, costs and adverse
outcomes; and

• information on the source(s) of research funding and potential
conflicts of interest.

Assessment of risk of bias in included studies

Assessment of risk of bias considered study design and reporting
characteristics relevant to the implementation outcomes of the
included studies only. For included trials, we used Cochrane's
tool for assessing risk of bias, which includes assessments based
on domains (selection bias, performance bias, detection bias,
attrition bias and reporting bias) (Higgins 2011). We also included
additional criteria for cluster-RCTs including 'recruitment to
cluster', 'baseline imbalance', 'loss of clusters', 'incorrect analysis',
'contamination' and 'compatibility with individually RCTs'. We
included an additional criterion 'potential confounding' for the
assessment of the risk of bias in non-randomised trial designs. We
assessed studies as having 'low', 'high', or 'unclear' risk of bias in
accordance with the Cochrane Handbook for Systematic Reviews of

Interventions (Higgins 2011).

Two pairs of authors (FT, TCM and AG, AF) assessed risk of bias
independently for each study. Any disagreement was resolved by
discussion, or if required, by involving an additional author (LW).

Measures of treatment effect

Considerable differences in study measures and primary and
secondary outcomes reported by included studies precluded
the use of summary statistics to describe treatment effects.
As such, we synthesised study findings narratively based on
the outcomes reported in the included trials. For dichotomous
implementation outcomes, these included absolute differences
in the proportion of schools or teachers implementing a policy,
practice or program. Continuous outcomes were reported as
absolute, non-standardised differences (mean difference) for
measures including an implementation score, the percentage of
policy or program implementation, or the frequency or time in
which a policy, practice or program implementation occurred.

Unit of analysis issues

We examined cluster trials for unit of analysis errors and identified
trials with such errors in the 'Risk of bias' summary.

Dealing with missing data

When outcomes, methods, or results of the studies were missing or
unclear, we contacted the corresponding authors of the published
trial to supply the data. Any information provided was incorporated
into the review as appropriate. Any evidence of potential selective

reporting or incomplete reporting of trial data was documented in
the 'Risk of bias' tables.

Assessment of heterogeneity

We were unable to examine heterogeneity quantitatively through
the use of I2 statistic or forest plots given considerable differences
in the implementation strategies, outcomes, measures and
comparators that precluded pooling of data. Clinical heterogeneity
of the included studies was therefore described narratively.

Assessment of reporting biases

We compared published reports with information in trial registers
and protocols to assess reporting bias where such information was
available. Where we suspected reporting bias (via assessment of
risk of bias in included studies), we attempted to contact study
authors and ask them to provide missing outcome data. Instances
of potential reporting bias were recorded in the 'Risk of bias'
summary.

Data synthesis

Primarily, trial heterogeneity precluded meta-analysis. The target
population in trials varied, including teaching staff, school
food service staff and principals. No two trials employed the
same implementation strategies. Included studies compared
implementation strategies with a different strategy, minimal
support control or usual practice. Substantial heterogeneity was
particularly evident for trial outcomes in terms of assessment
methods and measures, which oKen occurred at multiple levels
(at a school level and/or teacher/class level). The availability of
data to pool was further limited by reporting of dichotomous
and continuous outcomes which were not able to be combined.
Further, the review identified studies with randomised and non-
randomised designs. Pooling data across such trial designs is not
recommended (Higgins 2011). Finally, meta-analysis with a small
number of studies (< five) is problematic and can produce imprecise
estimates of effect given the underlying assumptions of random-
effects models (Higgins 2008).

As such, and consistent with the approach of a previous Cochrane
review of implementation strategies in the childcare setting
(Wolfenden 2016), we narratively synthesised trial findings based
on the outcomes reported. As trial heterogeneity precluded meta-
analysis, we described the effects of interventions for individual
trials by reporting the absolute effect size of the primary outcome
measure for policy, practice or program implementation for each
study. We focused on specified primary outcomes where available
as the intervention (implementation strategy) was designed to
directly influence this outcome, the trial (should be) powered to
detect meaningful effects on these measures, and as pre-specified
primary (as opposed to secondary) outcomes are considered
most appropriate for hypothesis testing. We calculated the effect
size by subtracting the change from baseline on the primary
implementation outcome for the control (or comparison) group
from the change from baseline in the experimental or intervention
group. For trials with multiple follow-up periods, we used data from
the final follow-up period reported. If data to enable calculation
of change from baseline were unavailable, we used the differences
between groups post-intervention. Where there were two or
more primary implementation outcome measures, we used the
median effect size of the primary outcomes and also reported the
range. Where the primary outcome measure was not identified
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by the study authors in the published manuscripts, we used the
implementation outcome on which the trial sample size calculation
was based or, in its absence, we took the median effect size of
all measures judged to be implementation outcomes reported
in a manuscript and also reported the range. Such an approach
was previously used in the Cochrane review of the effects of
audit and feedback on professional practices published by the
Cochrane EPOC Group (Ivers 2012), and in our previous review
of implementation strategies in the childcare setting (Wolfenden
2016). In instances where subscales of an overall implementation
score were reported, in addition to a total scale score, we used
the total score as the primary outcome to provide a more
comprehensive measure of implementation. We reverse-scored
implementation measures that did not represent an improvement
(e.g. the proportion of schools without a healthy menu) in the
calculation of median effects. In instances where there were self-
reported, and observed data assessing the same implementation
outcome, observational measures were extracted in place of self-
report given observation represents a more objective measure of
implementation.

We present the effects of interventions grouped according to the
outcome data (continuous or dichotomous) and implementation
measure reported. For individual studies where there is no single
primary implementation outcome, we describe the median as well
as report the range of effects across all comparable measures
(description of within-trial effects). To characterise the effects of
interventions across studies (description of between-study effects),
we report an unadjusted median and range of the absolute effects
across included trials. The median and range for between-study
effects were calculated using the absolute effect size of the primary
implementation outcome of individual trials, or the median of such
measures where a single primary outcome was not reported. Such
synthesis is intended for descriptive, rather than interpretative
purposes, as it does not consider the trial characteristics (e.g.
variance) for which trial weights are applied in formal meta-
analysis.

A 'Summary of findings' table was generated to present the key
findings of included studies (Summary of findings for the main
comparison for the main comparison), based on recommendations
of the Cochrane EPOC group and the Cochrane Handbook for

Systematic Reviews of Interventions and included a list of primary
and secondary outcomes in the reviews, a description of the
intervention effect, the number of participants and studies
addressing the outcome, and a grade for the overall quality of
evidence. We used the GRADE system to assess the quality of
the body of evidence through consideration of study limitations,
consistency of effect, imprecision, indirectness and publication
bias. Two review authors assessed the overall quality of evidence
using the GRADE system (LW + RH) and consulted a third
review author (CW) where consensus on any issues arising could
not be reached. The quality of the body of evidence for each

individual outcome was graded accordingly from 'High' to 'Very
Low' in accordance with the Cochrane Handbook for Systematic

Reviews of Interventions (Higgins 2011). Given the variability in
the denominator for various implementation outcomes across
and within included trials, we report the total number of schools
providing data in the 'Summary of findings' table as all trials
allocated schools to experimental groups.

Subgroup analysis and investigation of heterogeneity

Quantitative examination of heterogeneity could not be conducted
as we were unable to pool outcome data from trials. However,
clinical and methodological heterogeneity of studies is described
narratively based on participant, intervention, outcome and
study design characteristics. In order to investigate the impact
of implementation strategies in improving implementation of
policies, practices or programs at scale (defined as targeting
implementation in 50 or more schools), we performed a narrative
synthesis on a subgroup of studies where implementation occurred
at scale.

Sensitivity analysis

We did not carry out a sensitivity analysis by removing studies
with a high risk of bias from the meta-analysis as no quantitative
synthesis was conducted.

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded
studies; Characteristics of ongoing studies.

Results of the search

Full details of each of the included trials are presented in the
Characteristics of included studies table. The reasons for excluding
trials are reported in the Characteristics of excluded studies table.
One ongoing study was identified and details are presented in
the Characteristics of ongoing studies table. The electronic search,
conducted to 31 August 2016, yielded 22,056 citations (Figure 1).
We identified an additional 3125 records from handsearching key
journals, checking reference lists of included trials and Google
Scholar searches. Through our contact with authors of included
trials or, experts in the field, we identified two additional articles.
One was in-press and the other was published later than our search
dates; both contained eligible trials. The information obtained
through contact with trial authors was incorporated into the
Characteristics of included studies table and used in assessments
of risk of bias, and trial outcomes. Following screening of titles
and abstracts, we obtained the full texts of 385 manuscripts for
further review, of which we included 81 manuscripts describing 27
individual trials.
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Figure 1.   Study flow diagram.
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Figure 1.   (Continued)

 
Included studies

Types of studies

Of the 27 included trials 18 were conducted in the USA (Alaimo
2015; Cunningham-Sabo 2003; Delk 2014; French 2004; Gingiss
2006; Heath 2002; Hoelscher 2010; Lytle 2006; McCormick 1995;
Mobley 2012; Perry 1997; Perry 2004; Sallis 1997; Saunders 2006;
Simons-Morton 1988; Story 2000; Whatley Blum 2007; Young 2008),
with the remaining trials undertaken in India (Mathur 2016; Saraf
2015), Australia (Nathan 2012; Nathan 2016; Sutherland 2017;
Wolfenden 2017; Yoong 2016), Canada (Naylor 2006), and South
Africa (De Villiers 2015). Trials were conducted between 1985
(Simons-Morton 1988), and 2015 (Nathan 2016). In the assessment
of implementation outcomes, eight studies employed randomised
controlled trial (RCT) designs (Cunningham-Sabo 2003; De Villiers
2015; Lytle 2006; Mobley 2012; Nathan 2016; Saunders 2006;
Wolfenden 2017; Yoong 2016), 11 used cluster-RCT designs (Delk
2014; French 2004; Mathur 2016; McCormick 1995; Naylor 2006;
Perry 1997; Perry 2004; Saraf 2015; Story 2000; Sutherland 2017;
Young 2008), and eight were conducted using non-RCT designs.
Trial designs used to evaluate implementation outcomes differed
at times from those used to assess behavioural trial outcomes.
For example, Saunders and colleagues assessed school level
implementation outcomes (RCT design) as well as the impact
of intervention implementation on individual student outcomes
located within schools (cluster-RCT). There was considerable
variability in the types of participants, implementation strategies
and outcomes reported.

Participants

Trials recruited samples of between four (Simons-Morton 1988),
and 828 (Nathan 2012) schools. In four trials, 50 or more schools
were allocated to the intervention group to receive implementation
support (Alaimo 2015; Gingiss 2006; Nathan 2012; Perry 1997).
The majority of trials were conducted in elementary (or primary)
schools catering for children between five years and 12 years
(Cunningham-Sabo 2003; De Villiers 2015; Heath 2002; Hoelscher
2010; Nathan 2012; Nathan 2016; Naylor 2006; Perry 1997; Perry
2004; Sallis 1997; Simons-Morton 1988; Story 2000; Sutherland
2017; Wolfenden 2017; Yoong 2016). Six were conducted in middle
schools where children are aged between 11 years and 14 years
(Alaimo 2015; Delk 2014; Lytle 2006; Mobley 2012; Saraf 2015;
Young 2008), two in both middle and high schools (Gingiss 2006;
McCormick 1995), and four were conducted in high schools only
typically catering for children aged 13 or 14 years to 18 years
of age (French 2004; Mathur 2016; Saunders 2006; Whatley Blum
2007). A number of trials reported they were conducted in low-
income regions or in schools with students from predominantly

low-income households (Alaimo 2015; De Villiers 2015; Heath 2002;
Hoelscher 2010; Lytle 2006; Mathur 2016; Mobley 2012; Nathan
2012; Sutherland 2017).

Interventions

There was considerable heterogeneity in the implementation
strategies employed. All trials examined multi-strategic
implementation strategies with the most common implementation
strategies being educational materials, educational outreach
and educational meetings. No two trials examined the same
combinations of implementation strategies (Table 1). The EPOC
taxonomy descriptors of the implementation strategies employed
by included trials are described in Table 2. In the trial reported
by McCormick and colleagues, the duration of implementation
support ranged from four months to more than four years. Seven
trials did not report the use of any theory or theoretical frameworks.
Eight trials used explicit implementation or dissemination
theories and frameworks including the Charter and Jones
Framework (institutional commitment, structural context, role
performance, learning activities) (Simons-Morton 1988), the
Theoretical Domains Framework (TDF) (Nathan 2016; Wolfenden
2017), consolidated frameworks for practice change (Nathan 2012),
social-ecological theory (Sutherland 2017), diffusion of innovation
and/or organisational change (McCormick 1995; Young 2008), and
control theory (Yoong 2016). While other trials reported the use of
operant learning theory (Young 2008), Social Contextual Model of
Health Behavior Change (Mathur 2016), social-ecological models
(De Villiers 2015, Hoelscher 2010; Mobley 2012; Naylor 2006;
Saunders 2006; Young 2008), social cognitive theory (Hoelscher
2010; Lytle 2006; Perry 2004; Story 2000; Young 2008), and social
learning theory and/or organisational change (Cunningham-Sabo
2003; Heath 2002; Perry 1997; Story 2000), oKen in the description
of intervention content rather than a framework to guide an
implementation strategy.

FiKeen trials tested strategies to implement healthy eating policies,
programs or practices (Alaimo 2015; Cunningham-Sabo 2003; De
Villiers 2015; French 2004; Heath 2002; Lytle 2006; Mobley 2012;
Nathan 2012; Nathan 2016; Perry 2004; Simons-Morton 1988;
Story 2000; Whatley Blum 2007; Wolfenden 2017; Yoong 2016), six
tested strategies targeting physical activity policies or practices
(Delk 2014; Naylor 2006; Sallis 1997; Saunders 2006; Sutherland
2017; Young 2008), and three targeted tobacco policies and
practices (Gingiss 2006; Mathur 2016; McCormick 1995). Three trials
targeted a combination of health behaviours, with two examining
implementation of healthy eating and physical activity policies or
practices (Hoelscher 2010; Perry 1997), and one trial examining
policies or practices to improve implementation of tobacco control,
healthy eating and physical activity initiatives (Saraf 2015). None
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of the included trials sought to increase the implementation of
interventions to delay initiation or reduce the consumption of
alcohol.

Outcomes

Implementation outcome follow-up data were collected six months
post-baseline in one trial (Sutherland 2017), 12 to 14 months
in 11 trials (Alaimo 2015; Hoelscher 2010; Mathur 2016; Nathan
2016; Saraf 2015; Saunders 2006; Simons-Morton 1988; Story 2000;
Whatley Blum 2007; Wolfenden 2017; Yoong 2016), while another
seven trials collected follow-up data between 16 months and
two years post-baseline (Cunningham-Sabo 2003; French 2004;
Gingiss 2006; Nathan 2012; Naylor 2006; Perry 2004; Young 2008),
with the remaining eight trials collecting data between two and
a half and four years post-baseline (Delk 2014; De Villiers 2015;
Heath 2002; Lytle 2006; McCormick 1995; Mobley 2012; Perry
1997; Sallis 1997). Four trials used observation-based measures to
assess implementation outcomes (Perry 2004; Sallis 1997; Story
2000; Whatley Blum 2007). A further three trials used school
records or documents (Mobley 2012; Nathan 2016; Wolfenden
2017). While one trial used a combination of observation methods
and school records (Lytle 2006). In contrast, 13 trials relied on
instruments to assess reported policy or practice implementation
including surveys, questionnaires, semi-structured interviews or
teacher/staff completion of log-books (Alaimo 2015; Cunningham-
Sabo 2003; De Villiers 2015; Delk 2014; Gingiss 2006; Heath 2002;
Hoelscher 2010; Mathur 2016; McCormick 1995; Nathan 2012;
Naylor 2006; Saunders 2006; Simons-Morton 1988). Only one trial
using these measures reported the instrument had been validated
(Nathan 2012). A further six trials used both objective (direct
observation or school records) and self-report (staff completion
of log-books, surveys, questionnaires or interview) techniques for
implementation outcome assessment (Perry 1997; French 2004;
Saraf 2015; Sutherland 2017; Yoong 2016; Young 2008). Only one of
these trials reported the self-report measures had been validated
(Young 2008).

Eight trials assessed student physical activity (Hoelscher 2010;
Naylor 2006; Perry 1997; Sallis 1997; Saraf 2015; Saunders 2006;
Sutherland 2017; Young 2008). Physical activity behaviours were
assessed using accelerometer (Sallis 1997; Sutherland 2017; Young
2008), pedometer (Naylor 2006), student questionnaire (Perry 1997;
Naylor 2006; Perry 1997; Saraf 2015; Saunders 2006), observations
(Perry 1997; Hoelscher 2010; Sallis 1997) and fitness-tests (Perry
1997; Naylor 2006; Sallis 1997). Fourteen trials assessed child
nutritional intake or food selection using questionnaires (Alaimo
2015; Cunningham-Sabo 2003; De Villiers 2015; French 2004;
Hoelscher 2010; Lytle 2006; Mobley 2012; Perry 1997; Saraf 2015;
Simons-Morton 1988; Story 2000; Whatley Blum 2007), observation
(Cunningham-Sabo 2003; Perry 2004; Story 2000; Wolfenden
2017), or sales data (French 2004). Anthropometric measures,
assessed objectively, were collected from participants in nine trials
(Cunningham-Sabo 2003; Heath 2002; Hoelscher 2010; Mobley
2012; Naylor 2006; Perry 1997; Sallis 1997; Saunders 2006; Young
2008). Tobacco use was assessed in two trials using questionnaires
(Saraf 2015) and observation (Mathur 2016). No trials assessed
student alcohol use. Two trials included a measure that was
specified in the study methods as an assessment of potential
unintended adverse effects (Mobley 2012; Wolfenden 2017), and
two trials reported cost analyses (Heath 2002; Mobley 2012). While,
three trials reported on the knowledge, skills or attitudes of

school staff regarding implementation (Delk 2014; Gingiss 2006;
McCormick 1995).

Types of comparisons

The predominance of trials (n = 22) compared implementation
strategies against usual practice or waiting-list control (Alaimo
2015; Cunningham-Sabo 2003; French 2004; Gingiss 2006; Heath
2002; Lytle 2006; Mathur 2016; Mobley 2012; Nathan 2016; Naylor
2006; Perry 1997; Perry 2004; Sallis 1997; Saraf 2015; Saunders
2006; Simons-Morton 1988; Story 2000; Sutherland 2017; Whatley
Blum 2007; Wolfenden 2017; Young 2008; Yoong 2016), while two
compared against different interventions (Delk 2014; Hoelscher
2010) and three trials used a minimal support comparison group
(De Villiers 2015; McCormick 1995; Nathan 2012). Among trials using
a minimal support control group, all schools in the study by Nathan
and colleagues, including those allocated to control could have
received support from a non-government agency to assist with
implementation of a fruit and vegetable break if they sought out
such support. In the trial by McCormick and colleagues, control
schools received curricula in the mail and technical assistance upon
request. Finally in the trial by De Villiers and colleagues, Principals
at schools in the control arm received a booklet with “tips” for
healthy schools and a guide to resources that could be accessed
to assist in creating a healthier school environment. Seven trials
did not describe the comparison condition and so we assumed
that the comparison was usual practice (Cunningham-Sabo 2003;
Gingiss 2006; Heath 2002; Saraf 2015; Simons-Morton 1988; Story
2000; Young 2008).

Five trials included more than two trial arms (Alaimo 2015;
Delk 2014; Naylor 2006; Perry 1997; Sallis 1997). The School
Nutrition Advances Kids (SNAK) study included four conditions,
three interventions and one control (Alaimo 2015). The three
intervention conditions all sought to improve the implementation
of nutrition policies and practices of schools. In all intervention
conditions, implementation support included local consensus
processes (convened by a coordinated school health team),
educational outreach (visit from a trained facilitator), external
funding ($1000 to implement aspects of the intervention) and
tailored intervention (individualised action plans). In the second
intervention group, such support was more intensive, for example,
more frequent contact with the trained facilitator and additional
funding ($400) for implementation. In the third group, the more
intensive implementation support was also offered but schools
were asked to implement additional changes to their cafeteria à la
carte lines and were provided with a further $1500 (Alaimo 2015).
The implementation outcomes reported in the paper combine all
intervention conditions into a single group for comparison against
the control group, and is reported accordingly in this review.

The Action Schools! British Columbia (BC) program randomised
schools into three conditions (Naylor 2006). Two groups received
implementation support. The implementation strategies utilised
were identical in these two intervention groups, however, in
one group post-training support was provided directly to school
teachers via a school facilitator, while in the second group, post-
training support was provided to a designated champion who was
asked to activate and support their teacher colleagues (Naylor
2006). The third group served as a usual practice control. For
this trial, we combined intervention groups by calculating, relative
to the control, the unadjusted median effect (and range) across
intervention conditions.
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In the Child and Adolescent Trial for Cardiovascular Health (CATCH)
trial, schools were randomly assigned to either an intervention
condition or a control condition (Perry 1997). Of the 56 schools
assigned to intervention, 28 schools were randomly assigned to
an intervention arm targeting the same implementation outcomes
and including the same implementation strategies, but were also
asked to implement programs targeting families. Implementation
data for the two intervention groups were combined in the
reporting of the paper and the combined data used in this review.

The Sports, Play, and Active Recreation for Kids (SPARK) trial
randomised schools to two intervention and one control condition
(Sallis 1997). Data were only extracted for two of the three assigned
groups; the control group where implementation support was
not provided and an experimental group where implementation
support was provided to usual teaching staff to implement the
intervention. The third group, where physical activity practices
were implemented by external specialist physical education
teachers hired by the research team was excluded as per review
inclusion criteria.

Finally, in the trial by Delk and colleagues, 30 schools were
randomised into three conditions. As each condition contained
different implementation strategies data were extracted and
reported across all conditions.

Other study design characteristics

In a number of trials, decisions regarding study inclusion and data
extraction were particularly complex. The SPARK trial included
post-intervention implementation outcome data only, however
they used random assignment for six of the seven included schools,
randomly allocating them to one of three conditions (Sallis 1997).
The remaining school was allocated by the researchers to the
control group. Despite the lack of baseline implementation data,
given the use of random assignment, and similarity of other trial
sample characteristics, the trial was retained in the review. The
Texas Tobacco Initiative was also a non-randomised trial that
did not report baseline data for the implementation outcomes,
however, was included as the authors state that there were
no differences between groups at baseline on these measures
(Gingiss 2006). Similarly, for the SPARK program, no single
primary implementation outcome was reported. Implementation
outcomes included measures of lesson context (management,
general knowledge, fitness knowledge, fitness activity, skill drills
and game play), measures of teacher behaviour (promotes fitness,
demonstrates fitness, instructs generally, manages, observes and
off task), as well as measures of lesson duration and frequency
(Sallis 1997). However, only for lesson duration and frequency was
the desired quantity or direction of effect specified in the published
reports (three lessons per week of 30 minutes duration each). While

improving lesson context and teacher behaviour was an objective
of the support strategy, the desired direction of effect for each
measure was not clear. For example, it was unclear if teachers were
supported to reduce time spent managing or observing children
during class time and more time in promoting fitness. As such,
both frequency and duration of lessons were only extracted as
outcomes for this trial. Identical measures of lesson context were
also reported in the Coordinated Approach to Child Health (CATCH)
project (Perry 1997), as well as the El Paso CATCH program (Heath
2002), and were similarly excluded.

A variety of outcomes pertaining to program implementation were
reported across the published reports of the CATCH intervention
(Perry 1997). At times there was inconsistency in the reported key
implementation policies and practices targeted by the program.
Given this, implementation outcome data were extracted from the
study published by Perry and colleagues as the objective of this
paper was specifically to report on program implementation and
measures including intervention 'fidelity'. The median effects of
these outcomes are reported as no single primary outcome was
identified.

Finally, in the Lifestyle Education for Activity Program (LEAP) trial
(Saunders 2006), implementation of targeted policies and practices
in the experimental group was presented in subgroups of 'high' and
'low' implementers and could not be combined into a single group.
As such, effect size estimates for outcomes reported in this trial
between groups were unable to be reported.

Excluded studies

Following screening of titles and abstracts, we obtained the full
texts of 385 papers for further assessment of eligibility (Figure 1). Of
these, 305 papers were considered ineligible. Primary reasons for
exclusion included inappropriate: participants n = 17; intervention
n = 7; comparator n = 30; and outcomes n = 233. Studies were
excluded based on 'inappropriate outcomes' if they: did not report
any implementation outcomes; did not report implementation
outcomes for both intervention and control groups; or did not
report between-group differences in implementation outcomes.
We also excluded 11 papers that did not report the results of a trial;
and a further seven studies that were non-randomised and did not
report comparability of implementation outcomes between groups
at baseline (i.e. it could not be assumed that differences between
groups were zero) (Donnelly 1996; Harvey-Berino 1998; Hoelscher
2003; Hoelscher 2004; Kelder 2003; O’Brien 2010; Osganian 2003).

Risk of bias in included studies

Assessment of risk of bias considered study design and reporting
characteristics relevant to the implementation outcomes of the
included studies (Figure 2; Figure 3).
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 2.   (Continued)

 
 
Figure 3.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

Risk of selection bias differed across the 27 trials. All of the
eight non-randomised trials were considered to have a high
risk of selection bias for both random sequence generation and
concealment of allocation (Alaimo 2015; Gingiss 2006; Heath
2002; Hoelscher 2010; Nathan 2012; Sallis 1997; Simons-Morton
1988; Whatley Blum 2007). For the 11 trials with cluster-RCT
designs, only two were considered low risk for random sequence

generation (Saraf 2015; Sutherland 2017), using the drawing of
lots or computerised random number function to determine
allocation to intervention or control groups. While four of the
eight trials using RCT designs were considered low risk for random
sequence generation (De Villiers 2015; Nathan 2016; Wolfenden
2017; Yoong 2016). The bias for concealment was unclear for all
RCTs (Cunningham-Sabo 2003; De Villiers 2015; Lytle 2006; Mobley
2012; Nathan 2016; Saunders 2006; Wolfenden 2017; Yoong 2016)
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and cluster-RCTs (Delk 2014; French 2004; Mathur 2016; McCormick
1995; Nathan 2016; Naylor 2006; Perry 1997; Perry 2004; Saraf 2015;
Story 2000; Young 2008).

Blinding

All 27 studies were considered to have high risk of performance
bias, due to participants and research personnel not being
blind to group allocation. Only four studies had a low risk for
implementation outcome assessment, as this was conducted by
staff who were blind to group allocation (Mobley 2012; Nathan
2016; Wolfenden 2017; Yoong 2016). Of the remaining 23 studies,
detection bias was high for 17 studies primarily due to the use
of self-report measures (Cunningham-Sabo 2003; Delk 2014; De
Villiers 2015; French 2004; Gingiss 2006; Heath 2002; Hoelscher
2010; Mathur 2016 McCormick 1995; Nathan 2012; Naylor 2006;
Perry 1997; Perry 2004; Saraf 2015; Saunders 2006; Story 2000;
Young 2008). For three studies, the risk of detection bias was
unclear (Lytle 2006; Sallis 1997; Whatley Blum 2007), and for the
remaining three studies, the risk of detection bias was high, low
or unclear across one or more outcome measures (Alaimo 2015;
Simons-Morton 1988; Sutherland 2017).

Incomplete outcome data

For the majority of studies, the risk of attrition bias was low, as
either all or most schools were still participating in the study at
follow-up, and their data included in the analyses. Two studies
had a high attrition bias (Delk 2014; Gingiss 2006). In particular,
Gingiss and colleagues reported 25 (19%) of schools were lost
for the Principal survey and 50 (37%) schools were lost for the
Health Coordinator survey. For the remaining studies, the risk of
attrition bias was high, low or unclear for some (McCormick 1995;
Sutherland 2017), or unclear for all (Naylor 2006; Sallis 1997), of the
reported outcome data.

Selective reporting

Seventeen trials did not have a published protocol paper or trial
registration record and therefore it was unclear whether reporting
bias had occurred. The risk of reporting bias was low for the
remaining 10 studies as protocols, design papers, or reports were
available, and all a priori determined outcomes were reported
(Cunningham-Sabo 2003; De Villiers 2015; Mathur 2016; Mobley
2012; Nathan 2016; Naylor 2006; Sutherland 2017; Wolfenden 2017;
Yoong 2016; Young 2008).

Other potential sources of bias

Eleven studies used a cluster-RCT design (Delk 2014; French 2004;
Mathur 2016; McCormick 1995; Naylor 2006; Perry 1997; Perry
2004; Saraf 2015; Story 2000; Sutherland 2017; Young 2008).
Therefore we assessed the potential risk of additional biases for
this group. For the potential risk of recruitment (to cluster) bias,
two studies had an unclear risk (Delk 2014; McCormick 1995),
while nine studies were low risk as randomisation to groups
occurred either post-recruitment or post-baseline assessment
(French 2004; Mathur 2016; Naylor 2006; Perry 1997; Perry 2004;
Saraf 2015; Story 2000; Sutherland 2017; Young 2008). Regarding
risk of bias due to baseline imbalances, three studies were
at unclear risk while the remaining eight studies had a low
risk due to the random allocation of schools to experimental
groups, stratification by school characteristics, or adjustments for
baseline differences being made within the analyses (Delk 2014;

French 2004; McCormick 1995; Perry 1997; Perry 2004; Story 2000;
Sutherland 2017; Young 2008). All studies except Delk 2014 and
Sutherland 2017 had a low risk for loss of clusters. Only three
studies had a low risk for incorrect analysis as the appropriate
statistical analysis was undertaken to allow for clustering within
groups (Naylor 2006; Perry 1997; Young 2008). Five studies were
judged as having a high risk for incorrect analysis (Delk 2014;
Mathur 2016; McCormick 1995; Saraf 2015 Story 2000), while for
three studies the analysis performed was unclear (French 2004;
Perry 2004; Sutherland 2017). The risk of contamination was judged
as high for one trial (Perry 2004). All 11 cluster-RCTs were at unclear
risk for compatibility with individually-randomised trials as we
were unable to determine whether a herd effect existed.

For the eight studies with non-randomised designs, three studies
were considered to have a high risk of bias due to potentially
confounding factors (Gingiss 2006; Nathan 2012; Simons-Morton
1988). For the remaining studies (n = 5) it was unclear whether
confounders were adequately adjusted for.

Effects of interventions

See: Summary of findings for the main comparison

The majority of included trials reported significant improvements
in at least one implementation outcome measure (Table 3). All
primary implementation outcomes in nine trials (Delk 2014; French
2004; Mathur 2016; Nathan 2012; Nathan 2016; Naylor 2006; Sallis
1997; Story 2000; Wolfenden 2017), were significant, as were the
majority of outcomes reported across implementation measures in
a further five trials (Gingiss 2006; Hoelscher 2010; Perry 1997; Saraf
2015; Whatley Blum 2007). In three trials there was no significant
improvements in implementation on any primary implementation
outcomes (Alaimo 2015; McCormick 1995; Yoong 2016), and in six
trials there was improvement in 50% or less of implementation
outcomes reported (Cunningham-Sabo 2003; Heath 2002; Lytle
2006; Perry 2004; Sutherland 2017; Young 2008). Four trials did
not report significance testing of between-group comparisons of
implementation outcomes (De Villiers 2015; Mobley 2012; Saunders
2006; Simons-Morton 1988).

Implementation strategies compared with waiting list, usual
practice or minimal support controls

Dichotomous measures

Thirteen trials reported dichotomous implementation outcomes
(De Villiers 2015; Gingiss 2006; Lytle 2006; Mathur 2016; McCormick
1995; Mobley 2012; Nathan 2012; Nathan 2016; Saraf 2015;
Sutherland 2017; Wolfenden 2017; Yoong 2016; Young 2008). In
most instances, such trials reported the proportion of schools
or school staff (e.g. classes) implementing a targeted policy or
practice. Across the trials, the unadjusted median effect size was
19% (range 8.5% to 66.6%) (Table 3).

The largest effect was reported for the trial conducted by
Wolfenden and colleagues who conducted a RCT of 70 schools
throughout the Hunter Region of New South Wales, Australia.
In this trial, support was provided to implement a healthy
school canteen policy restricting the availability of unhealthy
foods sold in school canteens. The implementation support
included local opinion leader (Principals), audit and feedback
(menu reviews with feedback reports), education meeting (one
five-hour training), external funding (reimbursements), education
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materials (printed instructions), education outreach visits (one
and three months post-canteen training), local consensus process
(with canteen staff), continuous quality improvements processes,
tailored intervention (individualised goal setting and action
planning with managers) and other strategies (marketing in
schools, provision of equipment and congratulatory letters for
achieving change). Relative to control, the unadjusted median
improvement in implementation across two implementation
outcomes was 66.6% (range 60.5% to 72.6%) as assessed by copies
of canteen menus (Wolfenden 2017).

The smallest effects were reported by Lytle and colleagues who
conducted a RCT in which local opinion leaders and consensus
processes (school nutritional advisory councils to discuss
improvements to the school food environment), educational
meetings (food service staff training), and educational materials
(information and tools) improved the proportion of schools selling
targeted foods by a median (unadjusted) of 8.5% (range 4% to
12%) as assessed via school production records and periodic
observation. Similarly, the unadjusted median improvement,
relative to control, in the proportion of schools implementing a
variety of practices promoting physical activity in the classroom
was 9.3% (range -6.8% to 55.5%) following implementation
support strategies including education meetings (teacher training
workshops), educational materials (classroom instructional
materials), educational outreach visits (on-site support for PE
teachers), inter-professional education (collaborations between
schools community agencies and university staff), local opinion
leaders (recruitment of program champions), and local consensus
processes (development of local implementation goals) in the
cluster-RCT by Young and colleagues (Young 2008).

Continuous data

Implementation Score

Three trials reported the effects of an implementation strategy
using a score (Alaimo 2015; Saunders 2006; Sutherland 2017).
The cluster-RCT found a significant improvement in the
implementation of quality physical education lessons assessed via
classroom observations (MD, 21.5 P = < 0.01) (Sutherland 2017).
Implementation support included audit and feedback (reports
on lesson quality), education materials (lesson booklets, posters,
whistles, lanyards and fundamental motor skill cards), education
meeting (90-minute professional learning workshop), education
outreach visits (by staff with a physical education background to
classroom teachers), local opinion leader (school champion) and
other (equipment and ongoing support) (Sutherland 2017).

The other two trials report little improvement in implementation
score outcomes. The non-randomised SNAK trial of 65 low-income
schools reported no difference in change scores on nutrition policy
(mean difference (MD) 0.2, 95% confidence interval (CI) -0.7 to
1.1) or nutrition education and/or practice (MD 1.1, 95%CI -0.8 to
3.0) as assessed by the School Environment and Policy Survey
(Alaimo 2015). Schools in the experimental group were supported
to implement self-selected nutrition policies and practices via
educational outreach (visits from a trained facilitator), tailored
intervention (assessment and development of an action plan),
and payment for performance (receipt of funding) strategies.
Some randomly selected experimental schools were also asked to
convene local school health teams (local consensus processes) or

implement specifically a nutrition policy in their cafeteria à la carte.
Control schools received support following the study.

In the LEAP RCT, implementation was assessed using an
organisational assessment instrument designed to assess school
level policy and practice related to physical activity from the school
administrators' perspective. Implementation support provided as
part of the trial included educational outreach visits (visit from
program staff), local opinion leaders (use of a LEAP champion
in the school to work with program staff), educational meetings
(training before and during the school year), educational materials
(including books and video tapes), local consensus process
(involving LEAP staff, the LEAP champion and LEAP school teams)
as well as other equipment such as hand weights and pedometers.
Scores for the nine essential intervention elements assessed by
the instrument were provided for the control group, however
these were presented separately in the intervention group for
'high' and 'low' implementing schools. No aggregated between-
group comparisons were reported. Nonetheless, scores for control
schools were within the scores for high- and low-implementing
schools of the intervention group for six of the nine measures
(Saunders 2006).

Percentage of programs implemented

Seven trials reported the percentage of an intervention program
or program content that had been implemented, the effects of
which were mixed (French 2004; McCormick 1995; Perry 1997;
Perry 2004; Story 2000; Sutherland 2017; Whatley Blum 2007).
The unadjusted median effect, relative to the control in the
proportion of program or program content implemented was
14.3% (range -8% to 43%). In their non-randomised study, Whatley
and colleagues allocated four public high schools to receive
support to implement a low-fat, low-sugar guideline in à la
carte and vending programs. Implementation support included
educational outreach (visits to the schools food and beverage
supplier), educational materials (suppliers were given healthy
product lists), procurement and distribution of supplies (food
service directors were given lists of vendors that met guidelines),
practice guidelines (recipe preparation techniques), educational
meetings (presentations to school staff), external funding ($1500
allocated to school liaison personnel), a local consensus process
(establishment of committee) and other EPOC strategies (early
consultation with school staff to obtain co-operation). Compared
with four schools allocated to control, the unadjusted median
proportion of food or beverage items meeting criteria requirements
of the guideline across à la carte, food vending, and beverage
vending programs was 42.95% (range 15.7% to 60.6%), assessed via
observation (Whatley Blum 2007). A large effect was also reported
in the Trying Alternative Cafeteria Options in Schools (TACOS)
cluster-RCT of 20 schools conducted by French and colleagues.
Implementation support to improve the foods available at school
included local consensus processes (quarterly meetings between
research and food service staff), tailored intervention (tailored lists
of higher- and lower -at foods for schools), educational meetings
(training for the students to facilitate implementation) and pay
for performance (student groups were offered financial incentives
for completing each promotion between $100 and $300). The
unadjusted median effect, relative to a waiting-list control group
across implementation measures in the trial was 33% (range 11%
to 41%) (French 2004). There were two trials in which there were
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no improvements in measures of the percentage of programs
implemented (McCormick 1995; Sutherland 2017).

Measures of the frequency of implementation

Four trials compared the number or frequency with which
program or targeted practices were implemented (Perry 2004;
Sallis 1997; Story 2000; Young 2008). Evaluation of the non-
randomised SPARK trial reported that intervention schools taught,
on average 0.8 physical education lessons per week more
than control schools (Sallis 1997). Implementation support in
the trial included educational outreach visits (by a physical
education specialist), educational meetings (training), increasing
the length of consultation (to include more classroom instruction
and practice time), educational materials (yearly plan), as well
as another non-classifiable strategy (equipment was provided).
In the cluster-RCT titled the Trial of Activity for Adolescent
Girls (TAAG), intervention schools taught five additional physical
activity programs relative to control following education meetings
(workshops for teachers), educational materials (instructional
and social marketing materials), educational outreach visits
(regular on-site support to conduct lessons), inter-professional
education (collaborations were created between schools and
community agencies), local opinion leaders (program champions
were recruited and trained to direct the intervention) and local
consensus processes, although the difference was not statistically
significant (Young 2008). Two trials sought to increase the
availability of fruits and vegetables at school cafeterias. The
unadjusted median improvement from two measures of fruit
and vegetable availability (both significant) among intervention
schools in the 5-a-Day Power Plus cluster-RCT was 1.15 items
following educational meetings (staff training workshop for which
staff were paid to attend) and other provisioning of free fruit and
vegetables (Story 2000). In the Cafeteria Power Plus cluster-RCT,
the unadjusted median improvement across two measures of fruit
and vegetable availability (one of which was significant) relative
to control schools was 0.64 items following educational meetings
(monthly meetings with cooks), outreach visits (weekly visits from
research staff), educational materials (flyers and posters), local
consensus processes (monthly meetings were held with the cook
managers) and other special events (Perry 2004).

Time-based measures of implementation.

Two trials reported the impact of implementation strategies on
the time per week teachers implemented physical activity or
physical education lessons, with improvements, relative to control
ranging from 26.6 minutes per week to 54.9 minutes per week.
In their non-randomised trial, Sallis and colleagues report a
significant increase in the duration of physical education lessons
among schools receiving educational outreach visits and education
meetings assessed via observation as part of the SPARK trial
(Sallis 1997). Similarly, in their cluster-RCT of the Action Schools!
BC intervention, Naylor and colleagues reported an improvement
(averaged across two experimental conditions) of 54.9 minutes of
physical activity implemented in the classroom as assessed by
teacher survey (Naylor 2006). Implementation support included
tailored intervention (individualised action plans), educational
meetings (teacher training), educational materials (planning guide
and resources), local consensus process (a committee of school
stakeholders to support implementation), educational outreach
visits (for teachers) as well as other resources.

Macronutrient content of food served

Four trials reported changes in the macronutrient content of
food available at school (Cunningham-Sabo 2003; Heath 2002;
Perry 1997; Simons-Morton 1988). A non-randomised trial by
Simons-Morton and colleagues sought to improve implementation
of specific practices regarding school lunch, physical education
and classroom health education in the Go for Health project.
However, only implementation of school lunch initiatives (changes
to the macronutrients of sodium and fat in school lunches)
was reported post-intervention. Furthermore, the trial did not
report data aggregated by group, instead reporting changes in
macronutrient context of school menus for each of the two
experimental and two control schools separately. For the nutrition
component, implementation support was primarily designed
to facilitate implementation of low-fat and low-sodium school
lunches. Analysis of lunch menus found pre- to post-intervention
reductions in sodium content of school meals reduced by 1148.1
mg and 695.5 mg, respectively in each of the intervention schools
and remained stable in both control schools over the same period.
Further, intervention schools reduced total fat content of school
meals by 16.8 g and 11.6 g compared with 8.9 g and 6.1 g among the
control schools.

In the Pathways RCT, Cunningham-Sabo and colleagues examined
the impact of providing practice guidelines (for food service),
educational outreach visits (on-site training and professional
development for school food service staff twice per year),
educational materials (posters, videos, guides etc.), and
educational meetings (food service working group met monthly to
establish and carry out the intervention). The intervention, relative
to the control, reported significant reductions in the percentage
of calories from fat included in meals served for school breakfast
(-3.3%, P = 0.03) but not lunches (-2.7%, P = 0.10) (Cunningham-
Sabo 2003). Two trials examining the CATCH program assessed the
macronutrient content of foods served to children at school (Heath
2002; Perry 1997). In the CATCH cluster-RCT, schools received
educational meetings (staff training), educational outreach visits
(support visits to school staff to implement Eat Smart), and
educational materials (Smart Choices manual) to improve the
nutritional quality of school meals (Perry 1997). The intervention
reduced the percentage of kilocalories from fat in school meals by
4.3%, sodium by 100 mg and cholesterol in school lunches by 8.3
mg. The El Paso CATCH non-randomised trial reported unadjusted
median reductions, reported across measures of macronutrient
content of school breakfast and lunch respectively of 1.7% (range
-1% to 4.4%) in the percentage of fat in school meals, and 29.5 mg
of sodium (range 11 to 48) (Heath 2002).

Comparisons of different implementation strategies

Two trials compared different implementation strategies (Delk
2014; Hoelscher 2010). The Travis County CATCH trial compared
the effects of two different implementation strategies to support
the implementation of the CATCH program aimed at preventing
child obesity in a non-randomised design (Hoelscher 2010).
The first implementation strategy included educational meetings
(training and booster sessions for team members from each
school), educational materials (CATCH coordination kit providing
“how-to” implementation instructions), local consensus process
(community meetings), pay for performance ($2,000 to 5,000
for exemplary CATCH implementation), the use of information
and communication technologies (social marketing strategies),
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educational outreach visits (facilitator visits), and other (family fun
events) to implement the program. The second strategy included
the same implementation strategies, however the level of support
was more intense and oKen included elements to engage the
community in supporting implementation. For example, there
were more frequent educational outreach visits, educational
meetings targeting community members, community members
were engaged in consensus processes, and there were additional
implementation resources such as guides and the inclusion of the
Centers for Disease Control and Prevention School Health Index
as a planning tool. There were small improvements in reporting
of continuous measures of implementation favouring the more
intensive implementation support. Specifically, four of the five
continuous implementation measures, that reported the mean
number of activities or practices implemented over the study
period significantly increased. The unadjusted median effect size
across such measures was 0.8 activities over a 12-month period
(range -0.4 to 1.2). Of the two dichotomous measures reporting the
proportion of schools or staff implementing a policy or practice,
neither was significantly different between groups at follow-up. The
unadjusted median effect size across these two measures was 4.4%
(3.6% to 5.2%).

The Central Texas CATCH compared the effects of three
combinations of implementation strategies in an effort to promote
the implementation of activity breaks by classroom teachers
in a cluster-RCT (Delk 2014). The basic arm included a local
consensus process (team developed at each school), clinical
practice guidelines (activity break guidelines for teachers), and
educational meetings (teaching training's of guidelines) while,
the basic plus arm consisted of all of the basic activities plus
educational outreach visits (monthly facilitator visits) and tailored
interventions (individualised strategies to promote activity breaks
on school campuses). The third arm (basic plus-SM) consisted of
all of the aforementioned strategies plus an unclassifiable EPOC
strategy (social marketing campaigns). Significant differences
in the percentage of teachers reporting implementing weekly
activity breaks throughout the school year were found across
the basic, basic plus and basic plus-SM arm (23.3%, 34.4% and
38.7%, respectively). Similarly, significant changes occurred in the
percentage of teachers conducting at least one activity break per
year as well as those conducting an activity break in the week prior
to data collection. For these, significant changes occurred in four of
four implementation outcomes (two measures, four comparisons)
wherein, the unadjusted median increase in effect size was 26.5%
(range 19.4% to 31.9%).

Subgroup analyses of strategies to improve implementation 'at
scale'

Four trials were conducted of strategies that sought to achieve
implementation 'at scale', that is, across samples of at least 50
schools. Three trials reported significant improvements in the
majority of the reported implementation outcomes (Gingiss 2006;
Nathan 2012; Perry 1997), while one reported no improvements
across any implementation outcome (Alaimo 2015). Among the two
trials reporting dichotomous measures, the unadjusted median
improvement in the proportion of schools implementing a policy or
practice ranged from 16.2% in the study by Nathan and colleagues
(Nathan 2012) to 18.5% in the trial by Gingiss and colleagues
(Gingiss 2006).

The effectiveness of implementation strategies on health
behaviour and anthropometric outcomes

Twenty-one trials reported the effects of interventions on child
health behaviour or anthropometric outcomes (Alaimo 2015;
Cunningham-Sabo 2003; De Villiers 2015; French 2004; Heath 2002;
Hoelscher 2010; Lytle 2006; Mathur 2016; Mobley 2012; Naylor
2006; Perry 1997; Perry 2004; Sallis 1997; Saraf 2015; Saunders
2006; Simons-Morton 1988; Story 2000; Sutherland 2017; Whatley
Blum 2007; Wolfenden 2017; Young 2008). Seventeen studies were
randomised trials (Cunningham-Sabo 2003; De Villiers 2015; French
2004; Lytle 2006; Mathur 2016; Mobley 2012; Nathan 2016; Naylor
2006; Perry 1997; Perry 2004; Saraf 2015; Saunders 2006; Story 2000;
Sutherland 2017; Wolfenden 2017; Yoong 2016; Young 2008), and six
were non-randomised trials (Alaimo 2015; Heath 2002; Hoelscher
2010; Sallis 1997; Simons-Morton 1988; Whatley Blum 2007). Three
studies targeted multiple health behaviours (Hoelscher 2010; Perry
1997; Saraf 2015), five physical activity only (Naylor 2006; Sallis
1997; Saunders 2006; Sutherland 2017 Young 2008), 12 nutrition
only (Alaimo 2015; Cunningham-Sabo 2003; De Villiers 2015; French
2004; Heath 2002; Lytle 2006; Mobley 2012; Perry 2004; Simons-
Morton 1988; Story 2000; Whatley Blum 2007; Wolfenden 2017), and
one smoking only (Mathur 2016). Overall, there were eight studies
that assessed student physical activity or sedentary behaviour
(Hoelscher 2010; Naylor 2006; Perry 1997; Sallis 1997; Saraf 2015;
Saunders 2006; Sutherland 2017; Young 2008),14 that assessed
student dietary intake (Alaimo 2015; Cunningham-Sabo 2003; De
Villiers 2015; French 2004; Hoelscher 2010; Lytle 2006; Mobley 2012;
Perry 1997; Perry 2004; Saraf 2015; Simons-Morton 1988; Story
2000; Whatley Blum 2007; Wolfenden 2017), nine weight status,
BMI or skin-folds (Cunningham-Sabo 2003; Heath 2002; Hoelscher
2010; Mobley 2012; Naylor 2006; Perry 1997; Sallis 1997; Saunders
2006; Young 2008), and two tobacco smoking (Saraf 2015; Mathur
2016). Due to varying study designs, interventions and outcome
measurements pooling of results was not performed.

Physical activity and sedentary behaviour

Three of eight trials reported no improvements on student physical
activity following strategies to enhance implementation of physical
activity promoting policies and practices in schools (Hoelscher
2010; Saraf 2015; Young 2008). Other trials reported improvements
in student physical activity on at least some measures (Naylor
2006; Perry 1997; Sallis 1997; Saunders 2006; Sutherland 2017).
For example, in a non-randomised trial reported by McKenzie
and colleagues and Sallis and colleagues of the SPARK program,
students in classrooms of teachers trained to implement the
curricula-based intervention had greater minutes per week in
observed moderate to vigorous physical activity (MVPA) compared
to those in the usual physical education program group condition
(32.7 minutes versus 17.8 minutes, P < 0.001). There was also a
significant difference in the time to complete a mile run for boys
but not girls in the teacher-led condition compared to control. In
this trial however, there were no significant differences in weekday
or weekend physical activity as assessed via accelerometer. In the
Action Schools! BC three-arm randomised trial, relative to usual
practice control, improvements in student step counts assessed
via pedometer were reported for boys (MD 1175, 95%CI 97 to
2253, P = 0.03) but not girls (MD 730, 95%CI -648 to 2108, P
= 0.30) attending schools where external liaison support was
provided to facilitate implementation of physical activity policies
and practices. No significant differences in step counts, relative
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to control, were reported for students of either boys (MD 804,
95%CI -341 to 1949, P = 0.17) or girls (MD 540, 95%CI -874 to 1954,
P = 0.45) attending schools where implementation support was
provided by school staff ('champions'). When the intervention arms
were combined, children in intervention schools demonstrated
a significantly greater increase in fitness (20-m shuttle run) and
average physical activity score. Finally, in the CATCH trial of
Perry and colleagues, significant improvements were reported
across measures of student reported vigorous physical activity and
observed MVPA during lesson (% of time) but not general physical
activity, nine-minute distance run, or self-reported total minutes of
daily physical activity.

Three trials included measures of student sedentary behaviour
outcomes (Hoelscher 2010; Saraf 2015; Young 2008). The cluster-
RCT by Saraf and colleagues, which examined strategies to
implement an intervention consisting of school-based policies and
classroom activities as well as a family component, found that
students in intervention schools spent almost 16 minutes less
time watching television per day (P < 0.01). Similarly, the Travis
County CATCH Trial compared different implementation support
strategies to improve aspects of the school classroom, food service,
PE activities, family and home environment (Hoelscher 2010). The
trial found the proportion of students spending greater than two
hours using a computer was 5.6% lower among those attending
schools receiving support to implement the CATCH BPC relative
to CATCH BP program (P = 0.003). In the TAAG trial, girls in the
control schools spent 8.2 more minutes than intervention schools
in daily sedentary activities (P = 0.050)(Young 2008). There was no
difference between groups on measures of TV or video game use.

Overweight, obesity and adiposity

Mobley 2012 was the only trial to report a positive impact of
the intervention on BMI between groups (Cunningham-Sabo 2003;
Heath 2002; Mobley 2012; Naylor 2006; Perry 1997; Sallis 1997;
Saunders 2006; Young 2008). Similarly, no significant changes
occurred in skin-folds (Cunningham-Sabo 2003; Sallis 1997; Perry
1997; Young 2008), or in percentage body fat or weight, in the
Pathways or TAAG trials (Cunningham-Sabo 2003; Young 2008). In
the Travis County CATCH Project, a comparative effectiveness trial,
students of schools receiving support to implement the CATCH BPC
had 7% greater reductions in the proportion of overweight students
(P = 0.051) and a 1.7% reduction in the proportion of students
who were obese (P = 0.33) compared to those implementing
CATCH BP (Hoelscher 2010). In the HEALTHY trial, there were no
significant differences between groups in the odds of overweight
and obese or waist circumference however, the percentage of
students with waist circumference at or above the 90th percentile
was lower relative to the control group at follow-up (Mobley 2012).
In the El Paso CATCH trial, there was no differences in waist-to-
hip ratio or weight between groups at follow-up however, the rate
of increase for girls (2% versus 13%) and boys (1% versus 9%) in
the CATCH schools was significantly lower compared to students
in the control schools (Heath 2002). Sallis and colleagues assessed
calf and triceps skin-folds, and found no significant difference
following support provided to teachers to implement the SPARK
program verses control. While impacts on BMI were not reported
post-intervention, interim analyses of the impact of the program
suggests that the intervention had no impact on child BMI (Sallis
1997).

Diet

Three trials reported no improvements for intervention students
in the measures of school student dietary intake following
implementation of a dietary related policy, practice or program (De
Villiers 2015; Lytle 2006; Whatley Blum 2007). The remaining trials
reported improvements on at least one measure of dietary intake
(Alaimo 2015; Cunningham-Sabo 2003; French 2004; Hoelscher
2010; Mobley 2012; Perry 1997; Perry 2004; Saraf 2015; Simons-
Morton 1988; Story 2000; Wolfenden 2017). For example, a cluster-
RCT evaluating the impact of strategies to implement school
policies, classroom activities, and a family component targeting
multiple health behaviours, found a higher proportion of students
consuming fruits and vegetables three to four times a week (fruits
+10%, P < 0.01; vegetables +7.2%, P = 0.01) among children of
intervention schools relative to control (Saraf 2015). Significant
reductions were also reported in the intake of deep-fried foods
but not salty snacks (Saraf 2015). Similarly, strategies to improve
implementation of practices in school food services as part of
the CATCH trial found that the intervention significantly reduced
total self-reported energy intake and proportion of intake from
fat, saturated fat, polyunsaturated fat and monounsaturated fat,
but not carbohydrate, protein, cholesterol, fibre or sodium intake
of students (Perry 1997). In their exploratory analysis there were
significant improvements in the intake of 6/17 vitamins and
minerals measured in the study at follow-up in the intervention
school. Moreover, the HEALTHY trial of Mobley and colleagues,
which aimed to improve the nutritional quality of foods and
beverages served to students via the National School Lunch
Program, the School Breakfast Program and à la carte food services,
found that significant changes only occurred in student daily
fruit consumption but not energy, macronutrients, fibre, grains,
vegetables, legumes, sweets, sweetened beverages, fruit juice or
higher- or lower-fat milk.

In the Cafeteria Power Plus project, there was an increase in total
fruit serves consumed however, there was no reported increase
in the total fruit and vegetable serves consumed (Perry 2004).
Support to implement the 5-a-Day Power Plus program also yielded
significant improvements in school lunch intake for a number
of measures of fruit and fruit and vegetable, vitamin C, calcium
and percentage of total fat/kcal via direct observation or 24-hour
recall assessment methods, but no impact on other macronutrients
assessed on either measure (Story 2000). The objective of the Go
for Health Program was to reduce the sodium and fat content
of school meals (Simons-Morton 1988). Post intervention data
collected via 24 hour dietary recalls found, relative to control,
students in intervention schools reported reductions in intake of
total fat (MD -11.4, 95%CI -23.9 to 1.09, P = 0.07) saturated fat (MD
-5.4, 95%CI -10.4 to -0.4, P = 0.03) and sodium (MD -505, 95%CI
-962 to -48, P = 0.03) and total energy (MD -40.8, 95%CI -271 to 190,
P = 0.73). In the Pathways study, the percentage of energy from
fat was significantly lower among students in intervention schools
relative to controls. Total energy intake was also significantly
lower among students in intervention schools when assessed
via 24-hour dietary recall, but energy intake, assessed via direct
observation was not (Cunningham-Sabo 2003). In the TACOS trial,
of an intervention to improve food availability, intervention schools
showed a higher percentage of sales of lower-fat foods in year one
(27.5% versus 19.6%, P = 0.096) and higher mean percentage of
sales of lower-fat foods in year two (33.6% versus 22.1%, P = 0.042)
from intervention school cafeterias compared with controls, but
no differences were found in self-reported student food choices
(French 2004). In the SNAK trial, students in schools that were
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randomised to complete an online self-assessment and action
and planning template (HSAT) to implement a variety of nutrition
practices (marketing of healthy foods, posters for healthy foods in
the cafeteria and taste tests) reported consuming significantly more
fruit and fibre, and less cholesterol than students in the control
schools (data not shown). Intake of other assessed macronutrients
by experimental condition, however, were not reported (Alaimo
2015). Finally, in their comparative study students in CATCH BCP,
schools had a significantly lower score on an unhealthy food index
(measure of unhealthy food intake) than those attending CATCH
BP schools. There were however, no difference between groups on
a healthy food index score, or fruit, vegetable, milk or sweetened
beverage consumption (Hoelscher 2010).

Tobacco

Two trials reported on outcomes indicating changes in student
tobacco smoking. In their cluster-RCT, Saraf and colleagues found
a reduced smoking prevalence over 30 days (-7.7%, 95%CI -10.7
to -4.7, P < 0.001) in the intervention group. In the Bihar School
Teachers study, wrappers from chewing tobacco, cigarette ashes,
butts and discarded packages as well as spit marks and staining
from chewing tobacco were counted throughout classrooms,
corridors, toilets, dustbins and playgrounds within the schools
(Mathur 2016). The authors reported a significant decrease on these
tobacco use measures in the predominance of locations (Mathur
2016). No other trial reported the effects of an implementation
strategy on tobacco smoking.

The impact of implementation strategies on the knowledge,
skills or attitudes of school staff

Three trials assessed the impact of implementation strategies on
the attitudes of school staff and found mixed effects. A survey
of staff participating in the Texas Tobacco Prevention Initiative
found that staff from intervention schools were more interested
in professional development in tobacco prevention than those
in control schools following intervention (87% versus 65%, P
< 0.05) (Gingiss 2006). Conversely, interest in doing something
about tobacco prevention was not significantly different between
staff in intervention schools versus those in the control following
adoption and teacher training in the study by McCormick and
colleagues. In the three-arm randomised trial of the Central Texas
CATCH Middle School project (serving children 11 to 14 years),
relative to schools receiving local consensus processes, clinical
practice guidelines and educational meetings, teachers of schools
receiving more intensive implementation support (local consensus
processes, clinical practice guidelines and educational meetings
with educational outreach visits and tailored intervention; or such
support with the addition of social marketing strategies) reported
significantly higher confidence in implementation of classroom
physical activity breaks (Delk 2014). No other trial reported the
effects of an implementation strategy on school staff knowledge,
skills or attitudes regarding the implementation of policies or
practices to reduce the targeted chronic disease risks.

Unintended consequences and adverse effects of strategies

Two trials included a measure that was specified in the study
methods as an assessment of potential unintended adverse
effects. One of these included aggregate measures of academic
test performance, attendance and referral for disciplinary action
measures and found no significant difference between groups on

these measures (Mobley 2012). The other reported on changes in
canteen profitability as a potential adverse outcome of canteen
menu modulation and found no significant differences between
intervention and control schools (Wolfenden 2017). Four trials did
not specify outcomes as measures of adverse effects in their study
methods, however, did interpret study findings to suggest that the
implementation of policies and practices did not cause unintended
harms (Cunningham-Sabo 2003; French 2004; Naylor 2006; Perry
1997). For example, French and colleagues reported strategies to
improve school food service did not adversely impact on school
revenue, Perry reported that implementation of a program to lower
the fat and saturated fat content of school meals had no impact on
the nutritional quality of the school meals, and two trials reported
no changes in height (Cunningham-Sabo 2003; Perry 1997), weight
(Cunningham-Sabo 2003) or statural growth (Perry 1997).

Cost or cost-effectiveness of strategies

In the HEALTHY study, cost data revealed no significant differences
between groups in school revenue or expenses following the
provision of implementation support (Mobley 2012). Only one trial
conducted formal economic evaluation. Brown and colleagues
examined the cost-effectiveness of the CATCH program using
estimates from the CATCH El Paso Trial from a societal perspective.
The study reported CATCH to be cost-effective, with a cost-
effectiveness ratio of US$900 and net benefit of US$68125. No other
trial reported the cost or cost-effectiveness of the implementation
strategy however, the TACOS trial reported the revenue generated
by sales by the cafeteria targeted by the intervention.

D I S C U S S I O N

Summary of main results

The primary objective of the review was to examine the
effectiveness of strategies aiming to improve the implementation
of school-based policies, programs or practices that promote
healthy, or reduce unhealthy behaviours relating to child diet,
physical activity, obesity, tobacco or alcohol. The review identified
27 unique trials. There was considerable heterogeneity in
the implementation strategies examined, policies and practices
targeted for implementation, and implementation outcomes
assessed. No trials of strategies to implement policies or practices
to address alcohol use in schools were identified. Overall, the
findings of the impact of strategies on policy and practice
implementation were equivocal and the overall quality of evidence
(GRADE) was considered very low. For the 13 trials reporting
dichotomous implementation outcomes (the proportion of schools
or school staff implementing a targeted policy or practice compared
with a waiting list, usual practice or minimal support controls),
the unadjusted median absolute intervention improvement in
implementation across trials was 19% (range 8.5% to 66.6%).
Among seven trials reporting the percentage of intervention
practices or content that had been implemented, the unadjusted
median effect across trials, relative to the control was 14.3%
(range -8% to 43%). The impact of interventions on student health
behaviour or weight status were mixed. Three of the eight trials with
physical activity outcomes reported no significant improvements,
both trials reporting tobacco use reported significant reductions
in such measures in interventions schools while seven out of
nine trials reported no between-group differences on measures
of student overweight, obesity or adiposity at follow-up. Positive
improvements were generally reported among measures of child
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diet intake among trials reporting these outcomes and only two
trials reported on, but did not find, an adverse consequence. Three
trials assessed the impact of implementation strategies on the
attitudes of school staff and found mixed effects. Only one trial
conducted a formal cost-effectiveness assessment.

Consistent with a previous Cochrane review examining
implementation strategies in childcare services (Wolfenden 2016),
the review team encountered a number of similar methodological
issues which complicated synthesis and interpretation of the
findings of the review. Among the most significant was
the considerable heterogeneity of implementation strategies
examined. While a number of implementation strategies,
most notably educational materials, educational outreach and
educational meetings were commonly used, no two trials
examined the same combinations of implementation strategies.
Implementation strategies were oKen poorly described in included
studies. Classification of strategies using the EPOC taxonomy was
further complicated as the Taxonomy has been developed to
describe strategies to improve implementation or professional
practice of health services or practitioners, which were oKen not
relevant for the school setting, while other strategies employed
by trials did not meet and Taxonomy descriptors (EPOC 2015).
Variability in implementation measures, study, and population
characteristics was also evident and precluded pooled quantitative
analysis, but also represented a challenge to narrative synthesis.

Overall completeness and applicability of evidence

The identified trials demonstrate an immature evidence base
as many of the included studies were not primarily designed
to address the research questions posed in this review. The
research examining implementation strategies in the school setting
is dominated by studies conducted in the USA (18 of 27 trials).
The applicability of the review to other countries, particularly
low- and middle-income countries is therefore limited. Given the
importance of contextual factors in implementation outcomes
(Durlak 2008), more research in jurisdictions that have different
schooling systems to the USA is warranted. Furthermore, while
a range of implementation strategies were examined in studies
included in the review, there was a lack of studies testing individual
implementation strategies, or the same strategies in combination.
Not until intervention trials accrue will the impact of individual
strategies or multi-strategic approaches be able to be reliably
discerned.

Quality of the evidence

The overall quality of evidence was judged to be very low
across all implementation outcomes. The review included a
combination of randomised trials and non-randomised designs.
The collective quality of evidence was downgraded due to design,
precision and heterogeneity considerations. All 27 trials were
considered to be at high risk of performance bias, and all non-
randomised designs were judged to be at high risk of bias
due to selection bias from both random sequence generation
and allocation concealment. Most trials were small, recruiting
relatively small numbers of schools or school staff, limiting the
precision of estimated effects. Furthermore, heterogeneity of trial
designs, implementation strategies, populations and measures
made comparison complex.

Potential biases in the review process

A number of strategies were employed in the conduct of the
review to reduce the risk of bias. A comprehensive search was
undertaken, including screening of over 18,000 citations, and
included searches of trial registers, and handsearching of journals.
We also utilised published search filters to maximise the likely
capture of relevant studies. Nonetheless, as a developing field,
terminology in implementation science is still evolving which may
have increased the likelihood that relevant studies may have not
been captured in the search strategy (Mazza 2013). The search did
capture all relevant trials included in an earlier systematic review of
implementation strategies conducted by the Agency for Healthcare
Research and Quality (Rabin 2010), and only one additional
trial was identified following contacts with study authors and
experts in the field suggesting that omissions of large numbers of
relevant trials are unlikely. Nonetheless, as terminology in the field
develops, search terms may need to be expanded in future review
updates. The review also could not pool effects of interventions,
and instead utilised a simple description of the unadjusted median
and range of effects reported within and across studies. While
useful, unadjusted medians treat all trials the same, regardless, of
factors such as trial size, as so should be viewed as descriptive.
Formal meta-analytic techniques which apply appropriate trial
weights are required to provide robust quantitative estimates of
between group effects.

Agreements and disagreements with other studies or
reviews

The findings for this review concur with the limited number
of previous systematic reviews of controlled trials conducted to
assess the effectiveness of implementation strategies in schools
and other community settings. The findings are consistent with
an Agency for HealthCare Research and Quality systematic review,
which included uncontrolled pre-post trials examining the impact
of dissemination or implementation strategies targeting policies
or programs to address cancer risk behaviours (including diet
and physical activity) across community settings including 11
school studies (Rabin 2010). The review reported considerable
heterogeneity of included studies, and poor implementation
measurement and methodological quality, and effects that were
equivocal. Methodological issues, in particular those pertaining
to definitions of implementation constructs and measurement
have also been reported in a review of school-based studies
which have examined associations between implementation and
individual outcomes in physical activity trials (Naylor 2015). The
findings are also consistent with a previous Cochrane review of
implementation strategies in childcare services that identified 10
trials of implementation strategies targeting implementation of
healthy eating, physical activity or diet providing overall very
low quality evidence regarding effectiveness (Wolfenden 2016).
Among the four trials reporting a measure of the proportion of
childcare service or staff implementing a policy or practice, effect
sizes ranged from 0% to 9.5%, lower than the unadjusted median
effect for trials identified in this review (19%). The unadjusted
median effect size is also within the range of other interventions
used to change professional practice of clinicians. For example, in
clinical settings the median improvement in professional practice
following educational outreach visits is 23% (interquartile range
(IQR) 12% to 39%) relative to control, while educational meetings
and workshops have achieved median improvements of 10% (IQR
8% to 32%) (Lau 2015). Finally, similar to consolidated reviews in
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clinical settings, the review also found little evidence of assessment
or reporting of cost, cost-effectiveness or adverse effects included
in implementation studies (Lau 2015).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The review provides little clear guidance for policy makers or
practitioners responsible for implementing initiatives in school
settings to reduce the risk of chronic diseases. The findings suggest
that achieving improvements in the implementation of policies and
practices is possible, although the overall quality of evidence is
poor and the characteristics of effective implementation strategies
and the contexts in which they may operate remain unknown.
Furthermore, the effects of implementation strategies were, in
most cases moderate (10% to 20% absolute improvement) based
on definitions described by Grimshaw and colleagues (Grimshaw
2004). In many instances such improvements were not sufficient to
achieve reductions in student health risks particularly with regard
to weight status.

In the absence of clear guidance, maximising the likelihood of
the effects of implementation, efforts may be achieved through
thorough formative evaluation and consultation with schools
and school systems to identify barriers or enablers to policy or
program implementation, and the co-development of appropriate,
and contextually-relevant implementation support strategies. A
number of implementation frameworks are currently available
to assist in the identification of the factors that may impede
implementation and the selection of strategies to overcome them.
Among the most commonly used are the Theoretical Domains
Framework, and the Consolidated Framework for Implementation
in Research (CFIR) (Cane 2012; Damschroder 2009; French
2012). Given the modest improvements in policy and practice
implementation identified by strategies in this review, practitioners
should also pay careful attention to the health promotion policy or
practice that is the subject of implementation. The CFIR framework
suggests that interventions that are too complex, time consuming,
or expensive, or that require the skills or expertise that are
uncommon in schools may be less likely to be implemented and
sustained (Damschroder 2009). The selection of interventions that
focus are simple, do not require significant resourcing and can
be integrated into existing school procedures should, therefore,
be preferenced. Additionally, Milat's guide to implementing
health promotion programs at scale suggests that other factors
including organisational infrastructure and resources, planning,
and stakeholder engagement are important determinants of
successfully implementing population health interventions at scale
(Milat 2016). Such frameworks may provide good guidance until
empirical evidence testing such recommendations is available.

Finally, the review identified a need for the development and use of
robust measures for the assessment of implementation outcomes.
A number of the included trials included self-report measures of
school staff such as questionnaires, teacher completed log books
and telephone interviews, of which just two were reported to
have been validated. The reliability and validity of self-reported
measures of policy or practice implementation are questionable,
particularly for use in trials given the potential for socially desirable
responding (Greene 2008). While direct observation methods
represent a more objective measures, such assessments can be
subject to research reactivity, and are cost prohibitive. Relative to

direct observation, the use of video or audio recordings in situ may
reduce bias, but provide objective measures of implementation
at lower cost. Further, the use of routinely collected data from
licensing agencies or authorities could be considered for large
scale trials. In instances where the use of a single robust measure
is not feasible, measurement triangulation may provide a more
comprehensive assessment of the effects of an implementation
strategy.

Implications for research

Schools are one of the most valuable settings for population-level
interventions to improve child health. Despite this, there remains
a surprising lack of controlled trials examining the impact of the
strategies to implement initiatives to address chronic disease risks
in this setting. Previous bibliographic studies have suggested that
trials of implementation strategies represent just 3% of public
health research publications (Wolfenden 2016b), and the findings
of this review underscore the need for more trials in the field. For
example, Cochrane reviews have identified 134 randomised trials
of school-based smoking prevention interventions (Thomas 2013),
and 53 randomised trials of school-based programs to prevent
alcohol misuse (FoxcroK 2011). However, we did not identify any
trials of strategies to implement alcohol prevention policies and
practices in schools, and just four trials (Gingiss 2006; Mathur 2016;
McCormick 1995; Saraf 2015), three of which were randomised
trials, assessed strategies to implement school-based tobacco
policies or practices. The findings demonstrate an immature
evidence base, and a need to re-orient research investment to fund
not only trials of interventions to improve health behaviours, but
trials of strategies to get such interventions implemented in routine
school practice.

The lack of evidence regarding the effects of strategies to
improve implementation in schools is surprising, given that
most interventions in this setting would involve some form of
implementation strategy. A number of included studies targeted
multiple health behaviours however, did not assess the impact
of implementation strategies on policies and practices for each
health behaviour. For example, Simmons-Morton incorporated
interventions components to improve the school nutrition and
physical activity environment. However, strategies and outcomes,
for the implementation of nutrition policies and practices only
were reported (Simons-Morton 1988). For such trials, the impact
of efforts to implement policies and practices targeting other
health behaviours and their effects on student outcomes (e.g.
physical activity) represent a missed opportunity to learn from
implementation experiences. Anecdotally, a number of trials were
excluded as they described an implementation strategy, but only
included assessments of implementation in process evaluations
within the intervention group. The greater application of hybrid
research designs has been suggested as one means of improving
the availability of research evidence to guide implementation
efforts (Wolfenden 2016c). Hybrid designs simultaneously plan and
collect data on the impact of interventions on individual health
behaviours or clinical outcomes as well as the impact (or potential
impact) of strategies to enhance their implementation. The routine
collection of such information in future trials seeking to test the
effects of school-based interventions delivered by usual teaching
staff could efficiently build the evidence base (Wolfenden 2016c).
Furthermore, application of the recently released Standards for
Reporting Implementation Studies (StaRI) Statement may improve
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the availability and usability of implementation information in
future trials (Pinnock 2017). Another potential explanation for the
lack of trials was that policy implementation oKen occurs at large
scale, occurs at the discretion of policy makers and practitioners
and may not easily be examined using controlled trial designs. As
such many evaluations of policy implementation occur post policy
implementation only, or do not use comparison groups (Watts
2014).

While not unique to the field of implementation (Lau 2015), of
particular concern was the lack of consideration to the costs
of implementing health promoting policies or practices, or their
unintended adverse effects. Information regarding costs and
adverse effects are particularly salient for health decision makers
who must weigh the benefits of intervention with their harms
and costs to community (Wolfenden 2010; Wolfenden 2015).
Approaches to implementation are not immune to unintended

consequences. Surveys of teaching staff suggest a range of adverse
outcomes are possible. For example, policies restricting unhealthy
foods for sale from school kiosks or canteens have been suggested
to compromise food sale profits which are oKen re-invested in the
school for other student initiatives (Pettigrew 2012). Furthermore,
the introduction of new policies or practices in schools may
displace the implementation of other policies or practices of proven
benefit for students. Future research should incorporate logic
models to identify potential harms associated with implementing
health promotion programs in schools, and include measures to
prospectively measure both harms and implementation costs.
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Methods Trial name: School Nutrition Advances Kids (SNAK).

Study design: Non-randomised.

Intervention duration: The study involved two overlapping cohorts: 1 year 9 month per cohort, 2 years
9 months both cohorts:

Cohort 1: 2007-2009.

Cohort 2: 2008-2010.

Length of follow-up from baseline: Follow-up occurred in the next school year. Students in cohort 1
completed the baseline survey between November 2007 and March 2008 and the follow-up survey be-
tween October and December 2008. Cohort 2 students completed baseline surveys between November
2008 and February 2009 and the follow-up survey between October 2009 and January 2010.

Differences in baseline characteristics: There were no significant differences among intervention
groups with regard to school characteristics at baseline. There were some significant differences at
baseline with regard to student dietary intake (all subsequent analyses adjusted for baseline dietary
values). Table 2 reports difference at baseline in school characteristics. Some differences were appar-
ent in school location and kitchen type but no P values were reported.

Unit of allocation: School.

Unit of analysis: School.

Participants School type: Middle Schools (7th and 8th grades).

Region: Michigan, USA.

Demographic/socioeconomic characteristics: Low-income middle schools (the mean percentage of
students eligible for free/reduced-price meals for schools in the SNAK project was 68% (range, 50% to
98%), which was similar to all Michigan low-income middle schools in 2007 (72%; n = 514).

Inclusion/exclusion criteria:

Inclusion:

- Having 50% or more of the students eligible for free or reduced-price meals and having seventh and
eighth grades within the same building (for follow-up purposes).

- Having 50% or more of students eligible for free or reduced-price meals.

- Having seventh and eighth grades within the same building.

Number of schools allocated:

Schools: 75 (54 intervention, 21 control).
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Student: 1777 Seventh Graders (completed baseline).

65 (3 intervention groups, 1 control group stated, but result reported according to 2 groups: interven-
tion and control).

Numbers by trial group: The study contained one control and three intervention groups. The interven-
tion groups consisted of three different programs (or program combinations) 1) the Healthy Schools
Action Team (HSAT), 2) the HSAT plus the School Nutrition Advances Kids Team (SNAK) and 3) the HSAT
plus the Michigan State Board of Education (MSBE) nutrition policy. The sample sizes by trial group fol-
low:

n (controls baseline) = 21

n (controls follow-up) = 20 completed some aspect of the project.17 completed FFQ.

n (interventions baseline) = 54.

n (HSAT baseline) = 24.

n (HSAT + SNAK baseline) = 5.

n (HSAT + MSBE POLICY baseline) = 25.

n (interventions follow-up) = 45 completed some aspect of the project. 38 completed the FFQ.

n (HSAT follow-up) = 18 completing some aspect and 16 with FFQ.

n (HSAT + SNAK follow-up) = 5 completing some aspect and 4 with FFQ.

n (HSAT + MSBE POLICY follow-up) = 22 completing some aspect and 18 with FFQ.

Recruitment:

Schools: Were recruited through an application for small grant funding with award values ranging from
$2,000 to $4,600 with recruitment methods included direct mailings, e-mails, and phone calls to eligi-
ble schools, as well as a posting on the Michigan Team Nutrition website.

Students: Written parental consent and student assent were obtained.

Recruitment rate:

Schools: denominator unknown.

Student: 20.6%.

Interventions Number of experimental conditions: 4 (3 intervention, 1 control, but reported according to 2 groups:
intervention and control)

Policies, practices or programs targeted by the intervention:

The three policies, practices or programs implemented in this study were the HSAT program, the SNAK
program and the MSBE nutrition policy.

- Schools completed the (HSAT) concerning healthy eating and nutrition and developed an action plan
to improve school-nutrition practices.

- Seventh-grade student teams were formed (SNAK) wherein the students implemented nutrition edu-
cation and marketing.

- The MSBE is a nutrition policy recommending that schools offer and promote healthy foods and bev-
erages in all competitive venues.

Implementation strategies:

EPOC: Tailored interventions.
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- The HSAT consisted of a tailored intervention (online assessment and action planning process).

EPOC: Educational outreach visits.

- Provision of a facilitator (1 time to complete HSAT action plan).

- SNAK intervention group also received: facilitator/student meetings to assess student nutrition envi-
ronment and policies.

EPOC: External funding.

- Incentives ($1,000 to implement nutrition education or implement aspects of their action plan).

- SNAK intervention group also received: incentives: $1000 for students to implement student nutrition
action plan Standardised

- Curriculum developed for facilitator/student meetings.

- MSBE nutrition policy intervention schools were also received: $1500 to compensate for any loss to
food service revenue.

EPOC: Local consensus processes.

- Coordinated School Health Team.

MSBE nutrition policy intervention schools were also asked to:

EPOC: Clinical practice guidelines.

- Implementation of policy (2003 MSBE Healthy Food and Beverage Policy) in cafeteria à la carte lines
(during 2nd year).

EPOC: Educational materials.

- Guidance documents and assistance were provided to schools, food service staff.

Theoretical underpinning: Not reported.

Description of control: Control group schools participated only in data collection during the study pe-
riod and were offered the HSAT intervention after the last data collection point.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Mean Nutrition Policy Change Score (Range: 0-6)

- Mean Nutrition Education and/or Practice Change Score (Range: 0-14)

Data collection method: Survey: The Middle-School School Environment and Policy Survey (SEPS)
was completed either online or by paper (took approx. 30 minutes to complete). There were 2 versions
of the survey: one for administrators/principals and one for food service directors/kitchen managers.

Validity of measures used: Not reported/self-report methods. The authors comment that the tool was
trialled to establish face and content validity however, the tool was not subjective to rigorous validity
testing.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Student-level dietary intake.

Data collection method: The Block Kids Food Frequency Questionnaire 2004 (ages 8-17 years) at base-
line and follow-up.
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Validity of measures used: Not reported.

Notes Research funding: Supported by funding from the Robert Wood Johnson Foundation’s Healthy Eating
Research Program, the Michigan Department of Community Health, and the USDA Supplemental Nutri-
tion Assistance Program–Nutrition Education, supported by the Michigan Department of Human Ser-
vices under contract numbers ADMIN-07-99010, ADMIN-08-99010, and ADMIN 09-99010.

Conflicts of interest: Authors report no competing financial interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised. The schools were allocated based on preference and were
not randomly assigned to group resulting in high risk of selection bias.

Allocation concealment
(selection bias)

High risk Non-randomised trial and no indication that allocation was concealed result-
ing in high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All.

No blinding or incomplete blinding, and the outcome is likely to be influenced
by lack of blinding.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Number of school-initiated nutrition policy and practice
changes.

No blinding of outcome assessment, and the outcome measurement is likely
to be influenced by lack of blinding; self-report considered high risk.

Outcome group: Mean nutrition policy change/nutrition education or practice
change (SEP).

No blinding of outcome assessment, and the outcome measurement is likely
to be influenced by lack of blinding; self-report considered high risk.

Outcome group: Cafeteria à la carte and vending offerings.

Self-reported data from food service directors/other food service personnel
and school administrators/principals.

No blinding of outcome assessment, and the outcome measurement is likely
to be influenced by lack of blinding; self-report considered high risk.

Outcome group: Process data.

Unclear if personnel conducting analysis of various process data sources blind-
ed.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: Practice and Policy.

Missing outcome data balanced in numbers across intervention groups, with
similar reasons for missing data across groups.

Outcome group: Changes in à la carte/vending during lunch.

18% missing/unreliable data overall, however relatively balanced across
groups.

Outcome group: Number of school-initiated nutrition practice changes; and

Number of school-initiated nutrition policy changes.
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5% missing data overall (n = 3), relatively balanced across groups but 2 schools
missing from HSAT-only group.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding Unclear risk There is insufficient information to determine the risk of potential con-
founders.

Alaimo 2015  (Continued)

 
 

Methods Trial name: Pathways.

Study design: Randomised controlled trial (not a cluster design).
Intervention duration: 3 years.
Length of follow-up from baseline:

Food service component: 22 months.

Health Behaviour and Anthropometric outcomes: 3 years (Spring 1997 – Spring 2000).

Differences in baseline characteristics: Not reported.
Unit of allocation: School.
Unit of analysis: School.

Participants School type: Primary schools.
Region: Arizona, New Mexico and South Dakota, USA.

Demographic/socioeconomic characteristics: Not reported.

Inclusion/exclusion criteria:

Inclusion:

- A projected 3rd grader enrolment of >15 children.

- > 90% of 3rd grade children of American Indian ethnicity.

- Retention from 3rd to 5th grade over the past 3 years of >70%.

- School meals prepared and administered on-site.

- Availability of minimum facilities to deliver a physical activity program at the school.

- Approval of the study by school, community, and tribal authorities.

Exclusion criteria:

- Schools that were considering closing or merging in the next 3 years.

Number of schools allocated:

- 41 schools (Lunch program) - 21 Intervention, 20 control.

- 39 schools (Breakfast program) - 19 intervention, 20 control.

Numbers by trial group:

n (controls baseline) = 20/20.

n (controls follow-up) = 20/20.
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n (interventions baseline) = 19/21.

n (interventions follow-up) = 19/19.

Recruitment: 
Schools: A cohort of over 1700 students in 41 schools was followed from the third through the fiKh
grade

Students: Not reported.
Recruitment rate: Not reported.

Interventions Number of experimental conditions: 2 (1 Intervention, 1 Control).

Policies, practices or programs targeted by the intervention:

The practices targeted by the implementation intervention strategies were:

- To lower the fat in school breakfast and lunch: to reduce the fat contribution in meals to 30% or less of
calories over five consecutive days.

Implementation strategies:

EPOC: Clinical practice guidelines:

- The food service intervention included the development of nutrient guidelines operationalised as
behavioural guidelines. These behavioural guidelines included specific steps and skill-building tech-
niques for lowering the fat content of menu items.

EPOC: Educational outreach visits:

- To support the behavioural guidelines, training sessions were conducted twice each school year with
all food service staff. These training sessions were reinforced by at least five kitchen visits in the first
year and eight or more visits to each school in the second and third years.

EPOC: Educational materials:

- Materials and activities for the training sessions and kitchen visits were developed to reinforce the be-
havioural guidelines, and included posters, a videotape, food demonstrations, taste-testing lower-fat
food items, and food quantity estimation activities.

EPOC: Educational meetings:

- The food service working group, made up of nutrition research staff, some of whom were from the
tribal communities involved in the study, met annually and held monthly conference calls to establish
and carry out the intervention.
Theoretical underpinning: Social Learning Theory and Principles of American Indian culture and
practices.
Description of control: Not reported, but assume usual practice.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- % calories total fat breakfast (%)

- % energy from total fat Lunch (%)

Data collection method: Data collection included information on all school breakfast and lunch meal
items. Data on all foods offered were recorded on data forms completed by the school food service
manager. Data included menus, recipes, vendor products with labels, and nutrient information on all
prepared, processed, and packaged foods. All schools had a Pathways notebook with forms to be com-
pleted for each meal per day. On the form each food item was listed with a complete description of the
food (e.g. raw carrots, canned whole kernel corn, etc.), the serving size, and the number of students
served the food. Separate forms were completed for breakfast and lunch. The lead Pathways nutrition-
ist at each of the four sites had overall responsibility for the data collection at their site. School break-
fast menus and recipes were entered into the NUTRITION DATA SYSTEM. The nutrient composition was
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computed by taking the weighted nutrient average of all food items offered and served within each
meal component category (milk, breads, fruits, vegetables, entrees, desserts (if served), and condi-
ments) and summing the nutrient averages for all meal components to generate a nutrient total for a
single school breakfast and for a single school lunch. Five-day school breakfast averages were then cal-
culated as well as five-day school lunch averages.

Validity of measures used: Not reported/self-report methods. While the authors report that the data
collector and cook/manager reviewed all data forms together for accuracy and completeness and that
an individual with an advanced degree in nutrition or related area and/or a registered dietitian cross-
checked all forms for completeness and clarity, it is not explicitly reported that the tool/measurement
methods have been validated or that a validated nutrition collection tool was used.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Adverse effects of the intervention on growth.

Data collection method: Weight and height were measured annually.

Validity of measures used: Not reported.

Outcome relating to child diet, physical activity or weight status: Anthropometric data and dietary
intake of total energy intake, percentage energy from fat.

Data collection method:

Anthropometric data: Height, weight, BMI and percentage body fat:

- Weight was measured with the use of self-calibrating precision digital scales (Seca 770; Vogel and
Halke GmbH, Hamburg, Germany)

- Height was measured with a fixed Shorr measuring board (Shorr Productions, Olney, MD).

- Two measurements were obtained and the average was recorded.

- Percentage body fat: estimated from bioelectrical impedance and anthropometry with the use of an
equation developed and validated specifically for this study. Bioelectrical impedance was measured in
duplicate with a single-frequency tetrapolar plethysmograph (Valhalla Scientific, Valhalla, NY).

Dietary Intake: 24 dietary recall and direct observation

Validity of measures used:

Anthropometric data: Percentage body fat equation was validated specifically for this study.

Dietary Intake: Not reported.

Notes Other intervention components included:

1. Classroom curriculum: Two 45-minute lessons were delivered by teachers each week for 12 weeks
during the 3rd and 4th grades. This component was decreased to 8 weeks during 5th grade to allow for
the follow-up measurements during the final 2 months of the school year.

2. Physical activity was also a component of the intervention however, it is not reported on as Path-
ways research staff delivered some of this component to the school students. Consequently, this trial is
reported as nutrition only trial.

3. Family involvement: Consisted of 1) family action packs, which were take-home materials related to
the Pathways intervention, including snack packs with samples of low-fat foods and tips for preparing
healthful snacks at home; and 2) family events at schools, which included cooking demonstrations and
activities for healthier lifestyle, with the direct involvement of children.

Research funding: Supported by funding grants HL-50867, HL-50869, HL50905, HL50885, and HL-50907
from the National Heart, Lung, and Blood Institute.
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The random sequence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All/menu and recipes (nutrient and food groups) and school
menu data collection.

Given the nature of the intervention, participants and study personnel are like-
ly to have been aware of study allocation and therefore high risk of perfor-
mance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: All/menu and recipe (nutrient and food groups) and school
menu data collection.

No blinding of outcome assessment, and the outcome measurement is likely
to be influenced by lack of blinding; self-report considered high risk.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: Low risk of attrition bias given that 39 of 41 schools that in-
cluded breakfast were included in analysis.

Selective reporting (re-
porting bias)

Low risk Design paper available and outcomes reported are consistent. http://ajcn.nu-
trition.org/content/69/4/760S.full.pdf+html

Cunningham-Sabo 2003  (Continued)

 
 

Methods Trial name: HealthKick.

Study design: Randomised controlled trial for implementation outcome.

Intervention duration: 3 years.
Length of follow-up from baseline: 3 years.

Differences in baseline characteristics: Not reported.
Unit of allocation: Schools.
Unit of analysis: Schools.

Participants School type: Elementary.

Region: Cape Town, South Africa.

Demographic/socioeconomic characteristics: Historically disadvantaged, low-income communi-
ties from an urban area close to the city of Cape Town and from two rural areas outside of Cape Town,
South Africa.

Inclusion/exclusion criteria:

Inclusion:

- Whether the principal expressed the need for a health promotion program to be implemented in the
school.
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- The presence of a shop or vendor selling food items at the school.

- Unhealthy diet and lack of physical activity among learners and teachers selected as a top health pri-
ority by the school principal.

- The view of the education district level managers of the potential of schools to effect changes, sub-
jectively taking into account functionality (i.e. functional school-based support team; school manage-
ment team), ethos (co-operation, will, inclination) and viability of school (e.g. results/performance of
schools).

- Distance from the research office (not more than 105 minutes drive).

Exclusion:

- School size (schools with less than 50 grade 4 learners were excluded).

Number of schools allocated: 16.

Numbers by trial group:

n (controls baseline) = 8.

n (controls follow-up) = 8.

n (interventions baseline) = 8.

n (interventions follow-up) = 8.

Recruitment:

Schools: The HealthKick study comprised sixteen eligible schools selected from the representative
sample of 100 primary schools surveyed in two conveniently selected educations districts (one urban
and one rural) in the Western Cape Province of South Africa during the formative phase of the study.

Students: Not reported.

Recruitment rate: Not clear.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: The HealthKick Program which was an
adaptation of the National School Health Policy and Implementation Guidelines (since replaced by the
Integrated School Health Policy [ISHP]). The specific objectives were to:

- Promote healthy eating habits.

- To develop an environment within the school and community that promotes and facilitates these ob-
jectives through an action planning process (APP).

Implementation strategies:

EPOC: Local opinion leaders:

- To facilitate and drive the formal implementation of the APP, a champion (teacher) was identified at
each school and they were encouraged to liaise with the project team whenever they required assis-
tance.

EPOC:Educational materials:

- An “educator’s manual” which contained an APP guide, a booklet for each action area containing
guidelines for prioritising action as well as strategies to address identified priorities; the South African
food-based dietary guidelines; a poster listing the behaviour outcomes desired for the children; a
poster for listing planned actions; and in 2011 a healthy lifestyle guide for teachers was included.

- A resource box with printed materials relating to a healthy lifestyle and its role in the school curricu-
lum.
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- A curriculum support manual integrating the HK goals with the existing Life Orientation curriculum,
developed by an expert in a format familiar to educators.

EPOC:Educational outreach visits:

- Optional intervention support was offered to the intervention schools in all four action areas during
the three years of the intervention. The support took the form of structured activities by the research
team to broaden the staff’s knowledge and skills around actions to support a healthy lifestyle. Further-
more, the research team kept in regular contact with the schools who were encouraged to call for assis-
tance/support from the research team at any time.

EPOC:Education meetings:

- Implementation and nutrition training workshop.

Theoretical underpinning: Social Ecological model.

Description of control: Principals at schools in the control arm received a booklet with “tips” for
healthy schools and a guide to resources that could be accessed to assist in creating a healthier school
environment. No further engagement took place between the research team and these schools except
for the annual learner and environmental survey.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- School with shops selling fruit salad

- Vegetable gardens at schools

- Schools having nutrition-related policies

Data collection method:

- Data from the situational analysis were used as baseline information and an adapted version of the
principal questionnaire and observational schedule used during the formative assessment which was
completed annually at all 16 schools.

- Principals and school staff involved with the school nutrition program, tuck shops and vegetable gar-
dens were interviewed using semi-structured questionnaires. The interviews were conducted by mem-
bers of the research team. As above and project officers acted as both implementers and outcome as-
sessors.

Interviews were recorded and transcribed, and the data managed with ATLAS.ti Qualitative Data Analy-
sis. Initial data analysis involved coding the focus group data as group interviews (i.e. similar responses
coded only once per group).

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Student level dietary intake.

Data collection method: 24-hour recall.

Validity of measures used: Not reported.

Notes Notes: Physical activity was also a goal of the HealthKick Program however, an implementation out-
come was unavailable. Consequently, this trial is reported as a nutrition trial, with corresponding im-
plementation strategies, and behavioural outcomes extracted.

Research funding: Supported by funding from the World Diabetes Foundation.
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Authors report no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk The random sequence was generated by drawing the names of schools typed
on folded white paper of exactly the same shape and size from a container.

Allocation concealment
(selection bias)

Unclear risk Although the authors' state that the allocation sequence was decided on by
the project coordinator before the selection took place, there is no description
of whether or not this was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: There is no mention that participants and personnel were
blinded. Team members served as both implementers and researchers due to
limited resources and therefore a high risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Self-reported records were kept of all activities/events
planned by the schools and the numbers that were carried out. Observation
was not undertaken by an independent observer blind to group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: No schools dropped out over the three years.

Selective reporting (re-
porting bias)

Low risk There were no unreported process evaluation outcomes according to those
planned in the published protocol.

De Villiers 2015  (Continued)

 
 

Methods Trial name: The trial was a brief intervention conducted as part of the Central Texas CATCH. The larg-
er scope of the Central Texas CATCH program (reported by Hoelscher and colleagues 2001 and Springer
and colleagues 2012) was excluded as the program did not report implementation outcomes appropri-
ate for this review.

Study design: Cluster-randomised controlled trial.

Intervention duration: 2009 to 2012.

Length of follow-up from baseline: Assessment occurred at 2 measurement periods, once in March
and April of 2011, and again in March and April of 2012, during the second and third years of CATCH im-
plementation, respectively.

Differences in baseline characteristics: Schools were matched on size and composition of student
ethnicity and economic disadvantage. Baseline demographic characteristics were reported to be simi-
lar between groups.

Unit of allocation: Schools.

Unit of analysis: School teachers.

Participants School type: Middle School (grades 6 – 8)

Region: Central Texas

Demographic/socioeconomic characteristics:

Delk 2014 
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Multi-ethnic sample.

Inclusion criteria:

- Grades (6- 8)

Number of services allocated: 30.

Numbers by trial group: Thirty central Texas middle schools were assigned to 1 of 3 conditions: train-
ing-only (Basic), training plus facilitator support (Basic Plus), and training/facilitator support and a so-
cial marketing campaign (Basic Plus SM). There was 10 schools in each condition.

Recruitment:

Schools: Middle schools were selected to participate in the evaluation of the CATCH Middle School pro-
gram.

Recruitment rate:

Schools: 30/32 = 94%.

Interventions Number of experimental conditions: 3 (3 intervention groups).

Policies, practices or programs targeted by the intervention:

To promote the adoption of activity breaks (Abs) by classroom teachers.

Implementation strategies:

Training-only (Basic) received:

EPOC: Local consensus process and clinical practice guidelines:

- A CATCH Middle School Abs guide was developed wherein PE and classroom teachers assisted in de-
veloping the guide by reviewing ABs from a variety of sources for ease of use and potential to generate
PA and reinforce academic content. The guide included 55 Abs. Each school received 10 hard copies of
the ABs and an electronic version to upload on the school’s shared drive so that all teachers could ac-
cess them.

EPOC: Local consensus process and educational meetings:

- A CATCH Team was developed at each school. The CATCH Team comprised faculty and staff members,
parents, and community members, with one member designated the CATCH Champion. The team was
charged with overseeing the implementation of the CATCH Program at their school, which included en-
couraging teachers to conduct ABs. CATCH program training's took place to promote the adoption of
ABs by classroom teachers. Schools were required to send representatives from their CATCH Team to 8
CATCH training's conducted at regular intervals from September 2009 to January 2012. At these train-
ing's, CATCH Team members were introduced to the concept of ABs and were provided with research
that supports the use of ABs to enhance academic performance.

Basic Plus

In addition to the aforementioned EPOC strategies this groups also received:

EPOC: Educational outreach visits and tailored interventions:

- A CATCH facilitator was assigned and conducted monthly visits at these schools. During these visits
they helped CATCH Teams devise strategies to promote ABs on their campus. These strategies included
faculty meeting presentations explaining the benefits of ABs and regular teacher-led demonstrations of
ABs to faculty; placement of ABs on the school’s shared drive so teachers could access them easily; pe-
riodic e-mail reminders to teachers; and scheduling of a school-wide time to conduct ABs.

Basic Plus SM

In addition to all the aforementioned implementation strategies, this group also received:

Delk 2014  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
59



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

EPOC: Other:

- Social marketing campaigns to promote PA.

Theoretical underpinning: Not reported.

Description of control: There was no control group. All groups received varying amounts of implemen-
tation support (strategies).

Outcomes Outcome relating to the implementation of school policies, practices or programs:

Teacher reported frequency of AB implementation including:

- Have you conducted at least one AB this year?

- Percentage of teachers that conducted activity breaks weekly (%, N)

- Last week, did you conduct an activity break on at least 1 day? (%, N)

Data collection method: Survey. The survey is a 15-item, self-administered questionnaire that in-
cludes items on teacher implementation of ABs, encouragement of specific health behaviours, and oth-
er process evaluation measures for the CATCH program.

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Teacher self-efficacy to implement ABs

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Not reported.

Notes Research funding: This study was funded by the Michael & Susan Dell Foundation.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were matched on size and composition of student ethnicity and eco-
nomic disadvantage and then randomly assigned to one of the 3 study condi-
tions – no other information.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Little information. Unclear if blinding of key study participants and personnel
attempted, but likely that the blinding could have been broken, and the out-
come is likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Blinding of outcome assessment unclear, but likely that the blinding could
have been broken, or the outcome measurement is likely to be influenced by
lack of blinding. The CATCH Teacher Survey was created to assess the imple-
mentation of the CATCH program, including ABs, by classroom teachers. The
survey is a 15-item, self-administered questionnaire that includes items on
teacher implementation of ABs, encouragement of specific health behaviours,
and other process evaluation measures for the CATCH program.

Incomplete outcome data
(attrition bias) 

High risk Response rates varied among the conditions (Basic = 56.2%, Basic Plus =
69.7%, and Basic Plus SM = 83.2%, in measurement period 1 and Basic =
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All outcomes 59.1%, Basic Plus = 48.9%, and Basic Plus SM = 75.4% in measurement peri-
od 2). All surveys from one Basic condition school, 15 surveys in total, were ex-
cluded from analysis at both measurement periods due to a low response rate
(9%, N = 6) at measurement period 1. Additionally, 54 surveys from measure-
ment period 1 and 58 surveys from measurement period 2 were excluded from
analysis because the teacher only taught PE and/or athletics.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Recruitment to cluster Unclear risk Insufficient information provided.

Baseline imbalance Low risk The demographic characteristics of students and schools across the 3 condi-
tions were similar at baseline.

Loss of cluster High risk All surveys from one Basic condition school, 15 surveys in total, were excluded
from analysis at both measurement periods due to a low response rate (9%, N
= 6) at measurement period 1.

Incorrect analysis High risk No account of clustering. Significant differences across conditions within each
measurement period, and by conditions across measurement periods, were
assessed by Chi2 for categorical outcomes and by analysis of variance (ANOVA)
with a Scheffe post hoc test for continuous outcomes.

Contamination Low risk Contamination: Schools were randomised to study condition.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Delk 2014  (Continued)

 
 

Methods Trial name: Trying Alternative Cafeteria Options in Schools (TACOS).

Study design: Cluster-randomised controlled trial.

Intervention duration: 2 years.

Length of follow-up from baseline: 2 years.

Differences in baseline characteristics: Similar.

Unit of allocation: Schools.

Unit of analysis: Schools and students.

Participants School type: Schools (secondary).

Region: St Paul metropolitan, Minneapolis, USA.

Demographic/socioeconomic characteristics: Schools were predominantly urban. On average, 14%
of students were non-white (range 3% to 77%), and 9% were eligible for free lunch (range 1% to 57%).
Two schools’ food services were run by food service management companies, 18 schools’ services were
run by the school district food services, 19 schools prepared meals on-site, and 20 schools participated
in the National School Lunch Program.

Inclusion criteria:

- The presence of an à la carte area in the school cafeteria operated by the school food service.
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- A food service director and principal willing to take part in the study for 2 school years.

- A willingness to be randomly assigned to intervention or control group.

- Computerised à la carte sales data.

- A willingness to share these data with researchers, allow a mail-based administration of student eval-
uation surveys, and allow student groups to collaborate with research staff on the development and
implementation of school-wide promotional activities involving foods offered in the à la carte area.

Number of schools allocated: 20.

Numbers by trial group:

n (controls baseline) = 10.

n (controls follow-up) = 10.

n (interventions baseline) = 10.

n (interventions follow-up) = 10.

Recruitment: Not reported.

Recruitment rate: 80%.

Of the 25 eligible secondary schools invited to participate, 5 declined, primarily because of the respec-
tive food service directors’ concern about the additional food service staff burden related to compli-
ance with research protocols. To avoid contamination caused by schools sharing the same food service
director, only 1 school per district was included in the study. For student survey mean response rates
for the 3 surveys were 75%, 75%, and 77%, respectively, and did not differ significantly between inter-
vention and control schools.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: Intervention consisted of increas-
ing the availability of lower-fat foods in cafeteria à la carte areas and implementing school-wide, stu-
dent-based promotions of these lower-fat foods. The goal was to increase lower-fat à la carte food
availability by 30% relative to baseline. The ultimate goal was to have 50% of products be lower fat.

Implementation strategies:

EPOC: Local consensus processes:

- Quarterly meetings between research and food service staff were held to review progress toward
goals.

EPOC: Tailored intervention:

- Development of tailored lists of higher- and lower-fat foods for schools.

EPOC: Education meetings:

- TACOS staff worked with the student groups and their faculty advisors to train the students for specific
promotional activities and to act as liaisons between students and the food service staff.

EPOC: Pay for performance:

- Student groups were offered financial incentives for completing each promotion (from $100 to $300,
depending on the complexity of the promotion).

Theoretical underpinning: Not reported.

Description of control: No intervention control.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

French 2004  (Continued)
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- Students seen any posters in school about cafeteria food choices?

- Students heard any messages over public address system, in school?

- Students heard about any contests or events at school about cafeteria food choices?

- Students took part in any taste tests, food samplings, or contests in the school cafeteria?

- Percentage low-fat à la carte foods

Data collection method: To monitor the extent to which intervention schools implemented their low-
er-fat à la carte food availability goals, trained research staff visited each intervention school every 3
weeks to record all foods offered at lunchtime in the à la carte areas. In addition, complete à la carte in-
ventories in intervention and control schools were conducted by trained research staff at baseline and
after the second intervention year. Student exposure to the TACOS intervention activities was assessed
with a series of 4 questions on a mailed student survey.

Validity of measures: Not reported. Both self-reports and objective measures were used.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: School food service revenue was reported.

Data collection method: Data on school food service revenues were collected at the end of each
school semester from a same point-of sales software program including revenues from student re-
imbursable lunches, student à la carte foods, total à la carte foods, and total school food service rev-
enues.

Validity of measures: Not reported.

Outcome relating to child diet, physical activity or weight status: Nutritional food choices two out-
come measures assessing nutrition intake: 1) The percentage of lower-fat à la carte foods sold and 2)
students’ self-reported food choices.

Data collection method: 1) Students’ self-reported food choices: Student food choices were measured
via a mailed survey to a random sample of 75 students per school, according to the Dillman method,
during the Fall of 2000, the Spring of 2001, and the Spring of 2002. Surveys comprised 48 questions re-
lated to students’ food choices. 2) Sales data were collected on a weekly basis in electronic format from
school food service staff in each of the 20 schools

Validity of measures used: Sales data: objective.

Notes Research funding: Supported by the National Institutes of Health (grant R18 HL61305).

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were randomly allocated to experimental group. The random se-
quence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: Student data and observations: No mention that students or
TACOS staff were blinded.
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Student data and observations: No mention that students or
TACOS staff were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: All 20 secondary schools participated.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Recruitment to cluster Low risk Schools were randomised to condition and those within each school partici-
pated.

Baseline imbalance Low risk Schools were randomised to condition.

Loss of cluster Low risk There were no losses of clusters.

Incorrect analysis Unclear risk Graphs of data by school showed that the first 3 weeks and last 3 weeks of
each 40-week academic year demonstrated excessive variation attributable to
start-up and termination process. Therefore, data from these weeks were ex-
cluded from the analysis. Unclear how the full analysis was performed.

Contamination Low risk To avoid contamination caused by schools sharing the same food service di-
rector, only one school per district was included in the study.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

French 2004  (Continued)

 
 

Methods Trial name: Texas Tobacco Prevention Initiative.

Study design: Non-randomised control (comparison group).

Intervention duration: 2 years.
Length of follow-up from baseline: 2 years (baseline in 2000 and 2 years later).
Differences in baseline characteristics: No significant differences between schools.
Unit of allocation: Schools.
Unit of analysis: Schools.

Participants School type: Schools (middle and high).

Region: East Texas, USA.

Demographic/socioeconomic characteristics: Not reported.

Inclusion/exclusion criteria: Not reported.

Number of schools allocated: 134.

Numbers by trial group:

n (controls baseline) = Not reported.

n (controls follow-up) = Not reported.

n (interventions baseline) = Not reported.

Gingiss 2006 
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n (interventions follow-up) = Not reported.

Recruitment:

School: The baseline sample of schools was randomly selected by Texas Department of State Health
Services (TDSHS) in school year (SY) SY2000from schools serving students in grades 6 through 12 in the
East Texas study area. A representative sample of schools was selected. Participating schools were lo-
cated in 69 districts in a 7-county study area. The original SY2000 sample of 171 schools was drawn with
probability proportional to study-area size and school condition (intervention or comparison). Among
these schools, 134 participated in the baseline study. This sample was retained and used in this SY2002
follow-up.

Student: Not reported

Recruitment rate: 134/171 = 78.4%

Interventions Number of experimental conditions: 2 (1 intervention, 1 control)

Policies, practices or programs targeted by the intervention:

1) Conduct tobacco-use prevention education (TUPE) with the designated curriculums of Project To-
wards No Tobacco (TNT) at the middle school level and Not On Tobacco (NOT) at the high school level.

2) Conduct at least 1 tobacco prevention event.

3) Provide education and training for parents and staff regarding local policies and ordinances as well
as state tobacco laws.

4) establish STARS, PALS, or Teens Against Tobacco Use (TATU) groups or other peer mentor programs
at the high school level.
Implementation strategies:

EPOC: Local consensus processes: Contractual agreements were issued to intervention schools to:

- Participate in training organised by their Education Service Centres (ESC) on tobacco issues and cur-
ricula.

- Conduct TUPE with the designated curriculums of Project TNT at the middle school level and NOT at
the high school level.

EPOC: Educational outreach visits:

- The Texas Tobacco Prevention Initiative placed a Tobacco Specialist at each of four regional ESC serv-
ing the East Texas study area. Their responsibilities included coordination, distribution and manage-
ment of funding, training, and technical assistance for intervention schools in respective service areas.

EPOC: Educational meetings:

- Training to encourage planning and implementing the above activities based on the Guidelines for
school health programs to prevent tobacco use and addiction.

EPOC: External funding:

- Each school received an allocation of approximately $2000 per year to be used for materials, supplies
and small equipment, in-service release time, training, and travel to tobacco-related meetings.

Theoretical underpinning: Not reported.
Description of control: Not reported, but assume usual practice.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Enforcement of school policy on tobacco use

- Instruction on tobacco prevention education
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- Assessment of prevention programs

- Student cessation support

- Teacher training for tobacco prevention education

- Establish or change school policy on tobacco use

- Faculty and staff cessation support

- Family involvement in student tobacco programs

- Parental involvement in policy

- Greater than 10 lessons

Data collection method: Self-report surveys were mailed to the schools for both principals and health
coordinators.

Validity of measures: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: At follow-up, intervention schools were
more likely than comparison schools to be extremely/moderately active in teacher training, using rec-
ommended curricula, offering more tobacco-related lessons, and using more recommended teaching
methods. More interest in staff development was reported at intervention schools.

Data collection method: Self-report surveys were mailed to the schools for both principals and health
coordinators.

Validity of measures: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Not reported.

Notes Research funding: Supported by funding from Texas Department of State Health Services.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised control (comparison group). It appears that schools were not
randomly assigned to the intervention or the comparison group and therefore
high risk of selection bias.

Allocation concealment
(selection bias)

High risk Non-randomised trial and there is no indication that allocation was concealed
and therefore at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: There is no mention that participants or personnel were
blinded to experimental group and therefore at high risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: There is no blinding of principals or health coordinators de-
scribed and the outcomes are likely to be influenced by the use of self-report-
ed questionnaires.

Incomplete outcome data
(attrition bias) 

High risk Outcome group: High attrition as 25 (19%) schools were lost for the principal
survey and 50 (37%) schools for the health coordinator survey.
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All outcomes

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding High risk There is no mention of measurement of potential confounders, or any attempt
to adjust for confounders.

Gingiss 2006  (Continued)

 
 

Methods Trial name: El Paso Coordinated Approach to Child Health (El Paso CATCH).

Study design: Non-randomised.

Intervention duration: 1997 - 2000.

Length of follow-up from baseline: 3 years.

Differences in baseline characteristics: Not reported.

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Elementary schools.

Region: Participants were 24 elementary schools from five school districts in West Texas and Eastern
New Mexico.

Demographic/socioeconomic characteristics: El Paso, Texas, a region dominated by the Mexican cul-
ture and low-income families.

Inclusion/exclusion criteria: Not reported.

Number of schools allocated: 24 (20 intervention, 4 control).

Four schools served as controls, with the remaining 20 schools enrolled in the El Paso CATCH pro-
gram. Most of the schools had baseline physical activity measures (n = 16) and 12 had baseline school
meal assessments. Physical activity behaviour during PE classes was assessed in third, fourth, and fiKh
grades for 16 intervention schools and in third grade only for 4 intervention and the 4 control schools.
Grades three, four, and five are reflected in school meal assessments for all schools. All but two schools
(1 control and 1 intervention school) had PE with certified PE instructors. In these two schools, class-
room teachers conducted PE for third grade only.

Numbers by trial group:

n (controls baseline) = 4.

n (controls follow-up) = 4.

n (interventions baseline) = 20.

n (interventions follow-up) = 20.

Recruitment: Not reported.

Recruitment rate: Not reported.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

Heath 2002 
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CATCH intervention was delivered at school level to:

Food service:

- To reduce the total fat content of food served to 30%.

- To reduce the total sodium content to 600 mg - 1000 mg per serving.

Implementation strategies:

EPOC: Educational meetings:

- Staff received training sessions to deliver CATCH.

EPOC: Educational outreach visits:

- Staff received ongoing support visits to implement EATSMART/CATCH PE.

EPOC: Educational materials:

- Educational materials were provided to staff/schools. Smart choices manual was provided to all
schools.

Theoretical underpinning: Social Learning Theory and Organisational Change.

Description of control: Not reported but assume usual practice.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- % fat in breakfast

- Sodium (mg) in breakfast

- % fat in lunch

- Sodium (mg) in lunch

Data collection method: For both control and CATCH schools, school breakfast and lunch menus and
their recipes were collected for 5 consecutive days during each semester in every year of the study.
Recipes for these menus were obtained by interviewing cooks and kitchen managers in school cafete-
rias and by reviewing the cafeteria production sheets for each meal. Foods from the menus, production
sheets, and recipes were entered into a nutritional database that is especially useful for ethnic foods
(ESHA Research Inc, Salem, Ore). Once the nutrient content of the meals was analysed, averages of
breakfast and lunch values across the 5 days of data collection were obtained.

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: BMI, waist-to-hip ratio and
weight.

Data collection method: Anthropometry was conducted in the late Fall or early Spring semester (No-
vember, December, January, or February) of each year of the project. At least 3 people were trained to
collect these measurements.

Validity of measures used: Anthropometry is valid. Each person’s measurements were compared with
an experienced technician’s values (the trainer), and reliability was established at a minimum of r =
0.90 for all measures before data collection.
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Notes Note: This trial also contained a PA component as part of their policy, practice or programs implement-
ed however, the trial was downgraded to a nutrition trial only as it did not report implementation out-
comes for PA or in some instances, the direction and magnitude of effect was not known.

Research funding: Supported by funding from the Patient Care and Outcomes Research Award pro-
gram from the American Heart Association (9970182N) and the Paso del Norte Health Foundation, El
Paso, Texas.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised. Four schools that were beginning the CATCH program in
1999 were randomly selected and then four control schools that were not
in the CATCH program were selected by matching them to the intervention
schools for district, relative location, number of PE teachers, number of cafete-
ria staff, size of third-grade classes and size of school overall.

Allocation concealment
(selection bias)

High risk Non-randomised. Intervention schools were in the CATCH program while con-
trol schools were not in the CATCH program. High risk of bias as no conceal-
ment of allocation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: There was no blinding of participants or personnel described
and performance is likely to be influenced by knowledge of group allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Questionnaires were used to survey PE teachers, cafeteria
staff and classroom teachers about the implementation of CATCH. There is no
blinding of participants described and the outcome is likely to be influenced
by the use of self-reported questionnaires.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: No schools appeared to drop out.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding Unclear risk Matched intervention and control schools for district, relative location, num-
ber of PE teachers, number of cafeteria staff, size of third-grade classes and
size of school overall. However it is unknown whether all potential con-
founders were measured.

Heath 2002  (Continued)

 
 

Methods Trial name: Travis County Coordinated Approach To Child Health (CATCH) Trial.

Study design: Non-randomised.

Intervention duration: 4 years.

Length of follow-up from baseline: 1 year.

Differences in baseline characteristics: Not reported.

Hoelscher 2010 
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Unit of allocation: Schools (elementary).

Unit of analysis: Classroom and students (elementary).

Participants School type: Schools (elementary).

Region: Four school districts in Travis County, Texas, USA.

Demographic/socioeconomic characteristics: 53% female; 61% Hispanic, and 14% African American;
and mean age of 9.9 years.

Inclusion/exclusion criteria:

- Schools that include 4th grade classes.

- ≥ 60% of school composition of economically disadvantaged students.

Number of schools allocated: 30.

Numbers by trial group:

n (controls baseline) = 15 (CATCH BasicPlus (BP) Group).

n (controls follow-up) = 15 (CATCH BP group).

n (interventions baseline) = 15 (CATCH BasicPlus and Community (BPC) group).

n (interventions follow-up) = 15 (CATCH BPC group).

Recruitment: Not reported.

Recruitment rate: Not reported.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The objective of this CATCH program was to target multiple aspects of the school environment, includ-
ing the classroom, nutrition services and the cafeteria environment, physical education (PE) activi-
ties, family and home environment, and, via school health promotion messages and events, the broad-
er school community. This trial compared two versions of the CATCH program, the CATCH BP and the
CATCH BPC. The CATCH BPC included all components of the BP program however schools were provid-
ed with additional support for building school and community partnerships and local decision making
and capacity building related to physical activity (PA) and healthy eating promotion.

Implementation strategies:

CATCH BP:

EPOC: Educational meetings:

- Coordinated school health CATCH training and booster training sessions.

EPOC: Educational materials:

- CATCH program materials, CATCH component coordination kit and supplemental health promotion
resources.

EPOC: Local consensus process:

- CATCH Committee Meetings.

EPOC: Pay for performance:

- CATCH Awards Program (recognition and funds for CATCH).

Hoelscher 2010  (Continued)
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EPOC: The use of information and communication technology:

- School social marketing efforts.

EPOC: Educational outreach visits:

- CATCH facilitator support visits (1 visit/4–6 weeks).

EPOC: Other:

- Family Fun night activities/events.

CATCH BPC:

All the above strategies plus:

EPOC: Educational outreach visits:

- Additional CATCH facilitator visits (2–3 visits/4–6 weeks).

EPOC: Educational meetings:

- CATCH Community “Best Practices” workshops (3/year).

EPOC: Local consensus process:

- Community member required on CATCH Committee and CATCH Community “Best Practices” work-
shops (3/year).

EPOC: Other:

- CDC School Health Index used as planning tool.

EPOC: Educational materials:

- School program and community health promotion activity guide.

Theoretical underpinning: Elements of Social Ecological Theory and Social Cognitive Theory.

Description of control: Low-income schools. They received the CATCH BP intervention. Alternate ac-
tive implementation strategy.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

Continuous

- CATCH parent and extracurricular activities

- CATCH coordinated healthy eating–related activities

- CATCH coordinated physical activity–related activities

- Number of CATCH lessons taught

- Number of health lessons taught

Dichotomous

- % Reporting CATCH lessons in schoolroom

- % Reporting that fruit usually served at lunch

Data collection method: Structured interview with CATCH Champion, self-administered questionnaire
for 4th grade classroom teachers and CATCH SPAN student questionnaire.

Validity of measures: Not reported/self-report methods. However the authors comment that the
teacher and Champion measurement tools were based on previous instruments used to measure the
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dissemination of the CATCH program. The student survey used was modified from the SPAN study. The
dietary intake, activity, and process measures were self-reported, all of the measures were adopted
from previous work by the study investigators and have demonstrated face validity, and have been
evaluated for reproducibility.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status:

Height, weight and BMI measurements along with student-level dietary intake concerning their un-
healthy food intake, food index score, fruit and vegetable intake and sweetened beverage consump-
tion, sedentary behaviour and physical activity.

Data collection method:

Weight status: Weight measurements were collected using a Tanita BWB-800S scale; a Perspectives En-
terprise stadiometer was used to measure height. BMI was calculated using the standard formula, and
BMI percentiles were calculated using the CDC 2000 growth charts.

Dietary intake: Student questionnaire.

Activity behaviours: Student questionnaire.

Physical Activity: SOFIT.

Validity of measures used:

Weight Status: Validated: Standard protocols were followed by trained and certified research staff.

Dietary Intake: The student survey used was modified from the SPAN study.

Activity Behaviours: The student survey used was modified from the SPAN study.

Physical Activity: Valid.

Notes Research funding: Supported by funding from Michael & Susan Dell Foundation.

Conflicts of interest: Some authors received funding from Flaghouse, Inc. and the Michael & Susan
Dell Foundation for development, dissemination and evaluation of the CATCH program. The University
of Texas School of Public Health receives royalties based on sale of CATCH curriculum, of which 100%
goes back into further research and development. The University of Minnesota receives royalties from
Flaghouse, Inc. based on sale of CATCH curriculum materials, of which a portion is paid as royalties to
the investigators. The remaining authors declared no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised trial as it does not appear that the schools were randomised
to experimental group. 15 CATCH BPC schools were matched to 15 similar low-
income CATCH BP schools by ethnicity and percentage economic disadvan-
taged.

Allocation concealment
(selection bias)

High risk Non-randomised trial and there is no mention that allocation was concealed
and therefore at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias) 

High risk Outcome group: There is no mention that participants or personnel were
blinded to experimental group allocation and therefore risk of performance
bias is high.
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: School-level observations and teacher and student surveys
provided process measures. It is not reported that observers or participants
were blinded to group allocation and therefore the risk of detection bias is
high.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: There was no school dropout reported.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding Unclear risk CATCH BP and CATCH BPC schools were matched by ethnicity and percentage
economic disadvantaged but it is unknown if there were other potential con-
founders that were not measured.

Hoelscher 2010  (Continued)

 
 

Methods Trial name: Teens Eating for Energy and Nutrition at School (TEENS).

Study design: Randomised controlled trial for implementation outcome.

Intervention duration: 2 years.

Length of follow-up from baseline: 2.5 years (Fall 1998-Spring 2000).

Differences in baseline characteristics: Reported as none: “Participation did not differ significantly
by treatment condition or by student-level dietary variables”. Lytle 2004 reports significant differences
between intervention and control students completing diet recall (race/ethnicity and parents’ highest
education) and completing the student survey (race/ethnicity, parents’ full-time employment, parents’
highest education).

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Schools (middle).

Region: Minneapolis/St. Paul Minnesota USA (lower-income population).

Demographic/socioeconomic characteristics: white (72.9%); and 19.8% were categorised as low-
er-socioeconomic status.

Inclusion/exclusion criteria:

Inclusion:

- Schools required to have at least 20% of students in their district qualify for free or reduced-price
school lunch.

- Schools required to have both seventh and eighth graders attend their school and have at least 30 stu-
dents in each of those grades.

Number of schools allocated: 16 (8 intervention, 8 control).

Numbers by trial group:

n (controls baseline) = 8.

Lytle 2006 
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n (controls follow-up) = 5.

n (interventions baseline) = 8.

n (interventions follow-up) = 8.

Recruitment:

Schools: Schools agreeing to be in the study committed to the measurement protocol, randomisation
to condition, and if randomised to the intervention condition, to the following intervention protocol:
1) Offer all 10 sessions of the TEENS curriculum in each of the seventh and eighth grades, 2) allow the
designated teacher to attend a full day of training each year, 3) allow for provision of a family education
component, and 4) allow school food service staff to be trained on modifying the school food environ-
ment.”

Parents: A sub-sample of parents was randomly selected to complete parent survey.

Students: All students who were in seventh grade during the baseline data collection period were con-
sidered eligible to participate in TEENS.

Recruitment rate:

Schools: 20 of 33 = 61%.

Parents: 67% of families completed the parents survey (n = 343; 526 families sent the survey)

Students: 3,878 (95.8%) students completed the baseline survey, 3,503 (90.3%) completed the interim
survey, 3,010 (77.6%) completed the follow-up survey, sample for analysis of survey data was 2833 stu-
dents who had survey data at baseline and follow-up.

Interventions Number of experimental conditions: 2 (1 TEENS intervention, 2 control).

Policies, practices or programs targeted by the intervention:

- Teens Eating for Energy and Nutrition at School (TEENS) was a school-based intervention trial con-
ducted in middle schools with a goal of developing and evaluating school and family-linked interven-
tion strategies to promote students' consumption of fruit, vegetable, and lower fat snacks (FVLFS).

-The TEENS intervention included classroom, family, school policy, and food service components.

Implementation strategies:

EPOC: Local opinion leaders and local consensus processes:

- School Nutrition Advisory Councils (SNACs) was established to convene school and parental stake-
holders to discuss and propose school-level policy to improve the school food environment. The com-
position of SNACs differed on a school-to-school basis but included as a minimum, a school administra-
tor, food service staff, teacher, student, and university staff member.

EPOC: Educational meetings and educational materials:

- School food service intervention: The emphasis of the school food service intervention was on in-
creasing the offerings and sales of FVLFS in the lunchroom and on the à la carte lines. District food ser-
vice directors and workers from intervention schools attended training that emphasised the impor-
tance of offering more FVLFS, gave them new tools for promoting FVLFS, exposed food service work-
ers to snacks and beverages that could be offered on the à la carte line that met the TEENS fat criteria
of less than 5 g of fat per serving, including taste testing of lower fat products, and offered a forum for
sharing ideas between schools. TEENS interventionists also conducted on-site training to help workers
problem-solve.

Theoretical underpinning: Social Cognitive Theory (SCT) was used to inform the intervention plans.

Description of control: Delayed intervention.

Outcomes Outcome relating to the implementation of service policies, practices or programs:

Lytle 2006  (Continued)
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- Food offered: Foods to limit

- Foods offered: Foods to promote

- Foods sold: Foods to limit

- Food sold: Foods to promote

Data collection method:

School food environment/fruits, vegetables and salads: Data on the fruits, vegetables, and salads
available on school cafeteria lunch lines were collected at eight time points: baseline (Fall 1998), six in-
terim time points; and at follow-up (Spring 2000). Each data point included 5 consecutive days of meal
information. Data collected included the total number of students served the meal pattern lunch, the
types and amounts of fruit and vegetable choices offered and sold, and the number of vegetable salads
sold. With a few exceptions, these data were extracted from schools' food production records. Periodic
observations of school meals were conducted to confirm production records.

School food environment/à la carte: A daily data collection form for à la carte items that categorised à
la carte items and documented the number of items offered and sold in each category was developed
based on their earlier work conducted on à la carte in schools and intervention goals. At baseline and
follow-up, TEENS evaluation staff observed and recorded all the foods and beverages that were offered
and sold on à la carte lines for a 5-day period. Two evaluation staff conducted independent reviews of
the data categorisation and abstraction for data quality assurance. Data were summarised into cate-
gories of “Foods to Promote” and “Foods to Limit”. “Foods to Promote” included snacks that were 5 or
less g of fat, 100% fruit juice, water and low-fat milk, fruits or vegetables offered, and other lower-fat
versions of popular entrees such as pizza or pretzels and cheese. “Foods to Limit” included all snacks
that were more than 5 g of fat, fruit drinks, and higher fat popular entrees such as regular pizza or na-
chos.

Validity of measures used:

School food environment/fruits, vegetables and salads: Not reported however objective measures for
implementation outcome assessment were used.

School food environment/à la carte: Not reported however objective measures for implementation
outcome assessment were used.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Student-level fruit and vegetable
intake and food choices.

Data collection method: Student self-report survey and 24-hour recalls.

Validity of measures: 24-hour recalls – not reported. Student survey: Fruit and vegetable component
of survey has been validated. Provides a reference to where the psychometric properties of the mea-
sure have been described: Survey development for assessing correlates of young adolescents’ eating.

Notes Research funding: Supported by funding from the National Cancer Institute (5R01 CA71943-03) and
from the Minnesota Obesity Center.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement
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Random sequence genera-
tion (selection bias)

Unclear risk Schools were randomly allocated to experimental group. The random se-
quence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All

Given the nature of the intervention, participants and study personnel are like-
ly to have been aware of study allocation and therefore high risk of perfor-
mance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Outcome group: School food environment/fruits, vegetables, and salads

Unclear if evaluation staff conducting data abstractions, observations and
recording were blind to group allocation.

Outcome group: School food environment/à la carte

Unclear if evaluation staff conducting data abstractions, observations and
recording were blind to group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: School food environment/fruits, vegetables, and salads

There was no attrition (16/16) and therefore risk of attrition bias is low.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Lytle 2006  (Continued)

 
 

Methods Trial name: Bihar School Teachers Study (BSTS).

Study design: Cluster-randomised controlled trial.

Intervention duration: 7 months.
Length of follow-up from baseline: The study was conducted in two waves over two consecutive aca-
demic years (2009-2010 and 2010-2011), each with 36 schools, 18 intervention and 18 control.

Differences in baseline characteristics: The sociodemographic characteristics and tobacco use pat-
terns were comparable among participants in the intervention and control groups.
Unit of allocation: School. 
Unit of analysis: School personnel (with unit of analysis error).

Participants School type: Government rural and urban schools representing grade levels 8-10 were selected. The
assumption is made that this reflects high schools.
Region: 10 districts of Bihar in India which is situated in northeast India on the border with Nepal.

Demographic/socioeconomic characteristics: The authors report the study was conducted in an
area with fewer social and financial resources than much of India at the time of the study. In 2001, only
4% of Bihar households had tap drinking water (national average = 37%), and 10% had electricity as a
source of lighting (56% nationwide).

Inclusion/exclusion criteria:

Inclusion

- At least 8 teachers.

Mathur 2016 

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
76



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Exclusion

- School districts located in flood zones (because school closures would make intervention delivery un-
feasible).

Number of services allocated: 72

Numbers by trial group:

n (controls baseline) = 36

n (controls follow-up) = 36

n (interventions baseline) = 36

n (interventions follow-up) = 36

Recruitment: 72/86 schools
Recruitment rate: 84% schools

Note. no sample sizes for children in enrolled schools given.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The BSTS was initiated to test the efficacy of a comprehensive tobacco control program (known as the
‘Tobacco-Free Teachers/Tobacco-Free Society’ program (TFT/TFS)) in increasing tobacco use cessation
among teachers and promoting the adoption and implementation of school tobacco policies. The TFT/
TFS targeted teachers as they have been identified as a high-priority audience for tobacco control ef-
forts in India, because they serve as role models for students.

Implementation strategies:

EPOC: Local opinion leader

- Each Health educator was assigned a set of five to six schools in which to deliver the intervention, with
assistance from a designated teacher at each school, termed as Lead Teacher (LT). The LT played the
role of a liaison between the HE and other school personnel at his/her school and was nominated by
their school principal according to guidelines provided (being a non-user/quitter of tobacco, being re-
spected among teachers, possessing good leadership qualities and having willingness to give personal
time for the program).

EPOC: Continuous quality improvement

- Health educators offered ongoing technical support for the lead teachers through monthly school vis-
its, phone support, and a mid-year meeting with lead teachers from other intervention schools. The in-
tervention protocol specified that health educators would conduct 1 visit per month to each school,
for a total of 6 visits over the 7 months of intervention delivery. During each visit, health educators met
with the principal and lead teacher and conducted a group discussion with the teachers and other
school personnel. The lead teacher also conducted 6 to 8 group discussions with the other teachers in
the school, addressing the topic defined for that month.

EPOC: Education materials

- Program materials. Schools were provided with supporting educational and programmatic materials
including: (i) posters (one per theme); (ii) a calendar (displaying the monthly theme); (iii) a notice board
to display materials; (iv) a suggestion box for the HE/LT to receive feedback/questions; and (v) self-help
quit booklets (a step-by-step guide to quitting, available for each teacher).

EPOC: Education meeting

- Each school appointed a lead teacher, who was trained to facilitate the program on-site during a 2-
day training provided by wave in a centralised location. Mid-year refresher training was also provided
Health education sessions. Health education sessions were conducted twice per month at each school
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in the format of group discussions and were centred on six topics (themes): (i) teachers as role mod-
els for tobacco control; (ii) health effects of tobacco; (iii) motivations to quit tobacco; (iv) skills to quit
tobacco; (v) dealing with withdrawal symptoms; and (vi) maintaining abstinence from tobacco. The
first session of each month was facilitated by the HE and the second session was facilitated by the LT 2
weeks later, with the HE present as an observer. These sessions were usually conducted during lunch-
breaks (to avoid interference with teaching schedules) and engaged both tobacco users as well as non-
users. In-depth protocols were created to ensure standardisation of intervention delivery of both HE
and LT sessions. Twelve sessions total were offered to each school.

EPOC: Local consensus process

- A tobacco policy workgroup was also formed in every school, with the responsibility of regularly an-
nouncing the policy and monitoring its implementation in each school as a way to build organisational
support for quitters by creating a tobacco-free school campus.

Theoretical underpinning: Social Contextual Model of Health Behavior Change.
Description of control: Delayed intervention.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Are any signs posted in your school warning that tobacco use is not allowed?

- The policy or rule is completely enforced

Data collection method: School personnel survey.

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.
Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Tobacco use.

Data collection method: Policy observation checklist.

Validity of measures used: Objective.

Notes Research funding: Supported by the National Cancer Institute at the National Institutes of Health
(5R01CA120958, 5K05 A108663).

Conflicts of interest: None declared.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Cluster-RCT. The random sequence generation is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: Policy observation checklist

Due to the nature of the intervention, unlikely that schools would have been
blinded and therefore at high risk of performance bias.

Outcome group: School personnel survey

Unlikely that school personnel would have been blinded and therefore at high
risk of performance bias.
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Policy observation checklist

There is no mention that project staff who made the observations were blind-
ed to group allocation.

Outcome group: School personnel survey

School personnel reported data and therefore at high risk of detection bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk “756 of 947 eligible participants completed the baseline survey (80% response
rate) and 684 completed the post intervention survey (72% response rate)".

Attrition was relatively equal across experimental arms for the survey.

Selective reporting (re-
porting bias)

Low risk There were no unreported implementation outcomes according to those
planned in the published protocol.

Recruitment to cluster Low risk Recruitment bias: Individuals within each randomised cluster participated.

Baseline imbalance Unclear risk Baseline imbalance: Not reported

Loss of cluster Low risk Loss of clusters: There were no loss of clusters.

Incorrect analysis High risk Incorrect analysis: No adjustment for clustering within schools appears to
have occurred.

Contamination Low risk Contamination: Unlikely due to a waiting-list intervention design.

Compatibility with individ-
ually randomised RCTs

Unclear risk Compatibility with individually randomised RCTs (cluster-RCTs): Unable to de-
termine.

Mathur 2016  (Continued)

 
 

Methods Trial name: The North Carolina School Health and Tobacco Education Project (SHTEP)/Skills Manage-
ment and Resistance Training (SMART).

Study design: Cluster-randomised controlled trial.

Intervention duration: 4 years.
Length of follow-up from baseline: 4 years.

Differences in baseline characteristics: Not reported.
Unit of allocation: School district.
Unit of analysis: School district and individual teachers.

Participants School type: Schools (junior or middle high schools).
Region: North Carolina, USA.

Demographic/socioeconomic characteristics: Not reported.

Inclusion/exclusion criteria: In order to be eligible for participation, a school district had to have at
least two junior high or middle schools (51 of 140 school districts in North Carolina met this criteria). All
teachers who were eligible to teach health.

Number of schools allocated:

- 21 districts (11 intervention, 10 control).

- 69 teachers (51 intervention, 18 control).

McCormick 1995 
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- 42 schools.

Numbers by trial group:

n (controls baseline) = 10.

n (controls follow-up) = 10.

n (interventions baseline) = 11.

n (interventions follow-up) = 11.

Recruitment: 
School districts: 28 districts were randomly selected and a five-stage strategy was used to recruit dis-
tricts to the study. After a school district agreed to participate, it was randomly assigned to either the
experimental or control condition, resulting in 11 experimental and 10 control districts.

Schools: In both experimental and control school districts, two or more schools and two or more class-
rooms per school participated in the study.

Teachers: All teachers in study districts identified by their schools as “eligible to teach health” were in-
cluded in the sample.

Students: Not reported.
Recruitment rate:

School districts: 21 school districts of 28 identified, therefore 75%.

Schools: approximately 50 schools.

Teachers at baseline 69/115 = 60%.

Teachers at follow-up 136/175 = 78%.

Classrooms: approximately 100 classrooms.

Students: Approximately 3000 students exposed to one of the tobacco prevention curricula.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: School health/tobacco prevention
curricula (schools districts offered choice of three: Growing Healthy, Teenage Health Teaching Modules,
Project SMART).
Implementation strategies:

EPOC: Educational meetings:

- Implementation intervention: In-depth training for teachers and administrators on the use of the spe-
cific curriculum that had been adopted.

EPOC: Educational materials:

- Schools were provided with curricular materials (schools chose the most suited of three options).

EPOC: Local consensus processes:

- Signing of a Memorandum of Understanding: A Memorandum of Understanding, specifying which cur-
riculum was adopted, how many lessons were to be taught, and how many classes would receive in-
struction, was signed by each district. Adoption intervention: Process consultation for adoption. A con-
sultation workshop was conducted with each experimental district to inform school personnel about
the 3 health curricula that were being disseminated

Theoretical underpinning: Diffusion of innovation.
Description of control: Districts in the control conditions were mailed curricula materials and provid-
ed technical assistance upon request, but did not receive the training sessions.
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Outcomes Outcome relating to the implementation of school policies, practices or programs:

- % later implementation of curriculum for school district.

- Extent later implementation mean for school district (% of total curriculum activities taught).

Data collection method: Each teacher who was eligible to teach health received an implementation
check-sheet and was asked to indicate which activities were taught. Data were also aggregated at
school district level. Assessed at Year 4 follow-up “later implementation”. A dichotomous measure of
implementation (i.e., yes/no) necessary but not sufficient to assess the implementation of a school
health curriculum. Therefore, Implementation checksheets were also used to assess implementation
as the percentage of total curriculum activities that were taught (extent of implementation).

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Yes.

Data collection method: 13-item measure of awareness and concern among teachers and administra-
tors about tobacco use among students.

Validity of measure: Validity is not reported although the authors report the instrument is described
elsewhere.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Not reported.

Notes Research funding: Supported by funding from the National Cancer Institute (#5 R01 CA 459907-02).

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The random sequence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All

Given the nature of the intervention, participants and study personnel are like-
ly to have been aware of study allocation and therefore high risk of perfor-
mance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: All

All outcomes subjective, self-report.

There is no mention of blinding of participants and personnel. Teachers com-
pleted check sheets that assessed their delivery of curricula activities and re-
searchers conducted site visits at implementing schools. High risk of perfor-
mance bias as the implementation outcomes likely to be influenced by knowl-
edge of group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Outcome group: Organisational climate
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The implementation measures represent cross-sectional assessments. There
was low attrition as only one experimental and one control district dropped
out of the study. (Low risk of bias).

Outcome group: Organisational size

Organisational size represented the total student enrolment for each school
district and was obtained from North Carolina Department of Public Instruc-
tion records. The smallest district had 4134 students and the largest district
had 29,532 students.”

Intervention = 9 districts (82%)

Control = 7 districts (70%)

Imbalance across intervention and control district response. (High risk of bias).

Outcome group: Time of adoption

Time of adoption ranged from 9.57 to 19.86 weeks.

Intervention = 8 districts (73%)

Control = 7 districts (70%)

(High risk of bias).

Outcome group: Awareness - concern - interest

The response rate for teacher’s Awareness and interest was 69% (n = 432), and
for concern was 52% (n = 324).

Insufficient reporting of attrition/exclusions to permit judgement of 'Low risk'
or 'High risk' (e.g. no reasons for missing data provided). (Unclear risk of bias).

Outcome group: Level of Use - District

Of the 570 Level of Use instruments sent to teachers, 252 were returned and
completed, for a response rate of 44% (n = 252). Only the Level of Use in-
struments for School Health and Tobacco Education Project curricula were
analysed (n = 71).

Intervention = 9 districts (82%)

Control = 7 districts (70%)

Imbalance across intervention and control district response. (High risk of bias).

Outcome group: Level of Use - Teacher

Of the 570 Level of Use instruments sent to teachers, 252 were returned and
completed, for a response rate of 44% (n = 252). Only the Level of Use in-
struments for School Health and Tobacco Education Project curricula were
analysed (n = 71).”

Intervention = 52 teachers

Control = 20 teachers

Insufficient reporting of attrition/exclusions to permit judgement of 'Low risk'
or 'High risk' (e.g. no reasons for missing data provided). (Unclear risk of bias).

Outcome group: Implementation Checklist - District

Initial Implementation
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Intervention = 8 districts (73%)

Control = 6 districts (60%)

Later Implementation

Intervention = 8 districts (73%)

Control = 6 districts (60%)

Imbalance across intervention and control district response. (High risk of bias).

Outcome group: Implementation Checklist -Teachers

During year three 115 Implementation Checksheets were sent to teachers and
69 were returned (60%). Later implementation was measured in year four of
the project. During this year, 136 of 175 (78%) Implementation Checksheets
were returned.

Insufficient reporting of attrition/exclusions to permit judgement of 'Low risk'
or 'High risk' (no reasons for missing data provided). (Unclear risk of bias).

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Recruitment to cluster Unclear risk District selected which two middle or junior high schools participated.

Baseline imbalance Low risk Districts randomised to condition.

Loss of cluster Low risk Small loss of clusters (1 experimental, 1 control) and equal drop out across
conditions.

Incorrect analysis High risk No adjustment for clustering reported in analysis.

Contamination Low risk Low risk of contamination as districts randomised to condition.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

McCormick 1995  (Continued)

 
 

Methods Trial name: HEALTHY.

Study design: Randomised controlled trial for implementation outcome.

Intervention duration: Approx. 3 ½ years (Fall 2006 - Spring 2009).

Length of follow-up from baseline: Approx. 3 ½ years.

Differences in baseline characteristics: Stated as similar but not shown.

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Schools (middle).

Region: 10 school districts located at 7 sites across the USA.

Demographic/socioeconomic characteristics: Schools were serving largely minority and lower in-
come populations.

Mobley 2012 
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Inclusion criteria:

- The student body is representative of the adolescent population at risk for type 2 diabetes, defined as
either at least 50% minority (African American, Hispanic/Latino and/or American Indian) and/or greater
than 50% eligible for free or reduced lunch.

- Annual student attrition from all causes is ≤ 25%.

- Expected cohort size at end of study is at least 50 per school.

- School authorities are willing to accept randomisation of an individual school to intervention or con-
trol. If a school is assigned to the intervention program, this means that the school must arrange tasks/
requirements needed to comply with the trial protocol.

- School authorities permit grade-wide collection of height, weight, gender, age and race/ethnicity at
baseline.

- The school assists with mass mailings of study materials to students’ homes.

- The school district possesses or obtains Federal Wide Assurance (FWA) to conduct research.

- Appropriate school authorities agree to adhere to the protocol.

Number of schools allocated: 42 (21 intervention, 21 control).

Numbers by trial group:

n (controls baseline) = 21.

n (controls follow-up) = 21.

n (interventions baseline) = 21.

n (interventions follow-up) = 21.

Recruitment:

- Each site recruited 6 middle schools that were randomised into intervention or control.

- Students provided parental informed consent.

Recruitment rate: Not reported.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The following nutritional goals were set for the NSLP (National School Lunch Program), SBP (School
Breakfast Program) and à la carte school food services:

- Lower the average fat content of food served in schools.

- Serve at least 2 servings of fruit and/or vegetables per student on NSLP (National School Lunch Pro-
gram) and at least 1 serving per student on SBP (School Breakfast Program) each day.

- Serve all dessert and snack foods with ≤ 200 kcal per single size serving and/or package.

- Eliminate milk >1% fat, all other added sugar beverages, and 100% fruit juice (100% fruit juice may on-
ly be served as ≤ 6 ounces as part of SBP).

- Serve at least 2 servings of high fibre (≥2 g of fibre per serving) grain-based foods and/or legumes per
student on NSLP and at least 1 serving per student on SBP each day.

Implementation strategies:

EPOC: Educational meetings:
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- Provision of staff training (Food Services Manager and staff).

- Educational events held during lunchtime in and around the cafeteria.

EPOC: Educational games:

- Conducted 'taste tests' of new products and unfamiliar foods, including conducting comparison of
available items.

EPOC: External funding:

- Intervention schools received $3000 per year to defray expenses and potential loss of income and re-
ceived $125 for cafeteria enhancements, and to attend training.

EPOC: Tailored intervention:

- Research staff worked with food service managers to identify barriers and develop solutions for
schools to achieve selected goals.

EPOC: Educational materials:

- Curricula, posters, brief messages displayed near serving lines.

EPOC: Educational outreach:

- Research staff met weekly with food service managers to observe the food environment and too plan
and support goal achievement.

EPOC: The use of information and communication technology:

- Engagement with social marketing experts to generate content and offer guidance on the school so-
cial marketing efforts.

EPOC: Other:

- Intervention launch and finale; these events were designed to promote global awareness for the pro-
gram at participating schools. Family outreach including delivery of newsletters and materials.

- Meetings with district level staff and buyers who procure food and with food distributors, to solicit
support for change.

Theoretical underpinning: Social-ecological models

Description of control: Control school followed existing school district standards and guidelines.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

12 scores across the following variables:

- Lower than average fat content

- Serve 2 servings of fruit and vegetables

- Serve all desert and snack foods with < 200 kcal

- Eliminate milk >1% fat

- Serve at least 2 servings of high fibre

Data collection method:

- Data collected by trained staff not involved in the intervention.

- Nutrition data were extracted from food service management source documents maintained by
school food service personnel.
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- Average food group servings and nutrient amounts served per day were calculated by the trained pro-
gram staff using the food service staff records.

Validity of measure: Not reported however the measures used were objective.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Yes.

Data collection method: By income statements, federal meal records and sales data.

Validity of measure: Not reported.

Outcome relating to adverse consequences: Adverse impact on scholastic performance.

Data collection method: State accountability tests and the total number and passing rates of students
taking the test. Grade and school level data were recorded—no individual student data were collected.

Validity of measures used: Not reported.

Outcome relating to child diet, physical activity or weight status: Assessed self-reported dietary in-
take (energy, macronutrient, and grams consumed of selected food groups). Height, waist circumfer-
ence and BMI.

Data collection method:

Dietary intake: Block Kids Questionnaire

Anthropometry: Height (Perspective Enterprises PE-AIM-101 stadiometer) and weight (SECA Alpha 882
and SECA Large Capacity 634 electronic scales) were measured without shoes. Waist circumference was
taken using a tape measure on bare skin measured just above the iliac crest

Validity of measure:

Dietary intake: Not reported.

Anthropometry: Valid.

Notes Notes: This trial also contained a PA component as part of their policy, practice or programs imple-
mented however, the trial was downgraded to a nutrition trial only as it did not report implementation
outcomes for PA.

Research funding: Supported by funding from the National Institute of Diabetes and Digestive and
Kidney Diseases and the National Institute of Health grant numbers U01-DK61230, U01-DK61249, U01-
DK61231, and U01-DK61223 to the STOPP-T2D collaborative group

Conflicts of interest: One author received consulting fees from McDonald’s Global Advisory Commit-
tee and another received consulting fees from General Mills and ConAgra Foods. The remaining authors
declared no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were randomly allocated to experimental group. The random se-
quence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All.
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Given the nature of the intervention, participants and study personnel are like-
ly to have been aware of study allocation and therefore high risk of perfor-
mance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome group: à la carte, Nutrition goals, Food group servings.

Data were collected at baseline and end of study by trained study staff not in-
volved in implementing the intervention.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: All.

All 42 schools were retained therefore risk of attrition bias is low.

Selective reporting (re-
porting bias)

Low risk The protocol is available and the outcomes reported are consistent.

Mobley 2012  (Continued)

 
 

Methods Trial name: Good for Kids. Good for Life.

Study design: Non-randomised.

Intervention duration: 11-15 months (duration of treatment).

Length of follow-up from baseline: Baseline; November 2006 - April 2007, Follow-up: October 2008 -
March 2009.

Differences in baseline characteristics: No significant difference in the prevalence of vegetable and
fruit breaks between intervention and comparison schools. Relative to comparison schools, interven-
tion schools were more likely to be small, and located in rural and lower socioeconomic areas.

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Schools (K-6 and K-12 central schools).

Region: Hunter New England, New South Wales, Australia.

Demographic/socioeconomic characteristics: Region: A demographically and socioeconomically di-
verse population of approximately 121 000 children aged 5–14 years (14% of the state population of 5–
14 year olds). Sample: Schools were primarily government, urban and lower SES schools.

Inclusion/exclusion criteria:

Inclusion:

- All primary schools (children 5–12 years of age) and central schools (children 5–18 years of age) across
the state were eligible for participation.

Exclusion:

- Special purpose schools catering for students with special needs.

- Juvenile justice schools.

- Schools serving children who are hospitalised.

Number of schools allocated: 828 (422 intervention, 406 control).

Numbers by trial group:

Nathan 2012 
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n (controls baseline) = 316.

n (controls follow-up) = 258.

n (interventions baseline) = 407.

n (interventions follow-up) = 388.

Recruitment: Principals of both groups of schools were sent a letter inviting them to participate in the
study. Two weeks after receipt of the letter, Principals were telephoned by a trained research assistant
who confirmed school eligibility, sought consent to participate and scheduled a time for a telephone
interview.

Recruitment rate: 96.4% of intervention schools and 77.8% of control schools consented to partici-
pate in the baseline data collection.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

- The prevalence of vegetable and fruit breaks.

Implementation strategies:

EPOC: Local consensus processes:

- Consensus processes.

EPOC: Local opinion leaders:

- Leadership support and endorsement.

EPOC: Educational meetings:

- Staff training and professional development.

EPOC: Educational materials:

- Program materials (curriculum resource and materials, information to parents)

EPOC: Other:

- Incentives (material goods).

EPOC: Tailored interventions:

- Follow-up support.

EPOC: Monitoring the performance of the delivery of the health care:

- Implementation feedback (performance monitoring and feedback).

Theoretical underpinning: A structured multi-strategy intervention was developed based on theoret-
ical frameworks of practice change and recommendations from reviews and implementation studies
conducted in schools and other settings.

Description of control: Comparison schools were not offered the multi-strategy intervention de-
scribed above, but were offered access to information-based support provided by a non-government
organization. Information regarding the program was provided to schools via a website, newsletters
and events. If a school chose to register for the program, teaching resource materials were forwarded
to the school, with schools able to receive e-mail and telephone information-based support if desired.
If the school provided evidence of having adopted the program, they were eligible to be 'certified' as
such and to receive additional resource materials and obtain access to ongoing e-mail and telephone
support. In some areas of the state, schools could access additional support provided at the discretion
of local health promotion teams.
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Outcomes Outcome relating to the implementation of childcare service policies, practices or programs:

- Prevalence of fruit and vegetable breaks.

Data collection method: Principal reported computer-assisted telephone interviewing (CATI).

Validity of measures used: Self-report however method has been validated. The accuracy of Princi-
pal-reported implementation of vegetable and fruit breaks in schools was assessed in a convenience
sample of intervention schools (n = 42; 10%). Based on observations made in these schools over a 9-
week period, pre-service teachers located in schools reported in a pen-paper survey if classes at the
school had specific breaks or if students had permission to eat vegetables and/or fruit during class time
('yes all classes', 'yes some classes', 'no classes', 'don’t know'). The pre-service teacher surveys were
completed within one month of the Principal telephone survey. Comparison of Principal and pre-ser-
vice teacher report of vegetable and fruit breaks revealed perfect agreement (Kappa = 1.0).

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Not reported.

Notes Research funding: Supported by funding from the New South Wales Health ASSIST program. The
project also received infrastructure support from the Hunter Medical Research Institute (HMRI) and
Hunter New England Population Health.

Conflicts of interest: Authors report no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised trial. High risk of selection bias as intervention services were
recruited from a selected area and control services from a comparison region.

Allocation concealment
(selection bias)

High risk Non-randomised trial. Intervention services were recruited from a selected
area, therefore high risk of selection bias as no concealment of allocation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All due to nature of the intervention, school staff and study
personnel delivering the intervention were not blind to study allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Prevalence of vegetable and fruit breaks

No blinding of outcome assessment and the outcome measurement is likely to
be influenced by lack of blinding, self-report considered high risk.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: Although differential response rate for intervention vs. com-
parison schools at baseline and follow-up (96.4% vs. 77.8% and 95.3% and
81.6%, respectively) appropriate analyses to address this were conducted. All
schools lost to follow-up were included in the GEE model (using last value car-
ried forward method).

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.
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Potential confounding High risk Baseline differences in intervention and control schools not adjusted for in
analysis. Relative to comparison schools, intervention schools were more like-
ly to be small, and located in rural and lower socioeconomic areas.

Nathan 2012  (Continued)

 
 

Methods Trial name: No trial name.

Study design: Randomised controlled trial.

Intervention duration: 9 months.

Length of follow-up from baseline: Outcome data were collected at baseline (May–July 2014) and fol-
low-up (May–July 2015)

Differences in baseline characteristics: There were no significant differences between groups in
school characteristics or menu composition at baseline.

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Primary schools.

Region: Government and Catholic schools located in the Hunter New England (HNE) Local Health Dis-
trict in New South Wales (NSW), Australia.

Demographic/socioeconomic characteristics: The HNE region covers a large non-metropolitan area
(more than 130,000 km2); with a demographically and socioeconomically diverse population of chil-
dren aged 5 to 12 years.

Inclusion/exclusion criteria:

Inclusion:

- Located within HNE region Australia

- Primary schools

Exclusion:

- Independent schools

- Having secondary students (including central schools i.e. enrolling students from Kindergarten to
Grade 12)

- Those exclusively catering for children requiring specialist care

- Not having a canteen that operated at least once per week

- Schools participating in another canteen intervention study

- Schools identified by the NSW government as a high performing health-promoting school in terms of
implementing nutrition (including canteens) and physical activity policies and practices

Number of schools allocated: 53

Numbers by trial group:

n (controls baseline) = 25

n (controls follow-up) = 24
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n (interventions baseline) = 28

n (interventions follow-up) = 27

Recruitment: Sixty-eight schools were randomised prior to baseline data collection and approached
to participate in the study of which 61 schools agreed.

Recruitment rate: 89.7 % however some schools were later found to be ineligible.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The NSW state government had introduced a healthy school canteen policy (“Fresh Tastes @ School”).
Utilising a ‘traffic light’ food classification system, the policy classifies foods and beverages sold in
school canteens (whether that be pre-packaged foods or those made on site by canteen staff ) as ei-
ther ‘red’, ‘amber’ or ‘green’ based on their nutritional content. For all foods sold in the canteen at re-
cess and lunch the policy requires schools to remove all red foods from regular sale and to fill the menu
(that is more than 50%) with green foods and to not let amber foods dominate the menu. This study
was designed assess the effectiveness of a multi-strategy implementation intervention in increasing
the implementation of the healthy canteen policy in Australian primary schools.

Implementation strategies:

EPOC: Audit and feedback

- Performance monitoring and feedback. During the workshop, schools were provided with a written
feedback report on their previously supplied canteen menu. The feedback report identified the includ-
ed foods and beverages that were red/banned, amber or green and the proportion of the menu con-
tributed by each category. Red/banned food items in the report were advised to be removed, with al-
ternatives, where possible, identified. Where amber foods dominated the menu (> 50 %), green alterna-
tive food items were recommended. The feedback report included a sample ‘compliant’ menu, individ-
ually tailored using the schools baseline menu.

EPOC: Continuous quality improvement

- Canteen managers were asked to send an updated version of the menu for review and a second feed-
back report was generated

EPOC: Education materials

- Tools and resources Canteen managers were provided with a ‘Canteen Resource Kit’ containing var-
ious printed and electronic instructional materials, including electronic menu and pricing templates,
and a poster-sized checklist that prompted canteen managers to regularly review their canteen prac-
tices relating to Fresh Tastes @ School.

EPOC: Education meeting

- Canteen manager/parent training- A 1 day (5 hour) group-training workshop was offered to canteen
managers and parent representatives providing education and skill development in the Fresh Tastes
@ School policy, label reading, canteen stock and financial management, pricing and promotion, and
change management. Dietitians, experienced in delivering training to canteen managers, conducted
the training. If a school canteen manager was unable to attend the workshop, they were telephoned
and offered a 30–45 minute teleconference call or a face-to-face meeting with a dietitian to discuss
workshop content and resources.

EPOC: Local consensus process

- The workshop provided opportunities for canteen managers to participate in consensus processes
through the development of a canteen action plan identifying how they would implement Fresh Tastes
@ School in their school.

EPOC: Local opinion leader
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- Executive support- School principals were telephoned to inform them of the training and resources
available to their school canteen and asked to demonstrate their support for implementation of the
Fresh Tastes @ School policy by encouraging the canteen manager and a parent representative to at-
tend canteen manager training and for receipt of ongoing support.

EPOC: Tailored intervention

- The feedback report included a sample ‘compliant’ menu, individually tailored using the schools

EPOC: Other

- Following training, canteen managers received two support contacts per school term via text mes-
sages. Framed by the TDF these contacts provided targeted advice to overcome common barriers to
policy implementation and encouraged canteen managers to review progress against their action plan.
Canteen managers who requested additional support were contacted by a project officer after the
workshop and provided tailored advice.

- Recognition: Schools with a menu assessed as adhering to the policy (i.e. greater than 50 % green
items and no red or banned items) received a congratulatory letter from the research team, and provid-
ed a positive feedback article they could include in their school newsletter.

- Canteen managers who attended the workshop also received kitchen equipment to the value of AUD
$100.

Theoretical underpinning: Theoretical Domains Framework.

Description of control: Comparison schools were not offered the multi-strategy intervention de-
scribed above.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- The proportion of schools with a canteen menu that did not include red or banned foods and bever-
ages.

- The proportion of schools where green items make up the majority of the menu defined as more than
50 % of listed menu items.

Data collection method: Audits of canteen menus faxed or emailed to the project team by the school.

Validity of method: Objective and reported as valid. Authors report the method has previously been
validated with a cross-sectional study in 38 schools that
compared menu analysis using assumptions to an observational audit (the criterion standard).

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Not reported.

Notes Research funding: Supported by funding received from the New South Wales Healthy Children’s Initia-
tive. The project also received infrastructure support from the Hunter Medical Research Institute (HM-
RI) and Hunter New England Population Health.

Conflicts of interest: Authors report no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomised controlled trial. The random sequence was generated using a
computerised random number function in Microsoft Excel.
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Allocation concealment
(selection bias)

Unclear risk Group allocation was concealed from staff involved in school recruitment,
however there is no information about how allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: Schools were not blinded to group allocation and therefore at
high risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome group: Dietitians conducting menu assessments were blinded to
group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: Only one school was lost to follow-up.

Selective reporting (re-
porting bias)

Low risk The trial was prospectively registered with the Australian New Zealand Clinical
Trials Registry (ACTRN12614001148662).

All predetermined outcomes were reported.

Nathan 2016  (Continued)

 
 

Methods Trial name: Action Schools! British Columbia (BC).

Study design: Cluster-randomised controlled trial.

Intervention duration: 11 months.
Length of follow-up from baseline: 16 months.

Differences in baseline characteristics: Not reported.
Unit of allocation: Schools.
Unit of analysis: Teachers/classes.

Participants Region: British Columbia, Canada.

Demographic/socioeconomic characteristics: A broad socioeconomic and cultural spectrum.
Inclusion criteria:

- Elementary schools from two British Colombia school districts that were ranked 'low' in terms of cur-
rent implementation of physical activity initiatives.

Number of schools allocated: 10 randomised, stratified by size (< 300 or > 300 students) and geo-
graphic location to: 3 intervention (Champion schools (CS)), 4 intervention (Liaison schools (LS)), 3 con-
trols (usual practice schools (UP)).

Numbers by trial group:

n (controls baseline) = 3 services.

n (controls follow-up) = 3 services.

n (interventions baseline) = 7 services (4 LS, 3CS).

n (interventions follow-up) = 7 services (4LS, 3 CS).

Teachers: 42 grade 3 and 4 teachers. 50 grade 5 and 6 teachers.

Students: Not reported.

Naylor 2006 
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Recruitment: 
School districts: We recruited elementary schools from two BC School Districts.

Schools: We gave presentations at District principals’ meetings and from a pool of 103 schools, 20
schools (19%) volunteered to participate. To discriminate between schools who were already undertak-
ing physical activity initiatives from those who were not, we used results from the 2002 BC Ministry of
Education Satisfaction Survey which assessed parent and student satisfaction with current school PA
on a 5-point Likert scale (5 = very satisfied). From the pool of 20 volunteer schools, schools (n = 11) with
satisfaction score that ranked 3 or lower were invited to participate. One principal withdrew his school
(before randomisation) after determining there was a chance their school could be randomly selected
as a control school.

Students/Teacher: Grades 4—6 were included. Forty-two (100%) Grades 4 and 5 teachers consented
to participate in Phase I and 49 (98%) Grades 5 and 6 teachers consented to participate in Phase II (23
taught Grade 5 in both phases). We also recruited children in these grades to participate in an evalua-
tion of multiple health outcomes.
Recruitment rate:

School districts: N/A.

Schools: 19% of schools approached consented, 11/20 were eligible (55%), 10/11 consented.

Classrooms: Forty-two (100%) Grades 4 and 5 teachers consented to participate in Phase I and 49 (98%)
Grades 5 and 6 teachers consented to participate in Phase II.

Students: Not reported.

Interventions Number of experimental conditions: Three (2 intervention: LS and CS, 1 control: UP)

Policies, practices or programs targeted by the intervention:

The AS! BC model provided tools for schools and teachers to create individualised Action Plans that in-
creased PA opportunities across Six Action Zones:

- School Environment

- Scheduled PE

- Classroom Action

- Family and Community

- Extra-curricular

- School Spirit
Implementation strategies:

EPOC: Tailored interventions.

- The AS! BC model provided tools for schools and teachers to create individualised Action Plans that
increased PA opportunities across six Action zones: 1) School Environment, 2) Scheduled PE, 3) Class-
room action, 4) Family and Community, 5) Extra-curricular and 6) School spirit.

EPOC: Educational meetings.

- Teachers received teacher-on-call support to attend a Classroom Action training session (half-day)
from the AS! BC Support Team and School Facilitators and had access to further training on profession-
al development days and by telephone consultation (on request).

- The AS! BC model provided generalist teachers with training and resources to operationalise their Ac-
tion Plan with the ultimate goal of providing students with 150 minutes of moderate intensity PA per
week.

- In the CS condition the School Facilitator for CS schools provided the initial training to the designated
‘champion’ teacher (a teacher willing to activate and support their colleagues).
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EPOC: Educational materials.

- Each teacher received a Planning Guide and a copy of the Action Pages - The AS! BC model provided
generalist teachers with training and resources to operationalise their Action Plan with the ultimate
goal of providing students with 150 minutes of moderate intensity PA per week.

EPOC: Other:

- Teachers received an Action Bin which remained in each teacher’s classroom and contained equip-
ment and resources to facilitate Classroom Action activities. Resources were gender inclusive and de-
signed for children at all skill levels.

- Also, Classroom Action Bins were enhanced with specific resources as requested.

- In the CS condition, Classroom Action Bins contained a basic set of resources.

EPOC: Local consensus process:

- A school action team - A committee of school stakeholders (e.g. interested intermediate grade teach-
ers, administrators, parents, health, sport/recreation practitioners) that created and supported imple-
mentation of the Action Plan

EPOC: Educational outreach meetings:

- In the LS condition, teachers had weekly contact with the School Facilitator who would come to the
classroom to provide mentorship and demonstrate activities.

- In the CS condition the School Facilitator for CS schools provided support to the designated ‘cham-
pion’ teacher (a teacher willing to activate and support their colleagues). Support was not provided to
each classroom in the CS group

Theoretical underpinning: Socioecological.
Description of control: Usual practice schools were control. In usual practice schools, teachers were
asked to carry-on with their typical delivery of PA and PE.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Minutes per week of physical activity

Data collection method: Teachers at Intervention schools were asked to complete weekly activity
Logs during Phases I and II. Teachers recorded daily, the type, frequency and duration (minutes) of PA
implemented in the classroom, in PE or in the other Action Zones. Activity Logs were collected monthly
by the School Facilitators. Teachers at UP schools completed a modified version of the Activity Log.

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Physical activity of step count, fit-
ness and physical activity score as well as anthropometry (BMI).

Data collection method:

Physical activity: All children wore a New Lifestyles Digiwalker SW-200 pedometer and completed the
physical activity questionnaire for children (PAQ-C)

Fitness: 20-m shuttle run.

Anthropometry: Standing height (without shoes) was measured to the nearest 1 mm (Seca stadiome-
ter Model 242, Hanover, MD). Weight in light clothing was measured using an electronic scale (Seca
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Model 840, Hanover, MD) to the nearest 0.1 kg. Body mass index (BMI) was determined as weight (kg)/
height (m)2.

Validity of method:

Physical activity: Paper reports pedometers are a valid objective measure of PA. Validity of PAQ-C is
not reported.

Fitness: Objective.

Anthropometry: Valid.

Notes Research funding: Supported by funding from the British Columbia Ministry of Health, 2010 Legacies
Now, BC Ministry of Tourism, Sport and the Arts and the Provincial Health Services Authority.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were stratified by size and geographic location and randomly as-
signed to a Usual Practice or Intervention or Champion condition. The random
sequence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All.

Given the nature of the intervention, participants and study personnel are like-
ly to have been aware of study allocation and therefore high risk of perfor-
mance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: All.

All self-reported outcomes and no blinding of outcome assessment and the
outcome measurement is likely to be influenced by lack of blinding.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Outcome group: Physical activity delivered.

There is insufficient information to determine missing data for teacher re-
sponse rates and intervention fidelity.

Selective reporting (re-
porting bias)

Low risk Pre-specified outcomes appear to be covered.

Recruitment to cluster Low risk Randomisation post-recruitment.

Baseline imbalance Unclear risk Baseline characteristics by group not reported.

Loss of cluster Low risk No loss of clusters.

Incorrect analysis Low risk Clustering has been taken into account.

Contamination Low risk Low risk due to design.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.
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Methods Trial name: Child and Adolescent Trial for Cardiovascular Health (CATCH).

Study design: Cluster-randomised controlled trial.

Intervention duration: 3 years 1991-1994.
Length of follow-up from baseline: Follow-up of the schools and students took place in the Spring of
1992, 1993, and 1994.

Differences in baseline characteristics:

Schools: Among the 96 schools measured at baseline, there were no significant differences between
the study conditions for all relevant variables, insuring equivalency between groups. All 96 schools
maintained their participation in their allocated treatment condition over the 3-year study period.

Students: There were no significant differences by site, gender, or ethnic group between those who did
and did not participate.
Unit of allocation: Schools.
Unit of analysis: Classrooms and schools.

Participants School type: Schools (elementary).
Region: CATCH was implemented in four study centres: San Diego, CA; New Orleans, LA; Minneapolis,
MN; and Austin, TX, USA.

Demographic/socioeconomic characteristics: Students were from ethnically diverse backgrounds
and from geographically diverse areas.

Inclusion/exclusion criteria:

Inclusion of schools:

- Distance from one of the four study centres.

- Ethnic diversity.

- Food service characteristics (potential for intervention).

- Commitment to offering at least 90 minutes of PE per week.

- Commitment to participating in a 3-year study.

- Cooperation with random assignment.

Inclusion of students:

- In 3rd grade at beginning of trial.

- Parents and students agreed to provide a blood sample at baseline.

Number of schools allocated: 96 from 12 districts.

Numbers by trial group:

n (controls baseline) = 40.

n (controls follow-up) = 40.

n (interventions baseline) = 56.

n (interventions follow-up) = 56.

The intervention schools were further randomised into two equal subgroups:

n School-based only (baseline) = 28.

Perry 1997 
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n School- and family-based (baseline) = 28.

n School-based only (follow-up) = 28.

n School- and family-based (follow-up) = 28.

Recruitment: School district superintendents received a letter describing the project and inviting their
school district to participate in the study beginning in Fall 1991. While the recruitment process differed
somewhat among sites the next step usually involved a personal meeting between a school district
representative (for example superintendent, curriculum specialist or other district level person) and
the principal investigator and sit intervention coordinator. After the initial meeting the necessary de-
cision-making procedures were followed for each school district indicating interest in participating in
CATCH.

School districts: Of the 15 school districts initially contacted among the four sites, 12 chose to partici-
pate in the study. In Louisiana, two of six school districts declined due to teacher strikes. In Minnesota
one district declined due to competing district-wide commitments.

Schools: Following recruitment of districts schools within districts were contacted.

Students: Not reported.

Recruitment rate:

School districts: 12/15.

Schools: Of the 162 schools contacted 96 agreed to participate (59.3%) recruitment rate.

Student: Total baseline 5106 (60.4%).

Interventions Number of experimental conditions: 3 (2 intervention: 1 control)

The schools were randomised to either intervention (56 schools; 14 per field centre) or control status
(40 schools; 10 per field centre). Randomisation occurred after all baseline measurements were com-
pleted. The intervention schools were further randomised into two equal subgroups: one group re-
ceived a school-based program consisting of school food service modifications, physical education,
and the CATCH curricula (28 schools; seven per field centre); the other group received the same school-
based program plus a family-based program (28 schools; seven per field centre).

Policies, practices or programs targeted by the intervention:

School level:

1. EATSMART:

- To reduce the total fat content of food served to 30%.

- To reduce the total sodium content to 600 mg - 1000 mg per serving.

- Recommendations to lower the total cholesterol in foods offered.

2. CATCH PE:

- increase the amount of PE time that students spent in MVPA to 40% of class time.
Implementation strategies

EPOC: Educational meetings:

- Staff received training sessions to deliver EATSMART and CATCH PE.

EPOC: Educational outreach visits:

- Staff received ongoing support visits to implement EATSMART/CATCH PE.

EPOC: Educational materials:
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- Educational materials were provided to staff/schools for EATSMART and CATCH PE.

- Smart choices manual was provided to all schools.

EPOC: Other:

- Families were engaged by Family Fun Nights and home curricula

Theoretical underpinning: Social Learning Theory and Organisational Change.
Description of control: The control group received their usual health curricula, physical education,
and food service programs, but none of the CATCH interventions.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- Mean % of kilocalories from fat in lunches

- Mean mg of sodium in lunches

- Cholesterol mg in lunches (mean)

- Quality of PE lesson % of 7 activities observed

Data collection method:

Nutrient content of school lunches: Nutrient content of school lunches: Five consecutive, non- ran-
domly selected days of school menu, recipe, and vendor product information were collected from each
intervention and control school. School food service managers were instructed by trained and certified
CATCH evaluation staff to keep a written record of lunch menus as well as the portions served each day.
At the end of the 5-day, CATCH evaluation, staff conducted in-person interviews with the managers and
cooks about the menus and recipes using standardised probes for ingredients and preparation meth-
ods. Nutrient and ingredient information for vendor products (i.e. foods purchased pre-prepared) were
collected from the food companies. Data entry and nutrient calculations for school menu data at each
interval were performed using the Minnesota Nutrition Data System (NDS) Version 2.2.

Quality of PE lesson: Direct observation.

Validity of measures used:

Nutrient content of school lunches: Not reported (measures not objective).

Quality of PE lesson: Not reported however the measure used is objective.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Growth and nutritional quality of the school meals.

Data collection method: Measurements of height and nutrient intake as described in implementation
outcomes were collected.

Validity of measures used: Not reported.

Outcome relating to child diet, physical activity or weight status: 1) child diet 2) physical activity 3)
anthropometry.

Data collection method:

Child diet: A 24-Hour Dietary Recall measured total daily food and nutrient intake in a random sub-
sample of 30 students per school at both baseline and follow-up. A non-quantified food record was
completed by students on the previous day and was used as a prompt for the interviewer who conduct-
ed the 24-hour recall. The data were directly entered into a laptop computer during the interview and
the NCC database was used for evaluation.

Self-reported child physical activity: The Self-Administered Physical Activity Checklist (SAPAC).
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Fitness: 9-minute distance run.

Fitness other: SOFIT.

Height, weight, and triceps and subscapular skin-folds: Were measured using the Stadiometer, a bal-
ance scale, and Lange callipers, respectively. Skinfold thickness was measured three times at each site,
with intra-class correlation coefficients exceeding 0.97. Height was measured to the nearest 0.1 cm,
weight to the nearest 0.1 kg, and the skin-folds to the nearest mm. Body mass index (BMI) is defined as
weight (kg)/by height (m)2.

Validity of measures used:

Child diet: This method has previously been shown to be reliable and valid.

Self-reported child physical activity: Validated.

Fitness: Objective.

Fitness other: Objective.

Child physical activity: Validated.

Anthropometry: Objective.

Notes Note: This study targeted PA, nutrition and tobacco however, implementation outcomes for tobac-
co were unavailable and as such, this trial is reported as a nutrition and PA only trial, with their corre-
sponding implementation outcomes and strategies only reported.

Research funding: Supported by funding from the National Heart, Lung and Blood Institute (U01HL
33927, UOI HL 39852, UOI HL 39870, UOI HL 33906, UOI HL 39880).

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were randomly allocated to experimental group. The random se-
quence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: There is no blinding to group allocation of participants or per-
sonnel described and this is likely to influence performance.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: There is no mention that observers were blinded to group al-
location and therefore the risk of detection bias is high.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: None of the schools dropped out or refused to participate in
the intervention activities.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol, therefore it is unclear if there was selective out-
come reporting.

Recruitment to cluster Low risk Individuals within each randomised cluster participated.
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Baseline imbalance Low risk Schools were randomly allocated to condition and so risk of baseline imbal-
ance is low.

Loss of cluster Low risk None of the schools dropped out or refused to participate in the intervention
activities.

Incorrect analysis Low risk The analysis appeared appropriate.

Contamination Low risk The unit of randomisation was the school and so risk of contamination is low.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.
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Methods Trial name: Cafeteria Power Plus project.

Study design: Cluster-randomised controlled trial.

Intervention duration: The intervention took place during 2 consecutive school years beginning in Fall
2000.

Length of follow-up from baseline: 2 years.

Differences in baseline characteristics: Not reported.

Unit of allocation: Schools.

Unit of analysis: Lunchroom observations.

Participants School type: Schools (elementary).

Region: Twin Cities metropolitan area of Minnesota USA.

Demographic/socioeconomic characteristics: The 26 schools had an enrolment that was 90% white
and 21% of the school meals served were free or reduced price.

Inclusion/exclusion criteria: Not reported.

Number of schools allocated: 26.

Numbers by trial group:

n (controls baseline) = 13.

n (controls follow-up) = 13.

n (interventions baseline) = 13.

n (interventions follow-up) = 13.

Recruitment: Not reported.

Recruitment rate:

Schools: Not reported.

Children: 91.7%.

Perry 2004 
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Of the 1820 students who were eligible to be observed in Spring 2000, 1668 were observed and became
the baseline sample. Of the 1820 students, 41 had moved, 7 parents and 44 students refused participa-
tion, and 60 students were absent.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

- Increasing the availability, appeal, and encouragement of fruits and vegetables in the school lunch
program; emphasizing changes in the lunch line; and, secondarily, the school snack cart.

- Increase the quality and quantity of fruits and vegetables served.

- Increase the choices of fruits and vegetables in the lunch line, to make them look more attractive (by
putting them in small cups or arranging by colour), and to vary the type and preparation methods daily.

- Special events to promote fruits and vegetables.

Implementation strategies:

EPOC: Educational meetings:

- Monthly meetings were held with the cook managers from each of the 13 intervention schools to dis-
cuss and share implementation issues and new ideas during the 1st school year.

EPOC: Educational outreach visits:

- Intervention staff visited schools weekly, on average, and supported the activities for the kick-off.

EPOC: Educational materials:

- The “High 5 Flyers” that were hung in posters around the school cafeteria.

EPOC: Other:

- Special events: sampling of fruit and vegetables, class challenges (to eat 3 serves of fruit and vegeta-
bles per day at lunch).

EPOC: Local consensus processes:

- Monthly meetings were held with the cook managers from each of the 13 intervention schools to dis-
cuss and share implementation issues and new ideas during the 1st school year.

Theoretical underpinning: Social Cognitive Theory.

Description of control: Received training and materials at the end of the active study phase in Fall
2002.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- Verbal encouragement by food staff (mean % of observations).

- Number of fruits and vegetables on the snack cart (mean).

- Number of fruits and vegetables students can choose (mean).

- Fruit and vegetables rated as appealing (mean %).

Data collection method: Process measures for the study, collected in both the intervention and con-
trol schools, included direct observations of the lunchroom, lunch line, food cart, and food service staff
behaviour.

Validity of measures used: Not reported however the measure is objective.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Perry 2004  (Continued)
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Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Fruit and vegetable intake.

Data collection method: Trained observers watched the selected students from a distance in the cafe-
teria and recorded all items eaten at lunch and their portion.

Validity of measures used: Reported to be valid.

Notes Research funding: Supported by funding grants provided by a grant from the National Cancer Institute
(R01 CA59805).

Conflicts of interest: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were randomly allocated to experimental group. The random se-
quence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: Observations: There is no blinding to group allocation of par-
ticipants or personnel described and this is likely to influence performance.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: There is no mention that observers were blinded to group al-
location and therefore the risk of detection bias is high.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: All 26 schools were retained in the study.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Recruitment to cluster Low risk Direct observations of school environment and food service staff.

Baseline imbalance Low risk There were no significant differences at baseline from the lunch observations
for all the main outcome measures.

Loss of cluster Low risk All 26 schools were retained in the study.

Incorrect analysis Unclear risk Used mixed-model regression procedures however it is unclear if adjusted for
clustering.

Contamination High risk Given that schools rather than school districts were randomised to condition,
there is potential for contamination because all the schools were in the same
school district and so shared the same food sources and lunch menus, even
though preparation was done at each school site.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Perry 2004  (Continued)
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Methods Trial name: Sports, Play, and Active Recreation for Kids (SPARK).

Study design: Non-randomised.

Intervention duration: 2.5 years – reported in paper as 3 academic years (1990-1993) (intervention be-
gan in Fall 1990 and ended in Spring 1992 for fourth grade teachers and started in Fall 1991 and ended
in Spring 1993 for fiKh grade teachers. Follow-up observations were made during Fall 1993 and Spring
1994)/8 months /2 years.
Length of follow-up from baseline: 2.5 years/not explicit /Baseline = Fall 4th grade, Follow-up =
Spring 5th grade. Maintenance effects also studied 1.5 years after the termination of the program (i.e. 4
year follow-up from baseline I total).

Differences in baseline characteristics: Not reported (however matched by size and ethnic make-up
(% white))/significant difference in age by condition (9.49 vs. 9.62 years).
Unit of allocation: Schools.
Unit of analysis: Classroom.

Participants School type: Schools (elementary) 7/12 schools in one school district.

Region: Southern California, USA.

Demographic/socioeconomic characteristics: The schools were situated in a middle class suburb of a
large city containing 82% European American, 12% Asian/Pacific Islander, 4% Latino, 2% African Ameri-
can with 53% male.

Inclusion/exclusion criteria: School level was not reported.

Student level Inclusion:

- Students were required to complete baseline and final survey and fitness test.

Number of schools allocated: Of the seven schools, there were four interventions and three controls.
The four intervention groups were further sub-divided into two groups; one teacher arm and one spe-
cialist arm. The specialist arm was excluded in this review as the in-school program was delivered by
certified PE specialist (PES). Conversly, the other intervention arm was delivered by school teachers.
Consequently, we report five schools as allocated.

Students: 2 consecutive cohort of 4th graders, followed to 5th grade)

Numbers by trial group:

n (controls baseline) = 3.

n (controls follow-up) = 3.

n (intervention (teachers-led) baseline) = 2.

n (interventions (teachers-led) follow-up) = 2.

Recruitment:

Schools: Schools agreed to participation in an experimental program and be randomised to one of
three study conditions. Schools were stratified by percentages of minority student and within those
strata; two schools were randomly assigned to each condition (PE specialist, teacher-led or control).
The remaining school was added to the control condition.

Teachers: Not reported.

Students: Two consecutive cohorts of fourth grade students entered the study. All fourth grade stu-
dents were invited to participate. Approximately 98% provided informed consent through a passive
consent procedure.

Sallis 1997 
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Recruitment rate: 12/16 Principals consented (consent rate = 75%). Resourcing constraints meant that
only 7 of 12 schools were randomised. All 4th grade classes in the 7 schools participates.

Interventions Number of experimental conditions: 3 (2 intervention conditions (PES condition, TT condition) 1 con-
trol condition). PES: credentialed PE specialists were employed and trained by the investigators to en-
sure full implementation of the intervention. Teacher-led: In the trained classroom teacher condition,
classroom teachers were trained in the intervention methods. Note: This review only reports on the
Teacher-led and control conditions.

Policies, practices or programs targeted by the intervention:

Sports, Play and Active Recreation for Kids (SPARK) PE was designed to be a comprehensive program
for upper elementary students to increase physical activity.

It was deigned to influence the quantity and quality of elementary PE lessons and the amount of PE
through:

- # Lessons per week

- Minutes of PE per week

Implementation strategies:

Intervention strategies provided to all 3 conditions

EPOC: Educational materials:

- Written curriculum guide identified the program philosophy and goals and included a yearly plan
which was divided into instruction units with activity progressions within each unit. A detailed plan was
provided for each PE lesson, which typically had two parts: health-fitness activities and skill-fitness ac-
tivities.

EPOC: Length of consultation:

- An additional 30 minutes per week was allocated for classroom instruction and practices in self-man-
agement activities and skills.

EPOC: Other:

- To support implementation of the curricula, equivalent types of equipment were provided to all seven
schools, including control schools, and replacement equipment was added each year.

Trained classroom teacher condition

EPOC: Educational meetings:

- Classroom teachers were trained to implement SPARK PE.

EPOC: Educational outreach visits:

- On-site support which was provided during the 3 years ensured the curriculum was followed. A PE
specialist provided feedback, encouragement and direct assistance during schools visits. The specialist
assisted teachers by leading grade-level planning meetings, modelling lesson segments, coordinating
space and equipment, and giving verbal and written feedback after observing lessons.

Theoretical underpinning: Not reported.

Description of control: Usual PE was implemented by untrained classroom teachers/usual care.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Duration (minutes) per week of physical education lessons

- Frequency (per week) of physical education lessons

Sallis 1997  (Continued)
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Data collection method: Measured by direct observation by trained assessors for one full week twice a
year in each school year.

Validity of measures used: Not reported however the measure is objective.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status:

Physical activity (MVPA of students in classrooms and out of school physical activity as well as a fitness
test) as well as height and weight.

Data collection method:

MVPA of students in classrooms: SOFIT (System for observing fitness instruction time) was used to ob-
tain student activity levels. Codes were used to estimate energy expenditure associated with physical
activity, which have been calibrated using heart rate monitoring and the system has been validated us-
ing Caltrac accelerometers.

Out of school physical activity: Accelerometer was the primary measure of physical activity for out of
school.

Fitness: mile-run test.

Anthropometric measures: Height and weight were measured in stocking feet. Calf and triceps skin-
folds were assessed three times using calibrated Lange calipers.

Validity of measures used:

MVPA of students in classrooms: The system has been validated using Caltrac accelerometers.

Out of school physical activity: Valid.

Fitness: Objective.

Anthropometric measures: The interobserver agreement (intraclass correlations) was .87 for triceps
skinfold and .93 for calf skinfold (n = 47). Anthropometry is a valid tool.

Notes Research funding: This work was supported by NIH grant HL44467.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation of all schools did not occur resulting in high risk of selection
bias. Within each stratum, one school was randomly assigned to each of the
three experimental conditions. To guard against loss of control schools, the re-
maining school was assigned to the control condition.

Allocation concealment
(selection bias)

High risk Randomisation of all schools did not occur and there is no indication that allo-
cation was concealed and therefore at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All.

Given the nature of the intervention, participants and study personnel are like-
ly to have been aware of study allocation and therefore high risk of perfor-
mance bias.

Sallis 1997  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Outcome group: Observations of physical education classes.

Implementation of the school physical education program was assessed by di-
rect observation by trained assessors not part of the intervention team. There
is insufficient information about whether these assessors were blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Outcome group: Observations of physical education classes.

Insufficient reporting of attrition/exclusions to permit judgement of ‘Low risk’
or ‘High risk’ (e.g. no reasons for missing data provided).

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding Unclear risk There is insufficient information to determine the risk of potential con-
founders.

Sallis 1997  (Continued)

 
 

Methods Trial name: No trial name.

Study design: Cluster-randomised controlled trial.

Intervention duration: The intervention started in April 2009 and continued till Dec 2009.
Length of follow-up from baseline: The baseline data were collected from Dec 2008 through Feb
2009. The post intervention assessment was carried out in Jan- Feb 2010.

Differences in baseline characteristics: There were no significant differences between the interven-
tion and the control group in the student population at baseline.
Unit of allocation: Region.
Unit of analysis: School.

Participants School type: Middle.
Region: Villages of Ballabgarh Block of Haryana state, India.

Recruitment: 40 schools were invited to participate. For the purpose of randomisation, all the villages
predominantly on the leK side of Mohna Road (the main road passing through all these villages) were
considered one group and those on the right side another group. One group was allocated as interven-
tion (IG), and the other as control (CG) based on draw of lots.

Schools: At school level, verbal consent was taken from the school administrator.

Students: At student level, written consent was taken from the parents by sending the consent form to
the students before administering the questionnaire. Students present at the time of school visit with
a written consent from parents were included and those absent on the day of visit were excluded from
the study. There were 1026 students in the intervention and 1322 students in control group.

Demographic/socioeconomic characteristics: The mean age of the study population was 12.5 years
(±1.08) in the intervention group and 12.3 years (±1.11) in the control group (P = 0.08). There were 47 %
girls in the intervention group and 46 % girls in the control group (P = 0.6).

Inclusion/exclusion criteria:

School level Inclusion: No criteria reported.

Students level inclusion: Present at the time of school visit with a written consent from parents were
included and those absent on the day of visit were excluded from the study.

Number of schools allocated: 40 (19 intervention, 21 control).

Saraf 2015 
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Numbers by trial group:

n (controls baseline) = 21

n (controls follow-up) = 21

n (interventions baseline) = 19

n (interventions follow-up) = 19

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: The intervention consisted of a school
component (policies), a classroom component (activities) and a family component [Information Educa-
tion & Communication (IEC) material].

Implementation strategies:

EPOC: Local consensus processes:

- Initially a sensitisation meeting was conducted to sensitise the school administrators; a short film on
non-communicable diseases (NCDs) and their risk factors was shown in addition to baseline results.
The meeting aimed to conclude with assured support from the school administrators and formation of
school health committee

The intervention had three components: a school component, a classroom component, a family/com-
munity component.

School component: This aimed to create enabling environments in the schools by:

EPOC: Local opinion leaders:

- Formation of school health committee.

EPOC: Tailored interventions:

- Formulation of school action plan.

EPOC: Educational materials:

- Improving school environment by display of posters and bulletin.

EPOC: Educational games:

- Improving school environment by conducting quiz competitions, sports competitions and cultural ac-
tivities based on non-communicable diseases (NCDs).

Classroom component: to involve student in health-promoting activities including:

EPOC: Educational meetings:

- Health education lectures, flash film, peer group discussions, flip charts, physical training classes.

Family/community component: To reach out to the families and community through schools, includ-
ing:

EPOC: Other:

- Families were engaged via holiday assignments, school rally, distribution of pamphlets, list of healthy
foods, and family orientation about NDCs during parent/teacher meetings and annual functions.

Theoretical underpinning: It is reported that the intervention was not based on any theoretical mod-
el.

Description of control: Not reported but assume usual practice.

Saraf 2015  (Continued)
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Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Schools having tobacco policy

- Policy about PA

- School food policy

- Average of fried foods

- Average of salted snacks

- Average of healthy foods

Data collection methods: Were measured using a school check list. The information was gathered
from school authorities and by direct observation.

Validity of measures used: Not reported however the methods contained objective and non-objective
components.
Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.
Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Students attending physical train-
ing classes > 5 days, Leisure time MVPA, time watching TV, consumption of fruit, vegetables, deep fried
foods, salted snacks, purchasing ‘eatables’ from outside and smoking status.

Data collection method: Student survey.

Validity of measures used: Not reported.

Notes Research funding: India Institute of Medical Sciences, New Delhi.

Conflicts of interest: Authors report no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk All the villages predominantly on the leK side of the main road passing through
all these villages were considered one group and those on the right side anoth-
er group. One group was allocated as intervention, and the other as control
based on draw of lots.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All.

No blinding or incomplete blinding, and the outcome is likely to be influenced
by lack of blinding.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: School check-list.

The information was gathered from school authorities and by direct observa-
tion. No blinding of outcome assessment, and the outcome measurement is
likely to be influenced by lack of blinding; self-report considered high risk.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: School check-list.
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No missing outcome data at school-level and therefore low risk of attrition
bias.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Recruitment to cluster Low risk Randomisation post-recruitment and baseline data collection.

Baseline imbalance Unclear risk School-baseline characteristics not reported. Arbitrary zone boundary used to
create groups and unclear if systematic differences exist between-group areas
although balance between government and private schools relatively even in
both groups.

Loss of cluster Low risk No loss of clusters.

Incorrect analysis High risk Unit of analysis error for the primary trial implementation outcome.

Contamination Unclear risk Even after taking due precautions, it is unclear if cross-contamination might
have occurred in the index study as in any other community trial.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Saraf 2015  (Continued)

 
 

Methods Trial name: Lifestyle Education for Activity Program (LEAP).

Study design: Randomised controlled trial for implementation outcome.

Intervention duration: 2 years.
Length of follow-up from baseline: 12 months.

Differences in baseline characteristics: There were no baseline age or racial/ethnic differences be-
tween girls in the control and the intervention schools.
Unit of allocation: Schools.
Unit of analysis: School.

Participants School type: High-schools in 14 South Carolina counties (1998–2000).

Region: South Carolina.

Demographic/socioeconomic characteristics: No details about participating schools. Of students,
48.7% were African American and 46.7% were White, which was comparable to the population of the
participating schools.
Inclusion/exclusion criteria: Not reported.

Number of schools allocated: 24.

Numbers by trial group:

n (controls baseline) = 12 schools and 1221 girls.

n (controls follow-up) = 12 schools and 741 girls.

n (interventions baseline) = 12 schools and 1523 girls.

n (interventions follow-up) = 12 schools and 863 girls.

Recruitment:

Saunders 2006 
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Schools: Not reported.

Students: All eighth-grade girls (n = 8155) who attended 1 of the 31 middle schools that “fed” students
to the 24 participating high schools were invited to complete the measures. These girls participated in
a school assembly during which the measurement protocol was explained, incentives were described
(giKs and promotional items valued at < $10), and all girls were invited to participate.

Recruitment rate %:

School districts: Not reported.

Schools: 24 schools, does not report school recruitment rate.

Students: 97% of those recruited completed the baseline measures. (2744/2841 eighth-grade girls who
volunteered to participate in the measurement protocol).

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: The LEAP intervention focused on
changing personal, social, and environmental factors related to physical activity and involved changes
to the school environment and instructional programs. Instructional program components included
changes in physical education and health instruction to enhance physical activity self-efficacy and en-
joyment. Schools were not required to implement a specific LEAP curriculum. Rather, to change in-
structional practice. The environmental strategy involved changing school practices that encouraged
and supported physical activity and included changes to school health services, faculty staff health pro-
motion, school environment, and school community linkages. The original six components of LEAP
from the Coordinated School Health Program model were expanded to 16 ‘‘essential elements’’(includ-
ing instructional and environmental). Of these, schools were expected to implement all instructional
elements and three environmental elements (school administrator support, school physical activity
team, and media messages promoting physical activity).

Implementation strategies:

EPOC: Educational outreach visits:

- Two full-time program support staff provided.

EPOC: Local opinion leaders:

- Each LEAP team was headed by a LEAP champion who was usually the teacher responsible for girls
PE. The LEAP champion was either the person assigned to be the primary contact for the school or the
person who evolved as the strongest supporter of the intervention effort. The LEAP champion, in coor-
dination with the LEAP project staff, worked to involve school administrators, teachers and staff in the
LEAP team.

EPOC: Educational meetings:

- Schools received training and strong encouragement to implement the remaining environmental el-
ements. Staff training consisted of formal workshops and one-on-one technical assistance for school
personnel. Training was provided through in-service days before and during the school year.

EPOC: Educational materials:

- LEAP staff maintained a wide range of resources, including physical activity videotapes, books

EPOC: Other:

- Equipment (hand weights, exercise bands, pedometers) for the intervention schools.

EPOC: Local consensus processes:

- LEAP staff worked with the LEAP champion and the LEAP team in each school to identify opportunities
to enhance the environment or change school policy in support of physical activity. Training was pro-
vided for developing and implementing strategic plans to promote physical activity in the school. LEAP

Saunders 2006  (Continued)
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staff provided ongoing consultation and support to LEAP schools through regular visits, phone calls, e-
mail and a listserv.

Theoretical underpinning: An ecological model provided the organising framework for the LEAP inter-
vention and drew primarily from social cognitive theory for the overall intervention. Nothing specific to
the implementation strategy.
Description of control: 12 control schools received no treatment.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- (Active PA team) School physical activity team- A team that regularly plans, implements and evaluates
student and faculty PA programs.

- (Admin support) School administrator supports physical activity promotion- Tangible support from
the principal for physical activity (PA) promotion, such as providing time and resources physical educa-
tion (PE) classes and PA programs; participates on PA team.

- (Emphasise lifelong PE) Emphasises lifelong physical activity- Classes emphasise a variety lifetime PAs
girls enjoy, such as dance, aerobics, strength training, etc.

- (Co-op options in PE) Includes cooperative activities- PE has cooperative games, activities, and team-
building, along with the traditional, competitive sport activities.

- (Provide health services) School nurse counselling for physical activity (health services) - School nurse
regularly counsels students about PA and has materials related to PA in health room.

- (Health promotion for staff) Adult modelling of physical activity through faculty/staff health promo-
tion- School has an active wellness program in place which sponsors PA programs for staff.

- (Provide health education) Health education reinforces messages and skills taught in physical educa-
tion - Instructional activities in health education complement and reinforce those taught in PE.

- (Co-ordinate PA events with community) Community agency involvement- School collaborates with
community agencies to provide PA programs and resources for students, faculty/staff, and families.

- (Family involvement) Family involvement- Families are provided information about PA, PA resources,
and PA opportunities.

Data collection method: The organisational assessment interview was a 22-item interview (adminis-
tered in 10–15 minute) conducted by the independent process evaluator in all intervention and control
schools with a school administrator (usually assistant principal), to assess organisational-level com-
ponents (i.e., school environment and instruction practice consistent with the LEAP intervention). This
tool assessed organisational-level factors and, unlike the process tools described in the previous sec-
tion, was not designed to measure implementation. The organisational assessment rated nine of the
essential elements, including seven environmental factors and two instructional factors. Additional
items assessed events and activities (secular events) that could affect project outcomes such as partic-
ipation in physical education teacher training and receiving an award in school health, and organisa-
tional resources such as budget for physical education.

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Physical activity and weight sta-
tus.

Data collection method:

Physical activity: The 3-Day Physical Activity Recall (3DPAR), a modification of the Previous Day Physi-
cal Activity Recall, was used to assess physical activity.
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Weight status: Height and weight were measured in a private setting while students were dressed in
light clothing. Height was measured to the nearest 1.0 centimetre with a portable stadiometer (Shorr
Productions, Olney, Md); weight was measured to the nearest 0.1 kilogram (kg) with a calibrated digital
scale (model PS6600, BeFour, Inc, Saulville, Wis). Body mass index (BMI) was calculated as body weight
in kg divided by height in metres squared (kg/m2).

Validity of measures used:

Physical activity: 3DPAR.

Weight status: BMI classified in accordance with the Center for Disease Control and Prevention’s
growth charts for BMI.

Notes Research funding: Supported by a grant from the National Heart, Lung and Blood Institute (R01
HL057775).

Conflicts of interest: Authors report no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were paired by school size, percentage of girls who were African Amer-
ican, urban/suburban or rural location, and class structure. Schools from each
pair were randomly assigned to control or intervention groups. The random
sequence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All given the nature of the intervention, participants and
study personnel are likely to have been aware of study allocation and there-
fore high risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Organisational assessment interview

No blinding of outcome assessment and the outcome measurement is likely to
be influenced by lack of blinding; self-report considered high risk.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: Organisational assessment interview. There were no missing
outcome data and therefore low risk of attrition bias.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Saunders 2006  (Continued)

 
 

Methods Trial name: Go for Health.

Study design: Non-randomised.

Intervention duration: 2 years.
Length of follow-up from baseline: 12 months. Data collection was conducted during the Spring se-
mester at baseline and the first follow-up after one year of intervention.

Differences in baseline characteristics

Simons-Morton 1988 
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The ethnic distributions were comparable between treatment and control conditions and were similar
to the ethnic distribution in the community.

Unit of allocation: Schools (elementary).
Unit of analysis: Schools (elementary).

Participants School type: Schools (elementary) in Texas City Independent School District.
Region: Texas, USA.

Demographic/socioeconomic characteristics: For all schools combined, ethnic distributions were An-
glo-American (62.3%), Mexican-American (20.9%), Black-American (14.8%), and Asian and American In-
dian (2%).

Inclusion/exclusion criteria: Not reported.

Number of services allocated: 4 schools included.

Numbers by trial group:

n (controls baseline) = 2.

n (controls follow-up) = 2.

n (interventions baseline) = 2.

n (interventions follow-up) = 2 (1293 third and fourth grade students were enrolled in the four study
schools).

Recruitment:

Schools: All 4 schools in the Texas City Independent School District participated.

Students: At baseline 1293 third and fourth grade students were enrolled in the four study schools.
Recruitment rate:

Schools: Not reported.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: Innovations introduced into the
schools included: 1) the new school lunch,) and 2) health education for healthful diet. Implementation
of each of the program components required organisational changes in school programs and in the
roles and practices of school personnel.

Implementation strategies:

Commitment of school district administrators to adopt the program was obtained in writing before in-
tervention was initiated. Principals at each experimental school adopted a statement of support for the
goal of providing healthful diet. Planning groups, consisting of teachers and staff, were established to
inform intervention staff and to foster program ownership

EPOC: Other:

- Institutional Commitment: Principals adopted an official statement of support for the goal to pro-
vide healthy diet. Alterations in Policies and Practices: 1) Policies to change food purchasing and menu
planning 2) policies to support formation of school health task force at each school to develop school
wide learning activities. Alterations in roles and actions of staff: 1) Changes to food preparation, pre-
sentations, and addition of healthy alternatives, 2) school health task force and school staff plan social
learning activities to provide social support for continuation and to assist students to learn targeted
behaviours. Student Learning: Changes in behaviour to 1) Increase selection and consumption of low-
sodium, low-fat foods, 2) Increase duration and frequency in aerobic activity and 3) Skill development,
modelling, behaviour rehearsal, reinforcement.

School lunch
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The objective was to reduce the content of sodium and fat served in school lunches by 25% over a two-
year period.

EPOC: Monitoring of performance:

- Existing menu planning, food purchasing, recipe selection, and food preparation practices were ex-
amined by project staff.

EPOC: Local consensus processes:

- Specific practice changes in four areas purchasing, menu planning, recipes, and food preparation
were identified and negotiated with the food service director and with intervention school cafeteria
managers.

EPOC: Educational outreach visits:

- The dietitian worked with the cafeteria managers and cooks to adjust standard recipes to reflect 25%
reductions in fat and sodium. To facilitate implementation, food handlers received six hours of sum-
mer in-service training conducted by the project staff in cooperation with cafeteria managers. The food
service director and cafeteria managers were actively involved in the development of the new school
lunch.

- The staff dietitian continually solicited the input and impressions of the cooks both formally and infor-
mally.

EPOC: Managerial supervision: During the school year, the staff dietitian served as a consultant and
was present in the treatment schools on a regular basis, providing feedback on performance and assis-
tance in resolving food viability, recipe preparation, cooking, and serving problems.

Health education for healthful diet

EPOC: Educational materials:

- The innovation consisted of six health education modules on diet.

- The modules were attractively packaged with visual aids and teaching materials ready to be handed
out to the children.

EPOC: Local opinion leaders:

- The classroom modules were developed by project staff with the aid of a classroom teacher who had
recently retired from the school district.

EPOC: Educational outreach visits:

- To foster adoption of the modules, teachers were provided with 1 hour of training prior to the start
date for each module.

EPOC:Other:

- Children were eligible to receive token incentives (stickers, T-shirts, sweat bands) upon completion of
the major learning activities.

Theoretical underpinning: Charter and Jones framework four levels at which implementation of inno-
vations may occur in a school: 1) institutional commitment, 2) structural context, 3) role performance,
and 4) learning activities.
Description of control: Not reported but assume usual practice.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- Sodium content of school meals mg by schools

- Fat content of school lunches (g)

Simons-Morton 1988  (Continued)
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Data collection method: The identical menu was repeated in March and April each year of the study.
At baseline, 12 meals were selected randomly from the March and April menus and analysed for nutri-
ent content. Recipe analyses, based on detailed interviews with each cook in the intervention schools
at baseline and in all four schools at mid-test and post-test, were conducted by trained staff nutrition-
ists and analysed by the Nutrition Coding Center (NCC).

Validity of measures used: Not reported/self-report methods.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.
Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Child sodium and fat intake.

Data collection method: A 24-hour dietary recall interview was administered. Each child was inter-
viewed at home in the company of one parent, who was asked about ingredients, food preparation,
and other items as needed.

Validity of measures used: Not reported.

Notes Note: This trial also included a PA component in the program however did not report a corresponding
implementation outcome measure. Consequently, this trial is reported as a nutrition trial only.

Research funding: Supported by Grant HL33376 from National Heart, Lung, and Blood Institute, Na-
tional Institute of Health.

Conflicts of interest: Not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised trial. Elementary schools were not randomly assigned to ex-
perimental condition and therefore high risk of selection bias.

Allocation concealment
(selection bias)

High risk Non-randomised trial. There is no indication that allocation was concealed
and therefore at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: All

Due to nature of the intervention, school staff and study personnel delivering
the intervention were not blind to study allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Outcome group: New school lunch

Blinding of outcome assessment ensured, and unlikely that the blinding could
have been broken. (Low risk of bias).

Outcome group: Physical education

Random, anonymous observations of children’s physical activity were made
during physical education classes by trained observers. Insufficient informa-
tion to permit judgement of ‘Low risk’ or ‘High risk’, e.g. not reported in meth-
ods or register. (Unclear risk of bias).

Outcome group: Classroom instruction

No blinding of outcome assessment and the outcome measurement is likely to
be influenced by lack of blinding; self-report considered high risk. (High risk of
bias).

Outcome group: Nutrient analysis of school lunches

Simons-Morton 1988  (Continued)
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Recipe analyses were conducted by trained staff nutritionists. Insufficient in-
formation to permit judgement of ‘Low risk’ or ‘High risk’; e.g. not reported in
methods or register. (Unclear risk of bias).

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: New school lunch

There were no missing outcome data.

Outcome group: Physical education

There were no missing outcome data.

Outcome group: Classroom instruction

Missing outcome data balanced in numbers across intervention groups, with
similar reasons for missing data across groups.

Outcome group: Nutrient analysis of school lunches

There were no missing outcome data.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding High risk Appears no adjustments were made in analysis for school-based confounders.

Simons-Morton 1988  (Continued)

 
 

Methods Trial name: 5-a-Day Power Plus.

Study design: Cluster-randomised controlled trial.

Intervention duration: Unclear (beginning in the fourth grade (1994-1995) and throughout the fiKh-
grade school year (1995-1996).

Length of follow-up from baseline: approximately 12 months.

Differences in baseline characteristics: Similar – schools were matched pairs that were then ran-
domised.

Unit of allocation: Schools.

Unit of analysis: Cafeteria observations.

Participants School type: Elementary schools.

Region: St. Paul, Minnesota, USA.

Demographic/socioeconomic characteristics: Of the 1750 fourth-grade students enrolled at base-
line, 1.3% were Native American, 6.4% were Hispanic, 19.1% were African American, 25.2% were Asian
American (largely Hmong), and 48% were white. Approximately 60% of the students were eligible for
free or reduced-price school meals.

Inclusion/exclusion criteria: Not reported.

Number of schools allocated: 20 inner-city public elementary schools.

Numbers by trial group: 10 intervention, 10 control.

Recruitment: Recruitment strategy not reported.

Story 2000 
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Recruitment rate: Not reported.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: The intervention consisted of a par-
ent, industry, curricula and classroom component. Only the food service and curricula components
were subject to an implementation strategy. Only the food service component had an implementation
outcome assessed between experimental groups and consequently, only food service implementation
strategies were extracted. Regarding the food service intervention, the four food service intervention
strategies were 1) point-of-purchase promotion of fruit and vegetable using characters and messages
from the classroom curricula, 2) increasing the appeal of fruit and vegetable by enhancing their attrac-
tiveness, 3) increasing the variety and choice of fruit and vegetable served, and 4) offering an addition-
al fruit choice on days when baked or frozen desserts were served. These four strategies involved eight
guidelines on how to offer appealing fruit and vegetable choices and four promotion guidelines.

Implementation strategies:

EPOC: Educational meetings:

- Centralised training sessions were held for food service staff from the intervention schools. It was held
during a regularly scheduled school day and was conducted by the 5-a-Day Power Plus staff. Food ser-
vice staff attended the teacher training for 2 hours and also attended 2-hour training after school each
of the 2 intervention years. Food service staff members were paid for attending the training members
were paid for attending the training.

EPOC: Other:

- A local producer provided some fruit and vegetable for use in classroom taste testing, home snack
packs, and to expand choice in school lunch. They also provided a 30-minute presentation on fruit and
vegetable to each of the fiKh-grade intervention classrooms. Service staff members were paid for at-
tending the training.

Theoretical underpinning: 5-a-Day Power Plus intervention program was guided by social cognitive
theory and social learning theory.

Description of control: Not reported but assume usual practice.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- Mean number of fruit and vegetable choices available 4th grade

- Mean number of fruit and vegetable choices available 5th grade

- Mean % of eight guidelines on how to offer appealing fruit and vegetable met 4th grade

- Mean % of eight guidelines on how to offer appealing fruit and vegetable met 5th grade

- Mean % of four fruit and vegetable promotions met 4th grade

- Mean % of four fruit and vegetable promotions met 5th grade

Data collection method: An observation-based process evaluation method was also developed to as-
sess the food service intervention implementation. Direct observations were conducted in each of the
10 intervention and 10 control schools on a monthly basis using trained observers and standardised
protocols and instruments.

Validity of measures: Not reported however, considered an objective measure of implementation.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Student dietary intake.
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Data collection method: 24-hour quantified food record and recall and student lunchroom observa-
tions.

Validity of measures used: Not stated although observations considered an objective measure.

Notes Research funding: Supported by Grant R01CA59805 from the National Institute of Health.

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Schools were matched in pairs and randomly allocated to experimental group.
The random sequence generation procedure is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: Participants (teachers and cooks) were aware that they were
being asked to implement an intervention. There was no blinding to group al-
location and this is likely to influence performance.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: Trained evaluation staff visited each school to conduct obser-
vations using standardised protocols and measures. However, there is no in-
formation provided about whether these personnel were blinded to group al-
location and teacher self-reported measures were completed.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: There is no report of any schools dropping out of the study.

Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Recruitment to cluster Low risk Individuals within each randomised cluster participated.

Baseline imbalance Low risk Schools were randomly allocated to condition and so risk of baseline imbal-
ance is low.

Loss of cluster Low risk There is no report of any schools dropping out of the study.

Incorrect analysis High risk There was no reporting of statistical techniques apart from simple t-tests.

Contamination Low risk Schools were randomly allocated to condition and so the risk of contamina-
tion is low.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Story 2000  (Continued)

 
 

Methods Trial name: No trial name.

Study design: Cluster-randomised controlled trial.
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Intervention duration: Two school terms.
Length of follow-up from baseline: 6 months.

Differences in baseline characteristics: Assumed to be zero.
Unit of allocation: Schools. 
Unit of analysis: Schools and school classes.

Participants School type: Primary school.
Region: Hunter New England (HNE) region of New South Wales (NSW).

Demographic/socioeconomic characteristics: Socioeconomically disadvantaged communities.

Inclusion/exclusion criteria:

Inclusion

- Government or Catholic schools.

- Located within HNE Local Health District.

- having a socioeconomic status score of 5 or less (lower 50% of NSW) based on school postcode.

- Not participating in other physical activity studies.

Number of services allocated: 46

Numbers by trial group:

n (controls baseline) = 21

n (controls follow-up) = 21

n (interventions baseline) = 25

n (interventions follow-up) = 25

Recruitment:

Schools: 46

Students: 1139 
Recruitment rate:

Schools: 72%

Students: 58%

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The evidence-based school physical activity program known as SCORES (Supporting Children’s Out-
comes using Rewards, Exercise and Skills) was rolled out in primary schools and the implementation
intervention strategies facilitated its roll out.

Implementation strategies:

EPOC: Audit and feedback

Schools were provided feedback on the implementation of the intervention on three occasions via
email. Classroom teachers were given detailed feedback reports on PE lesson quality on two occasions.
Feedback was based on the SAAFE teaching principles.

EPOC: Education materials

Sutherland 2017  (Continued)
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Teachers were provided with resources (lesson booklets, posters, whistles, lanyards and fundamental
motor skills cards) to support delivery of high quality PE lessons, teach fundamental motor skills and
increase MVPA within PE lessons.

EPOC: Education meeting

All classroom teachers were offered a 90-minute professional learning workshop including theory and
practical sessions. The workshop focused on delivery of fundamental motor skills to students, strate-
gies to improve lesson quality through student engagement and increase students’ MVPA. The quality
PE teaching principles were from the original SCORES program and known as the Supportive, Active,
Autonomous, Fair and Enjoyable (SAAFE) teaching principles. In additional, teachers were required to
team teach a PE lesson with experienced Health Promotion staff on one occasion.

EPOC: Education outreach visits

Peer teaching with experienced Health Promotion staff with a PE background was offered to classroom
teachers in intervention schools. PE lessons were also observed, followed by written feedback and ver-
bal encouragement.

EPOC: Local opinion leader

A meeting with school executive was held at the commencement of intervention and a school champi-
on nominated for each school. School champions were responsible for embedding the physical activity
practices within the school and leading policy development. Ongoing support was provided through-
out the intervention from experienced Health Promotion staff.

EPOC: Other

Ongoing Support: was provided to school champions to embed the practices within their schools. Addi-
tional support was provided to classroom teachers via five short (five minute) video clips viewed in staff
meetings, reinforcing the quality PE teaching principles (based on the SAAFE principles).

Classroom teachers were provided with stickers to be used as prompts for quality PE and issued to stu-
dents throughout practical PE. School champions provided prompts to classroom teachers to imple-
ment the strategies via email, electronic calendar reminders, and in meetings. School champion also
received a polo shirt.

Intervention schools also received equipment ($180) to support delivery of recess and lunchtime activi-
ties.

Theoretical underpinning: Social-ecological theory.
Description of control: Control schools participated in the measurement components of the trial only
and delivered school physical activity practices according to the curriculum. Support was offered post-
data collection.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

- School PA policy or plan (% of schools).

- Overall lesson quality score.

- Recess PA (mean % of days offered).

- Lunch PA (mean % of days offered).

- Provision of sports equipment at recess (mean % of days offered).

- Provision of sports equipment at lunch (mean % of days offered).

- Provision of parent newsletters regarding PA.

Data collection method: Survey and observation.

Validity of measures used: Not reported/contains both objective and self-report measures.
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Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.
Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Physical activity.

Data collection method: Accelerometer

Validity of measures used: Objective.

Notes Research funding: No financial disclosures were reported by the authors of this paper.

Conflicts of interest: All authors declare no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Cluster-RCT. The random sequence produced using computerised random
number function in Microsoft Excel.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group:

Both the schools and the health promotion staff delivering the intervention
were aware of the schools’ group allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome group: PE teaching quality

Low: Lessons observed by trained research staff with experience in PE, blinded
to group allocation.

Outcome group: School physical activity practices

High: Teacher reported practices and due to the nature of the intervention
teachers could not be blinded and therefore at high risk of detection bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: School Physical Activity practice 2

Low: “69 lessons were observed (88% of eligible lessons)”

Outcome group: School Physical Activity practice 1, 3 & 4

High: “141 (87 intervention, 54 control) of the 382 eligible school teachers
(37%) completed an online survey across the 46 participating intervention and
control schools.”

High attrition and unequal across study arms.

Selective reporting (re-
porting bias)

Low risk “The trial was registered with the Australian New Zealand Clinical Trials Reg-
istry (ACTRN12615000437561)”

All predetermined outcomes are reported.

Recruitment to cluster Low risk Recruitment bias: Individuals within each randomised cluster participat-
ed/random allocation of schools to group occurred post-recruitment.

Sutherland 2017  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
122



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Baseline imbalance Low risk Baseline imbalance: Schools were randomly allocated to condition and so risk
of baseline imbalance is low.

Loss of cluster High risk Loss of clusters: High risk of loss of clusters based on teacher reported data.

Incorrect analysis Unclear risk Incorrect analysis: Unclear if clustering was taken into account for the teacher
reported school physical activity practices.

Contamination Low risk Contamination: The unit of randomisation is the school and so risk of contami-
nation is low.

Compatibility with individ-
ually randomised RCTs

Unclear risk Compatibility with individually randomised RCTs (cluster-RCTs): Unable to de-
termine if a herd effect exists.

Sutherland 2017  (Continued)

 
 

Methods Trial name: No trial name.

Study design: Non-randomised.

Intervention duration: 1 year.

Length of follow-up from baseline: Approximately 1 year between baseline and follow-up data collec-
tion Spring 2004 (Baseline data collection) to Spring 2005 (follow-up data collection). Recruitment date
not provided.

Differences in baseline characteristics: Intervention schools had more students eligible for free/re-
duced-price meal (32.9%) compared to controls (20.0%).

Unit of allocation: School.

Unit of analysis: School.

Participants School type: Public Schools (High).

Region: Maine, USA.

Demographic/socioeconomic characteristics: % students eligible for free/reduced-price meal: con-
trol = 20.0%, intervention = 32.9%. No further details of student demographics provided.

Inclusion/exclusion criteria:

Inclusion:

- Participation in National school Lunch Program (NSLP).

- Offered an à la carte program.

- Have at least 1 snack and 1 beverage vending machine accessible to students.

Exclusion: Not Provided.

Number of schools allocated: 7.

Numbers by trial group:

n (controls baseline) = 3.

n (controls follow-up) = 3.

n (interventions baseline) = 4.
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n (interventions follow-up) = 4.

Recruitment: Electronic informational letter sent from The Maine Department of Education to all su-
perintendents (n = 150). Interested schools (n = 50) were screened by telephone.

Recruitment rate: 7 schools expressed interest and met inclusion criteria (denominator unknown).

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

Implementing low-fat, low-sugar and portion controlled guidelines in à la carte and vending (snack and
beverage) programs.

Implementation strategies:

EPOC: Educational outreach visits:

- Visits by research staff to each schools food and beverage supplier to identify items that met the LFLS
guidelines.

EPOC: Educational materials:

- Suppliers who stocked vending machines were given lists of the available LFLS items (expected to
stock from the Fall 2004) and letters sent home to parents and students informing them of changes in-
centives. Banners were also displayed to promote healthier foods and taste testing was conducted.

EPOC: Clinical practice guidelines:

- Modification of recipes and preparation techniques by research and food service personnel.

EPOC: Procurement and distribution of supplies:

- Food service directors were given lists of available products/vendors that met LFLS guidelines.

EPOC: Educational meetings:

- Presentations describing LFLS guideline made to school administrations, faculty and/or staff

EPOC: External funding:

- $1500 allocated annual to school liaison personnel.

EPOC: Local consensus process:

- A committee at each school site was created. A liaison identified at each school was responsible for
establishing a the committee to promote the healthy changes in the vending machines and à la carte
menus at their schools. Expectations for the committees were discussed in detail with each school liai-
son; these expectations included recruitment of representatives from all stakeholder groups — school
administration, faculty, students, parents, and food service personnel — and the completion of at least
four activities over the course of the school year to promote the healthy changes

EPOC: Other:

- Early communication between the project team and schools began in 2004 as a means to obtain the
cooperation of school administration, and meet food service personnel.

Theoretical underpinning: Not reported.

Description of control: Made no changes to à la carte and vending machine programs for 1 school
year.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- % items meeting nutrient (LFLS) criteria in à la carte.
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- % items meeting nutrient (LFLS) criteria in snack vending.

- % items meeting nutrient (LFLS) criteria in beverage vending.

- % items meeting nutrient (LFLS) AND proportion criteria in à la carte.

- % items meeting nutrient (LFLS) AND proportion criteria in snack vending.

- % items meeting nutrient (LFLS) AND proportion criteria in beverage vending.

Data collection method: Trained personnel visited the school on 5 consecutive non-randomised days
at baseline and follow-up. Observation and recording of items sold was taken at breakfast and lunch
at cafeterias. Vending machine data included: number of machines, items and nutritional information
completed on the same day as nutritional observation.

Validity of method: Not reported however methods considered objective.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Consumption of sugar sweetened
beverages.

Data collection method: Food frequency Questionnaire: Subjects were asked to complete the youth
food frequency questionnaire for what they ate and drank over the past 30 days.

Validity of method: The youth food frequency questionnaire has been shown to be valid in youth (de-
fined as 9 to 18 years of age) with mean correlation of r = 0.49 for food groups from the youth food fre-
quency questionnaire compared with three 24- hour recalls.

Notes Research funding: Supported by a grant from the Centers for Disease Control and Prevention (03022).

Conflicts of interest: Not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised design. High risk of selection bias as high schools volun-
teered into the intervention or control group.

Allocation concealment
(selection bias)

High risk Non-randomised design. High schools volunteered into an experimental
group, therefore high risk of bias as no concealment of allocation.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: High schools volunteered as intervention or control, therefore
participants and personnel were not blind to allocation and there is a high risk
of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Outcome group: Trained personnel visited each school to conduct observa-
tions. There is no information provided about whether these personnel were
blinded to group allocation (i.e. may have conducted observations only and be
unaware of the purpose of the study) and therefore the risk of detection bias is
unclear.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: No schools dropped out and this study conducted observa-
tions of à la carte and vending programs in schools.
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Selective reporting (re-
porting bias)

Unclear risk There is no study protocol therefore it is unclear if there was selective outcome
reporting.

Potential confounding Unclear risk The characteristics of the school and food environments are presented for the
control and intervention groups (i.e. number of students, percentage of stu-
dents eligible for free/reduced-price meal, closed campus policy during lunch,
offered à la carte breakfast). However, given this is a quasi-experimental trial
with no random allocation it is unclear if all potential confounders were mea-
sured.

Whatley Blum 2007  (Continued)

 
 

Methods Trial name: No trial name.

Study design: Randomised controlled trial.

Intervention duration: 12 to 14 months.

Length of follow-up from baseline: To assess the primary trial outcome, data were collected at base-
line (April to September, 2013) and at the completion of the implementation period (November, 2014
to April, 2015).

Differences in baseline characteristics: There were no significant differences in baseline characteris-
tic among schools.

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Primary schools.

Region: Hunter region of NSW, Australia

Demographic/socioeconomic characteristics: The trial region contained a socioeconomically diverse
group.

Inclusion/exclusion criteria: Schools from the study region were randomly selected and invited to
participate.

Inclusion:

- Schools were required to have an operational canteen

- Ethier one or more items on their canteen menu that was restricted for sale (‘red’ or ‘banned’) or less
than 50%
of menu items classified as healthy (‘green’ items).

Exclusion:

- Nongovernment schools

- Schools with both primary and secondary students

- Schools catering exclusively for children requiring specialist care

Number of schools allocated: 70

Numbers by trial group:

n (controls baseline) = 35

n (controls follow-up) = 30
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n (interventions baseline) = 35

n (interventions follow-up) = 27

Recruitment: Recruitment continued until 70 schools provided consent for study participation.

Recruitment rate: 88% as 80 schools were assessed for eligibility.

Note. no sample sizes for children in enrolled schools given.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The New South Wales (NSW) Government launched a Healthy School Canteen Strategy (also known as
Fresh Tastes @ School) to help prevent childhood obesity. The strategy classified foods sold by schools
as ‘red’, ‘amber’ or ‘green’ based on their nutritional content. The strategy was adopted as policy by
the government education department, and all government schools were mandated to remove items
classified as ‘red’ from regular sale. Furthermore, schools were encouraged to ‘fill the menu’ with items
classified as ‘green’ and ensure items classified as ‘amber’ did not dominate the menu. The primary aim
of this study was to assess the effectiveness of a multi-strategic intervention to increase implementa-
tion of the state-wide healthy canteen policy.

Implementation strategies:

EPOC: Audit and feedback

- Performance monitoring and feedback menu reviews were conducted quarterly (unless menus were
unchanged), and the results were used to compile written feedback reports to the canteen manager
and school principal. Verbal discussion of the reports occurred during academic detailing visits or via
telephone support calls.

EPOC: Continuous quality improvement

- Policy implementation support Schools were allocated a support officer with qualifications in nutri-
tion and dietetics and experience in supporting schools to implement the policy. Support officers con-
tacted canteen managers every 2 months (via email, telephone or in person) throughout the interven-
tion and used a continuous quality improvement framework of repeated goal setting, action planning,
self-monitoring and problem-solving with canteen managers.

EPOC: External funding

- Schools were also offered a small reimbursement to cover the costs associated with canteen manager
attendance at training.

EPOC: Education materials

- Tools and resources- Printed instructional materials, sample policies/menus, planning templates,
pricing guides, product lists of policy compliant menu items, supplier contacts and menu assessment
feedback were provided to all school canteen managers during the workshop or mailed to non-atten-
ders of the workshop.

EPOC: Education meeting

- Canteen managers, canteen staff and parent representatives were invited to attend a training work-
shop (5 hours) with the aim of providing education and skill development in the policy, nutrition and
food label reading, canteen stock and financial management, pricing and promotion, and change man-
agement. Training combined didactic and interactive components including opportunities for self-as-
sessment, role play and facilitator provided feedback. Training was facilitated by a support officer.

EPOC: Education outreach visits

- School canteen visits were conducted 1 and 3 months post-canteen manager training to enable sup-
port officers to observe the operational canteen environment, provide feedback and assist with prob-
lem-solving barriers to policy implementation
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EPOC: Local consensus process

- Meetings between support officers and canteen staff were held to discuss and reach consensus re-
garding the policy, how best to implement it and to develop local canteen action plans to co-ordinate
implementation tasks.

EPOC: Local opinion leader

- Executive support school principals were asked to communicate support for policy implementa-
tion and maintenance to teachers, parents, students and canteen managers during staff meetings, in
newsletters and assemblies. Support officers also sought meetings with the executive of parent repre-
sentative groups to garner their support for and input on policy implementation.

EPOC: Tailored intervention

- Individualised goal setting, action planning with canteen managers at different schools

EPOC: Other

- Quarterly project newsletters communicated key messages, provided information and case studies of
successful implementation approaches to common barriers.

- Recognition Schools with a menu assessed as adhering to the policy (i.e. greater than 50% ‘green’
items and no ‘red’ or ‘banned’ items) received a congratulatory letter and phone call from the research
team and were publicly acknowledged via marketing strategies.

- Canteen managers also received kitchen equipment to the value of AUD$100.

Theoretical underpinning: The selection of intervention components was guided by the Theoretical
Domains Framework.

Description of control: No contact was made, and no resources provided to control schools during the
intervention period by the research team.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- The proportion of schools with a canteen menu that did not contain foods or beverages restricted for
sale (‘red’ and ‘banned’) under the policy.

- The proportion of schools where healthy canteen items (‘green items’) represented more than 50% of
listed menu items.

Data collection method: Copies of canteen menus were collected from all participating schools and
audited by two dietitians independently.

Validity of method: Not reported yet objective.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: As a measure of potential adverse effects yearly income
and expenditure of canteen profitability were calculated.

Data collection method: canteen’s financial records.

Validity: Objective.

Outcome relating to child diet, physical activity or weight status: Mean (95% CI) energy, total fat
and sodium of student purchases.

Data collection method: Direct observation.

Validity of method: Objective.
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Notes Research funding: This work was supported by the Australian Research Council who provided fund-
ing for the trial [LP130101008]. In-kind support was provided by the Hunter New England Population
Health and the Hunter Medical Research Institute.

Conflicts of interest: Authors report grants from Australian Research Council Linkage Project Scheme
(LP130101008) during the conduct of the study; (2) no financial relationships with any organisation that
might have an interest in the submitted work in the previous 3 years; and (3) no other relationships or
activities that could appear to have influenced the submitted work.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomised controlled trial. The random sequence was generated using a
random number function in Microsoft Excel.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: School staff (principals and canteen managers) were not
blinded to group allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome group: Data collectors were blinded to group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: 13 of the 70 (19%) schools did not provide their menu for as-
sessment at follow-up. There were no significant differences in baseline char-
acteristics among schools that did and did not provide follow-up data.

Selective reporting (re-
porting bias)

Low risk There were no unreported implementation outcomes according to those
planned in the published protocol.
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Methods Trial name: CAFÉ

Study design: Randomised controlled trial.

Intervention duration: 12 months

Length of follow-up from baseline: To assess the primary trial outcome, data were collected at base-
line (Feb–Oct 2013) and follow-up (Sept 2014–Jan 2015).

Differences in baseline characteristics: No differences in the baseline characteristics of participating
schools in the intervention and control group were apparent

Unit of allocation: Schools.

Unit of analysis: Schools.

Participants School type: Primary schools.

Region: The study was conducted in the Hunter New England Local Health District of New South Wales,
Australia.
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Demographic/socioeconomic characteristics: The study region consisted of a socioeconomically and
demographically diverse population of approximately 112,000 children aged 5–12 years.

Inclusion/exclusion criteria:

Inclusion:

- Rural or remote primary schools within areas within the study region.

- Having a canteen open at least one day per week.

- Were not compliant with the NSW Healthy School Canteen Policy, defined as either having at least one
canteen menu item restricted for sale (‘red’ or ‘banned’ item) or having less than 50% of menu items
classified as healthy (‘green’ items) (based on dietitian assessment of the supplied canteen menu).

Exclusion:

- Schools enrolling both primary and secondary students.

- Schools catering exclusively for children requiring specialist care.

Number of schools allocated: 72

Numbers by trial group:

n (controls baseline) = 36

n (controls follow-up) = 24

n (interventions baseline) = 36

n (interventions follow-up) = 29

Recruitment: 72 schools

Recruitment rate: 64%

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

As part of the New South Wales obesity prevention strategy in 2005 the State government introduced
the NSW Healthy School Canteen Policy called ‘Fresh Tastes @ School’. The policy was based on the
2003 Australian Dietary Guidelines and utilises a traffic light system to classify menu items as ‘red’, ‘am-
ber’ or ‘green’ based on their nutritional profile (including energy, saturated fat, and/or salt). ‘Red’
items are typically nutrient poor, high-energy foods; ‘amber’ items are considered to have some nutri-
tional value, however if consumed in large amounts can contribute to excess energy intake, and ‘green’
items are those that are considered to be good sources of nutrients, such as fruit, vegetables and lean
meats. The ‘Fresh Tastes @ School’ policy requires that schools: i) provide primarily ‘green’ items (>
50% of the menu) and ii) restrict the sale of ‘red’ foods and remove ‘banned’ drinks. Government pri-
mary schools are mandated to implement the policy, while implementation amongst non-government
schools is strongly encouraged. The efficacy of the intervention (implementation) strategies to facili-
tate the implementation of the Fresh Tastes @ School policy were tested in this trial.

Implementation strategies:

EPOC: Audit and feedback

- Menu audit: A dietitian who was blind to group allocation and not involved in the delivery of the in-
tervention undertook audits of the canteen menus using a standardised template based on the ‘Fresh
Tastes @ School’ policy. Canteen managers were requested to provide a copy of their menu and addi-
tional information needed to assess menu compliance with the ‘Fresh Tastes @ School’ policy (as de-
scribed above). Additional phone contact was made by the dietitian as needed to obtain all necessary
information to classify menu items as ‘red’, ‘banned’, ‘amber’ and ‘green’ according to the policy. Sub-
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sequent menu audits were planned for each term (four over a 12-month period) with verbal and written
feedback (described below) provided after each audit. Feedback report

Dietitians developed a standard feedback report template which summarised whether or not the
school menu complied with the ‘Fresh Tastes @ School’ policy. The feedback report was delivered via
email or mail by a member of the health promotion team, depending on individual school preference.
The report graphically displayed the proportion of ‘red’, ‘banned’, ‘amber’ and ‘green’ items on the
menu and outlined the school’s compliance with the ‘Fresh Tastes @ School’ policy. Specific sugges-
tions on how to change canteen menus to meet the requirements of the ‘Fresh Tastes @ School’ policy
were provided including: healthy recipes, ideas about how to increase the number of ‘green’ items on
their menu, and alternative food options to replace specific ‘red’ foods or ‘banned’ drinks. The health
promotion staff also provided other useful resources based on canteen managers’ reported require-
ments, as assessed during the feedback calls (described below in ‘Resources’).

EPOC: Continuous quality improvement

- Feedback calls: During the initial feedback call, the Health Promotion Officer reiterated the purpose of
the report, discussed the results, clarified any unclear components, supported the canteen manager to
undertake a goal-setting process to identify key areas for improvement in order to improve compliance
with the ‘Fresh Tastes @ School’ policy, and developed an action plan to overcome existing barriers to
policy compliance. In all subsequent calls (two to four), the Health Promotion Officer tailored the dis-
cussion to the needs of the Canteen Manager based on previous contact; and monitored their actions
and progress toward their goals, set new goals where required, or monitored compliance. Where pos-
sible, the same Health Promotion Officer provided support to the same school throughout the inter-
vention period. Two of the five Health Promotion Officers had qualifications in nutrition and dietetics,
however all support officers received the same training in implementing strategies to support organisa-
tional change processes and intervention delivery.

EPOC: Education materials

- All intervention schools were provided with ‘Fresh Tastes @ School’ resources (including a Canteen
Menu Planning guide, recipes, and a manual on financial management and food safety), healthy food
guidelines, a menu planning template, sample policies and menus, pricing guides and a local suppliers
buyer’s guide which lists foods that meet the ‘amber’ and ‘green’ criteria, developed by a state nutrition
agency which provides canteen support to their member schools (Healthy Kids Association).

EPOC: Tailored intervention

- The specific number of menu audits, feedback reports and calls provided was tailored depending on
each school’s compliance with the guidelines and whether menu changes had occurred between the
previous and planned menu audit; and the responsiveness of the canteen manager to the feedback
(e.g. whether they declined to take feedback calls).

Theoretical underpinning: The selection of specific canteen manager behaviour change techniques
was based on Control Theory, which has previously been applied to audit and feedback interventions
in healthcare settings. The theory suggests that the key behaviour change techniques to target knowl-
edge gaps and skill barriers include: feedback on current performance, goal setting to allow compar-
ison between current and target performance, and development of action plans to support target at-
tainment.

Description of control: Usual practice: Schools in the control group received the standard offer of pro-
fessional development opportunities provided through the NSW Government’s Live Life Well @ School
initiative. No support to implement the Fresh Tastes @ School was specifically provided by the local
health promotion unit.

Outcomes Outcome relating to the implementation of school service policies, practices or programs:

- Proportion of schools having a canteen menu that did not contain any ‘red’ foods or ‘banned’ drinks

- Proportion of schools having a canteen menu that contained > 50% ‘green’ items as specified by the
‘Fresh Tastes @ School’ policy

Data collection method:
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- Menu audits were used to assess the primary trial outcome. Canteen managers were asked to supply
their current canteen menu and participate in follow-up telephone calls from dietitians to collect addi-
tional information required to assess menu compliance. If additional information was required to clas-
sify a menu item according to the policy, dietitians collected additional product information from can-
teen managers via phone or email using a standard data collection template.

Validity of measure: Not reported/contains both objective assessments and self-reports.

Outcome relating to staff knowledge, skills or attitudes: Not reported.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Not reported.

Notes Research funding: In-kind funding was received by Hunter New England Population Health to support
conduct of the trial. Some authors were Postdoctoral Research Fellows funded by the National Heart
Foundation and the National Health and Medical Research Council Career Statistical support was fund-
ed by the Priority Research Centre for Health Behaviour.

Conflicts of interest: The authors declare that they have no competing interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomised controlled trial. The random sequence was produced using a
computer-generated randomisation schedule in Microsoft Excel.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: Due to the nature of the intervention schools could not be
blinded to group allocation and therefore at high risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Outcome group: Menu audits were undertaken by dietitians blinded to group
allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: 19 of the 72 (26%) schools did not provide menus at fol-
low-up. There were no significant differences in baseline characteristics
among schools that did and did not provide follow-up data.

Selective reporting (re-
porting bias)

Low risk There were no unreported implementation outcomes according to those
planned in the published protocol.
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Methods Trial name: Trial of Activity for Adolescent Girls (TAAG).

Study design: Cluster-randomised controlled trial.

Intervention duration: 2-year study-directed intervention (Fall 2003 to Spring 2005). A third-year inter-
vention used school and community personnel to direct intervention activities.
Length of follow-up from baseline: 2 years.
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Differences in baseline characteristics: The study population was diverse with the largest percentage
of African-American girls in Louisiana and South Carolina and the largest percentage of Hispanic girls in
California and Arizona. Differences between groups at baseline were not presented.
Unit of allocation: Schools.
Unit of analysis: Classrooms and schools.

Participants School type: Schools (Middle).
Region: TAAG was conducted at six university-based field sites representing diverse geographic lo-
cations and populations: Universities of Arizona, Maryland, Minnesota and South Carolina, San Diego
State University and Tulane University.

Demographic/socioeconomic characteristics: Not reported.
Inclusion/exclusion criteria:

- Public middle schools (grades 6–8) were eligible if the majority of children enrolled lived in the com-
munity served by the school, so that the community component of the intervention would be relevant
to them.

- Schools were excluded if they were unwilling or unable to respond to and report medical emergen-
cies during the trial; plan to close or merge within 3 years, fewer than 90 girls in the 8th Grade, expect-
ed transience of > 38% in any given year or 35% over 2 years; does not offer physical education each se-
mester for all grades; Fewer than 2 (year-round schools) or 3 (semester-based schools) physical educa-
tion classes per week; participation in pilot testing of the study materials.

- Student exclusions included unable to read or understand questions in English, been told not to par-
ticipate in or avoid exercise for health reasons, or have an existing medical condition; parent unwilling
or unable to give consent; girls unwilling to assessment measurement.

Number of schools allocated: 36.

Numbers by trial group:

n (controls baseline) = 18.

n (controls follow-up) = 18.

n (interventions baseline) = 18.

n (interventions follow-up) = 18.

Note: All 36 schools participated in the 6th-grade measurements during Spring 2003 and in the 8th
grade measurements during Spring 2005; however, only 34 schools participated in the 8th grade mea-
surements during Spring 2006.

Recruitment: 
Schools: 6 schools were recruited at each of the 6 field centres (36 schools in total). Of the 68 schools
invited to participate, 41 agreed and the 36 most conveniently accessed from the university-based re-
search centres were selected.

Students: In each of 36 schools (6 per field centre), 60 randomly selected sixth-grade girls were invited
at baseline to be measured with a goal of measuring at least 80% (48) of those girls. At the end of the
2-year intervention (end point) and in the subsequent year (follow-up), 120 randomly selected eighth-
grade girls per field centre will be invited to participate in the measurements.

Recruitment rate:

Schools: Of the 68 schools invited to participate, 41 agreed (60%) and the 36 most conveniently ac-
cessed from the university-based research centres were selected.

Students: During 2003 Spring, 60 girls per school were randomly chosen. A total of 1721 (79.7%) of the
2160 eligible girls consented and participated in the measurement. During 2005 Spring, 4123 girls were
eligible for the student-level measurements, and 3504 (85.0%) consented and participated in the mea-
surements. During 2006 Spring, 3915 were eligible at the six study sites, and 3502 (89.5%) consented
and participated in the measurements. The approximate doubling of the number of girls measured in
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each 8th-grade survey compared to the 6th-grade survey was purposeful and based on our determina-
tion that the smaller 6th-grade sample would have little adverse effect on power.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention: Adaptation of PE classes to meet TAAG
objectives and implementation of health education lessons were assessed through structured obser-
vations throughout the academic year by TAAG staff and teacher surveys at the end of the school year
(dose, fidelity and acceptability).

Implementation strategies:

EPOC: Education meetings:

- Health education, PE, science or homeroom teachers attended workshops to teach a series of six
lessons that promoted development of behavioural skills associated with physical activity. Each health
education lesson included an activity challenge (i.e. homework) in which students monitored a behav-
iour and set goals to increase their activity.

EPOC: Education materials:

- PE teachers received instructional materials for PE lessons; social marketing efforts that included
posters, flyers and special activities were launched to encourage overall physical activity and promote
TAAG-specific programs to students.

EPOC: Educational outreach visits:

- PE teachers received regular on-site support to conduct lessons that encouraged active participation
of girls during PE classes and to promote out-of-class physical activity.

EPOC: Inter-professional education:

- Collaborations were created between schools, community agencies and TAAG university staff to in-
crease girl-focused physical activity programs outside of PE classes.

EPOC: Local opinion leaders:

- Program champions were recruited and trained during the second intervention year, and they direct-
ed the intervention to enhance its sustainability in the third year.

EPOC: Local consensus processes:

- Intervention goals were identified to indicate optimal intervention implementation. Goals varied by
component, but essentially were set for 100% fidelity for delivery of the intervention by TAAG staff to
teachers and 80% fidelity for delivery by teachers to the students.

Theoretical underpinning: Social-ecological model, operant learning theory, social cognitive theory,
organisational change and diffusions of innovation.
Description of control: Not reported but assume usual practice.

Outcomes Outcome relating to the implementation of school policies, practices or programs:

Continuous

- Average number of physical activity programs

Dichotomous

- Students were encouraged for out-of-PE-class physical activity (percentage of classes)

- Teacher used strategies to minimise management time (% classes)

- Students were provided with choices (percentage of classes)

- Students were encouraged for in-class physical activity (% classes)
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- Student equipment ratio was appropriate for activity (% classes)

- Group sizes were appropriate for activity (percentage of classes)

- Percentage of school reporting collaborations

Data collection method:

Implementation of TAAG PE:

Fidelity: Measured by observation. Implementation variable was observed ‘some’, ‘most’ or ‘all’ of class.
Intervention goal = observation of 50% for item 1, 80% for all other items.

Collaboration: Interview with Principal.

Average number PE programs: Measured by surveys of physical activity program leaders at intervention
and control schools.

Validity of measures used: Trial used a combination of objective and self-report components to as-
sess implementation outcome. The self-report components are reported as validated.

Outcome relating to staff knowledge, skills or attitudes: Non-assessed between groups.

Outcome relating to cost: Not reported.

Outcome relating to adverse consequences: Not reported.

Outcome relating to child diet, physical activity or weight status: Physical activity and body com-
position.

Data collection method:

Physical activity: Assessed by accelerometer (Daily MET weighted minutes of MVPA). Sedentary min-
utes were defined as the number of minutes with less than light activity.

Anthropometry: BMI, height, weight and percentage body fat. Standing height was measured with-
out shoes using a portable stadiometer (Shorr Productions) to the nearest 0.1 cm. Body weight was as-
sessed using a digital scale (Seca 880) and measured to the nearest 0.1 kg while the girl was dressed
in light clothing without shoes. Triceps skinfold thickness was measured in triplicate on the right side
of the body to the nearest 0.1 mm. BMI was calculated as weight (kg)/height (m2). Percentage body fat
was estimated from anthropometric measures using an equation that was developed for use in girls in
this age range.

Validity of measure:

Physical activity: Not reported.

Anthropometry: Valid.

Notes Research funding: National Heart, Lung and Blood Institute; National Institutes of Health (U01H-
L66858, U01HL66857, U01HL66845, U01HL66856, U01HL66855, U01HL66853 and U01HL66852).

Conflicts of interest: Authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Randomisation was stratified by field centre and by school district. The ran-
dom sequence generation is not described.

Allocation concealment
(selection bias)

Unclear risk There is no information provided about allocation concealment and therefore
it is unclear if allocation was concealed.

Young 2008  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Outcome group: There is no mention that participants or personnel were
blinded to experimental group and therefore at high risk of performance bias.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Outcome group: It is not reported that observers or participants were blind to
group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Outcome group: Low school attrition rate reported. All 36 schools participated
in the measurements in 2003 and 2005 and 34 schools participated in 2006.

Selective reporting (re-
porting bias)

Low risk There were no unreported implementation outcomes according to those
planned in the published protocol.

Recruitment to cluster Low risk Individuals within each randomised cluster participated.

Baseline imbalance Low risk Schools were randomly allocated to condition and so risk of baseline imbal-
ance is low.

Loss of cluster Low risk Two of the 36 schools in Louisiana were closed due to damage from Hurricane
Katrina. There is no mention though to which condition these were assigned.

Incorrect analysis Low risk All analyses took into account the expected positive intraclass correlation
among responses for students, teachers and classes in the same school and
school- or community-level responses within the same site.

Contamination Low risk The unit of randomisation is the school and so risk of contamination is low.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Young 2008  (Continued)

 
Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Aarestrup 2015 Inappropriate outcomes

Adamowicz 2015 Inappropriate outcomes

Amini 2015 Inappropriate outcomes

Andersen 2015 Inappropriate outcomes

Angelico 1991 Inappropriate outcomes

Audrey 2004 Inappropriate outcomes

Auld 1998 Inappropriate outcomes

Auld 1999 Inappropriate outcomes

Banchonhattakit 2009 Inappropriate outcomes
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Study Reason for exclusion

Banning 2015 Inappropriate outcomes

Baranowski 1997 Non-controlled study/inappropriate comparator

Baranowski 2000 Non-controlled study/inappropriate comparator

Baranowski 2000a Inappropriate outcomes

Belansky 2010 Non-controlled study/inappropriate comparator

Belansky 2013 Inappropriate participants OR inappropriate setting

Bere 2005 Inappropriate outcomes

Bere 2006 Inappropriate outcomes

Bindler 2009 Inappropriate outcomes

Bindler 2012 Inappropriate outcomes

Bogart 2016 Inappropriate outcomes

Bourdeaudhuij 2015 Inappropriate outcomes

Bourdeaudhuij 2015a Inappropriate outcomes

Boyle-Holmes 2010 Inappropriate outcomes

Brandstetter 2012 Inappropriate outcomes

Bukhari 2011 Inappropriate outcomes

Burghardt 1993 Does not report results of a trial

Burghardt 1995 Inappropriate outcomes

Burke 1998 Inappropriate outcomes

Busch 2015 Inappropriate outcomes

Caballero 1998 Does not report results of a trial

Campbell 2015 Inappropriate outcomes

Cass 2003 Inappropriate outcomes

Chatzisarantis 2015 Inappropriate outcomes

Christian 2012 Inappropriate outcomes

Coleman 2012 Inappropriate outcomes

Condit 2015 Inappropriate outcomes

Connell 1985 Inappropriate outcomes
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Study Reason for exclusion

Conner 2013 Inappropriate outcomes

Costigan 2015 Inappropriate outcomes

da Costa 2014 Inappropriate outcomes

Davis 1999 Does not report results of a trial

Davis 2016 Inappropriate outcomes

Day 2008 Inappropriate outcomes

de Barros 2009 Inappropriate outcomes

de Greeff 2016 Inappropriate outcomes

DeVault 2009 Inappropriate outcomes

Dewar 2013 Inappropriate outcomes

Dishman 2005 Inappropriate outcomes

Domel 1993 Inappropriate outcomes

Donnelly 1996 No baseline data, non-randomised

Drapeau 2016 Inappropriate outcomes

Dreyhaupt 2012 Inappropriate outcomes

Dunn 2012 Inappropriate participants OR inappropriate setting

Dunton 2014 Inappropriate outcomes

Dwyer 1983 Inappropriate outcomes

Dwyer 1996 Inappropriate outcomes

Dzewaltowski 2002 Inappropriate outcomes

Dzewaltowski 2009 Inappropriate outcomes

Eather 2011 Inappropriate outcomes

Eather 2013 Inappropriate outcomes

Eather 2016 Inappropriate outcomes

Edmundson 1996 Inappropriate outcomes

Edmundson 1996a Inappropriate outcomes

Eisenmann 2008 Inappropriate outcomes

Elder 1996 Inappropriate outcomes
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Study Reason for exclusion

Elinder 2012 Inappropriate outcomes

Ellison 1989 Inappropriate outcomes

Eriksen 2003 Inappropriate outcomes

Ermetici 2016 Inappropriate outcomes

Fardy 1996 Inappropriate outcomes

Farias 2015 Inappropriate outcomes

Farris 2014 Non-controlled study/inappropriate comparator

Flay 1989 Inappropriate outcomes

Flynn 1992 Inappropriate outcomes

Foster 2008 Inappropriate outcomes

French 1997 Non-controlled study/inappropriate comparator

Fulkerson 2004 Non-controlled study/inappropriate comparator

Gatto 2015 Inappropriate outcomes

Glover 2010 Inappropriate outcomes

Going 2003 Inappropriate outcomes

Gonzalvez 2015 Inappropriate outcomes

Gordon 1995 Inappropriate outcomes

Gortmaker 1999 Inappropriate outcomes

Gortmaker 1999a Inappropriate outcomes

Graham 2008 Inappropriate intervention

Grasten 2015 Inappropriate outcomes

Gray 2015 Inappropriate outcomes

Griffin 2014 Non-controlled study/inappropriate comparator

Griffin 2015 Inappropriate participants OR inappropriate setting

Gruber 2015 Inappropriate outcomes

Grydeland 2014 Inappropriate outcomes

Gunawardena 2016 Inappropriate participants OR inappropriate setting

Guo 2015 Inappropriate outcomes
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Study Reason for exclusion

Habib-Mourad 2013 Inappropriate outcomes

Habib-Mourad 2014 Inappropriate outcomes

Haerens 2007 Inappropriate outcomes

Hamilton 2005 Non-controlled study/inappropriate comparator

Harrell 1996 Inappropriate outcomes

Hartstein 2011 Inappropriate outcomes

Harvey-Berino 1998 No baseline data, non-randomised

Havas 1995 Does not report results of a trial

Hayes 2015 Inappropriate outcomes

Heath 2003 Does not report results of a trial

Henauw 2015 Inappropriate outcomes

Hodder 2012 Inappropriate outcomes

Hoelscher 2001 Does not report results of a trial

Hoelscher 2003 No baseline data, non-randomised

Hoelscher 2004 No baseline data, non-randomised

Hoelscher 2016 Inappropriate outcomes

Hyndman 2014 Inappropriate outcomes

Isensee 2014 Inappropriate outcomes

Isensee 2015 Inappropriate outcomes

Jago 2015 Inappropriate intervention

Jamner 2004 Inappropriate outcomes

Janssen 2015 Inappropriate outcomes

Jarani 2016 Inappropriate outcomes

Jemmott 2011 Inappropriate outcomes

Jones 2014 Inappropriate outcomes

Jurg 2006 Inappropriate outcomes

Kaushik 2012 Non-controlled study/inappropriate comparator

Kelder 2003 No baseline data, non-randomised
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Kellam 1998 Inappropriate participants OR inappropriate setting

Kelly 2015 Inappropriate outcomes

Killen 1996 Inappropriate outcomes

Kim 2012 Inappropriate outcomes

Kobel 2014 Inappropriate outcomes

Kocken 2016 Inappropriate outcomes

Kolbe 1995 Does not report results of a trial

Krolner 2012 Inappropriate outcomes

Krolner 2013 Non-controlled study/inappropriate comparator

Kustiani 2015 Inappropriate outcomes

Larsen 2015 Inappropriate outcomes

Laurence 2007 Inappropriate outcomes

Lazorick 2015 Inappropriate outcomes

Leatherdale 2014 Non-controlled study/inappropriate comparator

Leatherdale 2015 Non-controlled study/inappropriate comparator

Lee 2014 Inappropriate outcomes

Lehto 2014 Inappropriate intervention

Leiva 2014 Inappropriate outcomes

Leme 2016 Inappropriate participants OR inappropriate setting

Lerner-Geva 2015 Inappropriate outcomes

Li 2010 Inappropriate outcomes

Li 2014 Inappropriate outcomes

Lien 2010 Inappropriate outcomes

Lionis 1991 Inappropriate participants OR inappropriate setting

Lovato 2007 Non-controlled study/inappropriate comparator

Lubans 2005 Inappropriate outcomes

Lubans 2010 Inappropriate outcomes

Lubans 2014 Inappropriate outcomes
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Lubans 2015 Inappropriate outcomes

Luepker 1988 Inappropriate outcomes

Lytle 2003 Does not report results of a trial

Madsen 2015 Inappropriate intervention

Maher 2014 Inappropriate outcomes

Mammen 2014 Inappropriate outcomes

Manios 1999 Inappropriate outcomes

Mayorga-Vega 2015 Inappropriate outcomes

McKenzie 2001 Inappropriate outcomes

McKenzie 2004 Inappropriate outcomes

Melnyk 2015 Inappropriate outcomes

Midford 2014 Inappropriate outcomes

Miller 2016 Inappropriate outcomes

Moller 2014 Inappropriate outcomes

Moore 2007 Inappropriate outcomes

Moore 2008a Inappropriate outcomes

Moore 2008b Inappropriate outcomes

Morrill 2016 Inappropriate outcomes

Moskowitz 1980 Inappropriate outcomes

Moskowitz 1981 Inappropriate outcomes

Moskowitz 1982 Inappropriate intervention

Murphy 2011 Inappropriate outcomes

Nadar 1996 Inappropriate outcomes

Nader 1999 Inappropriate outcomes

Nettlefold 2012 Inappropriate outcomes

Newton 2016 Inappropriate participants OR inappropriate setting

Nicklas 1997 Does not report results of a trial

Nicklas 2000 Inappropriate outcomes
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Olsen 1976 Non-controlled study/inappropriate comparator

Oosthuizen 2011 Inappropriate outcomes

Osganian 2003 No baseline data, non-randomised

Osganian 2003a Non-controlled study/inappropriate comparator

O’Brien 2010 No baseline data, non-randomised

Parcel 1995 Inappropriate outcomes

Parcel 2003 Inappropriate outcomes

Parham 1993 Inappropriate outcomes

Passmore 2005 Inappropriate outcomes

Patton 2003 Inappropriate outcomes

Pearlman 2005 Non-controlled study/inappropriate comparator

Pentz, 1990 Non-controlled study/inappropriate comparator

Perez-Rodrigo 2013 Inappropriate outcomes

Perry 1992 Inappropriate outcomes

Perry 1996 Inappropriate outcomes

Perry 1998 Inappropriate outcomes

Perry 2009 Inappropriate outcomes

Peterson 2000 Inappropriate outcomes

Peterson 2001 Inappropriate outcomes

Peterson 2002 Inappropriate outcomes

Pivarnik 1994 Inappropriate outcomes

Plotnikoff 1999 Inappropriate outcomes

Prelip 2012 Inappropriate outcomes

Prell 2005 Inappropriate outcomes

Presti 2015 Inappropriate outcomes

Price 1998 Inappropriate outcomes

Probart 1997 Inappropriate outcomes

Puska 1982 Inappropriate participants OR inappropriate setting

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
143



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews
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Radcliffe 2005 Inappropriate outcomes

Rafferty 2014 Inappropriate outcomes

Raizman 1994 Does not report results of a trial

Raj 2009 Inappropriate outcomes

Ramseier 2013 Inappropriate participants OR inappropriate setting

Rao 2006 Inappropriate outcomes

Raphael 2000 Non-controlled study/inappropriate comparator

Reddy 2002 Inappropriate outcomes

Redmond 2009 Inappropriate outcomes

Resnicow 1992 Inappropriate outcomes

Resnicow 1993 Inappropriate outcomes

Reynolds 2000 Inappropriate outcomes

Reynolds 2000a Inappropriate outcomes

Rhodes 2010 Non-controlled study/inappropriate comparator

Ridgers 2007 Inappropriate outcomes

Riley 2016 Inappropriate outcomes

Ringwalt 2009 Inappropriate outcomes

Rissel 2012 Inappropriate outcomes

Robbins 2012 Inappropriate outcomes

Robbins 2014 Inappropriate outcomes

Robert 2006 Inappropriate participants OR inappropriate setting

Rogers 2007 Inappropriate outcomes

Romero 1994 Inappropriate outcomes

Rosario 2012 Inappropriate outcomes

Rosario 2012a Inappropriate outcomes

Rosario 2013 Inappropriate outcomes

Rosario 2016 Inappropriate outcomes

Rosenbaum 2007 Inappropriate outcomes
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Rosenkranz 2012 Inappropriate outcomes

Roseveare 1999 Inappropriate outcomes

Rothwell 2011 Inappropriate outcomes

Rowlands 2008 Inappropriate participants OR inappropriate setting

Ruzita 2007 Inappropriate outcomes

Sahota 2001 Inappropriate outcomes

Sahota 2001a Non-controlled study/inappropriate comparator

Saint-Maurice 2014 Inappropriate outcomes

Sallis 2003 Inappropriate outcomes

Salmon 2005 Inappropriate outcomes

Salmon 2011 Inappropriate outcomes

Sanchez 2007 Inappropriate outcomes

Sanigorski 2008 Inappropriate outcomes

Schneider 2009 Inappropriate outcomes

Seaman 1995 Inappropriate outcomes

Shahnazi 2016 Inappropriate outcomes

Sharma 2015 Inappropriate outcomes

Sheetz 2003 Non-controlled study/inappropriate comparator

Shensa 2016 Inappropriate outcomes

Singh 2006 Inappropriate outcomes

Singh 2009 Inappropriate outcomes

Singhal 2010 Inappropriate outcomes

Sirikulchayanonta 2011 Non-controlled study/inappropriate comparator

Smith 2001 Does not report results of a trial

Smith 2015 Non-controlled study/inappropriate comparator

Somsri 2016 Inappropriate outcomes

Springer 2013 Inappropriate outcomes

Stead 2007 Inappropriate outcomes
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Steckler 2003 Inappropriate outcomes

Stone 1994 Inappropriate outcomes

Story 2002 Inappropriate outcomes

Stratton 2005 Inappropriate outcomes

Suchert 2015 Inappropriate outcomes

Sussman 1993 Inappropriate outcomes

Sussman 2007 Inappropriate outcomes

Sutherland 2016 Inappropriate outcomes

Sy 2008 Non-controlled study/inappropriate comparator

Tahlil 2015 Inappropriate outcomes

Taylor 2007 Inappropriate outcomes

Te Velde 2008 Inappropriate outcomes

Telford 2013 Non-controlled study/inappropriate comparator

Telford 2016 Inappropriate participants OR inappropriate setting

Toftager 2014 Inappropriate outcomes

Uys 2016 Inappropriate outcomes

Valente 2006 Inappropriate intervention

Vardanjani 2015 Inappropriate outcomes

Velicer 2007 Inappropriate outcomes

Verbestel 2015 Inappropriate outcomes

Vetter, 2015 Inappropriate outcomes

Veugelers 2005 Non-controlled study/inappropriate comparator

Viggiano 2015 Inappropriate outcomes

Villa-González 2016 Inappropriate outcomes

Volpe 2013 Non-controlled study/inappropriate comparator

Walter 1988 Inappropriate outcomes

Wang 2015 Inappropriate outcomes

Wang 2015a Inappropriate outcomes
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Study Reason for exclusion

Wechsler 1998 Inappropriate participants OR inappropriate setting

Wechsler 2001 Inappropriate outcomes

Weichold 2016 Inappropriate outcomes

Weiss 2015 Inappropriate participants OR inappropriate setting

Welk 2015 Inappropriate intervention

Werch 1998 Inappropriate participants OR inappropriate setting

Whitt-Glover 2011 Non-controlled study/inappropriate comparator

Whittemore 2013 Non-controlled study/inappropriate comparator

Williams 2011 Inappropriate outcomes

Williamson 2013 Inappropriate outcomes

Wind 2008 Non-controlled study/inappropriate comparator

Xu 2015 Inappropriate outcomes

Zask 2012 Inappropriate participants OR inappropriate setting

Zebregs 2015 Inappropriate outcomes

Zive 2002 Inappropriate outcomes

Zota 2016 Inappropriate outcomes

 
Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Scaling-up an efficacious school-based physical activity intervention: Study protocol for the ‘Inter-
net-based Professional Learning to help teachers support Activity in Youth’ (iPLAY) cluster random-
ized controlled trial and scale-up implementation evaluation

Methods Study design: Two complementary studies will be conducted and evaluated alongside each other.

Participants School type: Primary.

Region: New South Wales (NSW), Australia.

Interventions Number of experimental conditions: 2 (1 intervention, 1 control).

Policies, practices or programs targeted by the intervention:

The program targeted by the intervention is a modified version of the SCORES program. SCORES
was a comprehensive, multicomponent physical activity and fundamental movement skills pro-
gram for primary schools. The modified intervention centres around online delivery of profession-
al learning to teachers. The modified intervention will be known as iPLAY (Internet-based Profes-

Lonsdale 2016 
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sional Learning to help teachers to support Activity in Youth) and will be facilitated by various im-
plementation strategies/interventions.

Implementation strategies:

- Professional learning

- Rewards for teachers

- Action plan

- Individualised mentoring to primary teachers and feedback

- Peer observations and group discussions

- Prompts and self-reflection

- Online learning and resources

- Social marketing

Outcomes Outcome relating to the implementation of childcare service policies, practices or programs:

- A range of implementation outcomes will be collected and may be appropriate for inclusion.

Starting date Enrolments began: 13/06/2016

Contact information A/Prof Chris Lonsdale, Institute for Positive Psychology and Education, Australian Catholic Univer-
sity, Locked Bag 2002, Strathfield NSW 2135

Notes Trial registration:

Australia and New Zealand Clinical Trials Registry ( ACTRN12616000731493 ). Date of registration:
June 3, 2016.

Lonsdale 2016  (Continued)

 

 

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
148



S
tra

teg
ies fo

r en
h

a
n

cin
g

 th
e im

p
lem

en
ta

tio
n

 o
f sch

o
o

l-b
a

sed
 p

o
licies o

r p
ra

ctices ta
rgetin

g
 risk

 fa
cto

rs fo
r ch

ro
n

ic d
isea

se (R
ev

iew
)

C
op

yright ©
 2017 The C

ochran
e C

ollab
oration

. P
ub

lished
 b

y John
 W

iley &
 Son

s, Ltd
.

1
4

9

A D D I T I O N A L   T A B L E S

Trial Au-
dit
and
feed-
back

Clin-
ical
prac-
tice
guide-
lines

Con-
tin-
u-
ous
qual-
ity
im-
prove-
ments

Dis-
tri-
bu-
tion

of
sup-
plies

Ex-
ter-
nal

fund-
ing

Ed-
u-
ca-
tion

games

Ed-
u-
ca-
tion

ma-
te-
ri-
als

Ed-
u-
ca-
tion

meet-
ing

Ed-
u-
ca-
tion

out-
reach
vis-
its

In-
ter-

pro-
fes-
sion-
al

ed-
u-
ca-
tion

Length
of
con-
sul-
ta-
tion

Lo-
cal
con-
sen-
sus

process

Lo-
cal
opin-
ion

leader

Man-
age-
rial
su-
per-
vi-
sion

Mon-
i-
tor-
ing
per-
for-
mance

of
de-
liv-
ery

Pay
for
per-
for-
mance

Tai-
lored
in-
ter-
ven-
tion

The
use
of
com-
mu-
ni-
ca-
tion

tech-
nol-
ogy

Oth-
er

Alaimo 2015   X     X   X   X     X         X    

Cunningham-Sabo 2003   X         X X X                    

De Villiers 2015             X X X       X            

Delk 2014   X           X X     X         X   X

French 2004               X       X       X X    

Gingiss 2006         X     X X     X              

Heath 2002             X X X                    

Hoelscher 2010             X X X     X       X   X X

Lytle 2006             X X       X X            

Mathur 2016     X       X X       X X            

McCormick 1995             X X       X              

Mobley 2012         X X X X X               X X X

Nathan 2012             X X       X X   X   X   X

Nathan 2016 X   X       X X       X         X   X

Naylor 2006             X X X     X         X   X

Table 1.   Interventions across studies 
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Perry 1997             X X X                   X

Perry 2004             X X X     X             X

Sallis 1997             X X X   X               X

Saraf 2015           X X X       X X       X   X

Saunders 2006             X X X     X X           X

Simons-Morton 1988             X   X     X X X X       X

Story 2000               X                     X

Sutherland 2017 X           X X X       X           X

Whatley Blum 2007   X   X X   X X X     X             X

Wolfenden 2017 X   X   X   X X X       X       X   X

Yoong 2016 X   X       X                   X    

Young 2008             X X X X   X X            

Table 1.   Interventions across studies  (Continued)
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EPOC subcategory Definition

Audit and feedback A summary of health workers’ performance over a specified period of time, given to them in a writ-
ten, electronic or verbal format. The summary may include recommendations for clinical action.

Clinical practice guidelines Clinical guidelines are systematically developed statements to assist healthcare providers and pa-
tients to decide on appropriate health care for specific clinical circumstances'(US IOM).

Educational materials Distribution to individuals, or groups, of educational materials to support clinical care, i.e. any in-
tervention in which knowledge is distributed. For example this may be facilitated by the Internet,
learning critical appraisal skills; skills for electronic retrieval of information, diagnostic formula-
tion; question formulation.

Educational meetings Courses, workshops, conferences or other educational meetings.

Educational outreach visits, or
academic detailing

Personal visits by a trained person to health workers in their own settings, to provide information
with the aim of changing practice.

External funding Financial contributions such as donations, loans, etc. from public or private entities from outside
the national or local health financing system.

Inter-professional education Continuing education for health professionals that involves more than one profession in joint, in-
teractive learning.

Length of consultation Changes in the length of consultations.

Local consensus processes Formal or informal local consensus processes, for example agreeing a clinical protocol to manage
a patient group, adapting a guideline for a local health system or promoting the implementation of
guidelines.

Local opinion leaders The identification and use of identifiable local opinion leaders to promote good clinical practice.

Managerial supervision Routine supervision visits by health staff.

Monitoring the performance of
the delivery of healthcare

Monitoring of health services by individuals or healthcare organisations, for example by comparing
with an external standard.

Other Strategies were classified as other if they did not clearly fit within the standard subcategories.

Pay for performance – target
payments

Transfer of money or material goods to healthcare providers conditional on taking a measurable
action or achieving a predetermined performance target, for example incentives for lay health
workers.

Procurement and distribution
of supplies

Systems for procuring and distributing drugs or other supplies.

Tailored interventions Interventions to change practice that are selected based on an assessment of barriers to change,
for example through interviews or surveys.

The use of information and
communication technology

Technology based methods to transfer healthcare information and support the delivery of care.

Table 2.   Definition of EPOC subcategories utilised in the review 
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Trial Trial name Targeted risk
factor

Implementation strategies Comparison Primary Implementation
outcome

and measures

Effect size P < 0.05

Alaimo 2015 School Nutri-
tion Advances
Kids (SNAK)

Nutrition Clinical practice guidelines, ed-
ucational materials, education-
al outreach visits, external fund-
ing, local consensus processes,
tailored interventions

Usual practice
or waiting-list
control

Continuous:

i) Nutrition policy score and

ii) Nutrition education and/
or practice score (2 mea-
sures)

Median (range)

0.65 (0.2 to 1.1)

0/2

Cunning-
ham-Sabo
2003

Pathways Nutritionc Clinical practice guidelines, edu-
cational materials, educational
meetings, educational outreach
visits

Usual practice Continuous:

Nutrient content of school
meals % of calories from fat
breakfast/lunch

(2 measures)

Median (range)

-3% (-3.3% to
-2.7%)

1/2

De Villiers
2015

HealthKick Nutritionc Local opinion leaders, education-
al materials, educational out-
reach visits, education meetings

Minimal sup-
port control

Dichotomous:

% implementing a variety
of policies and practices (3
measures)

Median (range)

25% (12.5% to
29.5%)

Not reported

Delk 2014 No trial name Physical activ-
ity

Local consensus process, educa-
tional meetings, clinical practice
guidelines, educational outreach
visits, tailored interventions, oth-
er

Different im-
plementation
strategy

Continuous:

% of teachers that conduct-
ed activity breaks weekly (1
measure 2 comparisons)

Dichotomous:

% implementing a variety
of policies and practices (2
measures 4 comparisons)

Median (range)

13.3% (11.1% to
15.4%)

Median (range)

26.5% (19.4% to
31.9%)

6/6

French 2004 Trying Alter-
native Cafe-
teria Options
in Schools
(TACOS)

Nutrition Local consensus processes, tai-
lored intervention, educational
meetings, pay for performance

Usual practice
or waiting-list
control

Continuous

% of program implementa-
tion (5 measures)

Median (range)

33% (11% to
41%)

5/5
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Gingiss 2006 Texas Tobac-
co Prevention
Initiative

Tobacco Educational meetings, educa-
tional outreach visits, exter-
nal funding, local consensus
processes

Usual practice Dichotomous:

% implementing a variety
of policies and practices (10
measures)

Median (range)
18.5% (-1% to
59%)

7/10

Heath 2002 El Paso Co-
ordinated
Approach to
Child Health
(El Paso
CATCH)

Nutritionc Educational materials, educa-
tional meetings, educational out-
reach visits

Usual practice Continuous:

% fat in school meal

(2 measures)

Sodium of school meals

(2 measures)

Effect size

Median (range)

-1.7% (-4.4% to
1%)

Median (range)

-29.5 (-48 to -11)

1/4

Hoelscher
2010

Travis County
Coordinated
Approach To
Child Health
(CATCH) Trial

Nutrition and
physical activ-
ity

Educational materials, educa-
tional meetings, educational out-
reach visits, pay for performance,
other, the use of information and
communication technology, local
consensus process

Different im-
plementation
strategy

Continuous:

Mean number of lessons/or
activities (5 measures)

Dichotomous:

% implementing a variety
of policies and practices (2
measures)

Median (range)

0.8 (-0.4 to 1.2)

Median (range)

4.4% (3.6% to
5.2%)

4/7

Lytle 2006 Teens Eat-
ing for Ener-
gy and Nutri-
tion at School
(TEENS)

Nutrition Educational materials, educa-
tional meetings, local opinion
leaders, local consensus process-
es

Usual practice
or waitling-list
control

Dichotomous:

% of schools offering or sell-
ing targeted foods (4 mea-
sures)

Median (range)

8.5% (4% to
12%)

2/4

Mathur 2016 Bihar School
Teachers
Study (BSTS)

Tobacco Local opinion leader, continuous
quality improvement, education
materials, education meeting, lo-
cal consensus process

Usual practice
or waiting-list
control

Dichotomous:

% implementing a variety
of policies and practices (2
measures)

Median (range)

56.9% (36.3% to
77.5%)

2/2

McCormick
1995

The North
Carolina
School Health
and Tobac-
co Educa-
tion Project

Tobacco Educational meetings, local con-
sensus processes, educational
materials

Minimal sup-
port control

Dichotomous:

% later implementation of
curriculum for school dis-
trict (1 measure)

Continuous:

Effect Size
(95%CI)

16.7% (-37.7%
to 64.1%)

0/2

Table 3.   Summary of intervention, measures and absolute intervention effect size in included studies  (Continued)
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(SHTEP)/
Skills Manage-
ment
and Resis-
tance Train-
ing (SMART)

Mean extent later imple-
mentation for school dis-
trict (% of total curriculum
activities taught) (1 mea-
sure)

Mean differ-

encea

0.56%

Mobley 2012 HEALTHY
study

Nutritionc Educational games, educational
meetings, external funding, tai-
lored intervention, educational
materials, educational outreach,
other, the use of information and
communication technology

Usual practice
or waiting-list
control

Dichotomous:

% schools meeting vari-
ous nutrition goals (12 mea-
sures)

Median (range)

15.5% (0% to
88%)

Not reported

Nathan 2012 Good for Kids.
Good for Life

Nutrition Educational materials, educa-
tional meetings, local consen-
sus processes, local opinion lead-
ers, other, monitoring the per-
formance of the delivery of the
healthcare, tailored interventions

Minimal sup-
port control

Dichotomous:

% Schools implementing a
vegetable and fruit break (1
measure)

Mean differ-
ence (95%CI)

16.2% (5.6% to
26.8%)

1/1

Nathan 2016 No trial name Nutrition Audit and feedback, continuous
quality improvement, education
materials, education meeting,
local consensus process, local
opinion leader, tailored interven-
tion, other

Usual practice Dichotomous:

% implementing a variety
of policies and practices (2
measures)

Median (range)

35.5% (30.0% to
41.1%)

2/2

Naylor 2006 Action
Schools!
British Colum-
bia (BC)

Physical activ-
ity

Educational materials, educa-
tional meetings, educational out-
reach meetings, local consensus
process, other, tailored Interven-
tions

Usual practice
or waiting-list
control

Continuous:

Minutes per week of physi-
cal activity implemented in
the classroom (1 measure 2
comparisons)

Median (range)

54.9 minutes
(46.4 to 63.4)

2/2

Perry 1997 Child and
Adolescent
Trial for Car-
diovascu-
lar Health
(CATCH)

Nutrition and
physical activ-
ityd

Educational materials, educa-
tional meetings, educational out-
reach visits, other

Usual practice
or waiting-list
control

Continuous:

% of kilocalories from fat in
school lunch (1 measure)

Mean milligrams of sodium
in lunches (1 measure)

Cholesterol milligrams in
lunches (1 measure)

Effect size

Mean differ-
ence (95%CI)

-4.3% (-5.8% to
-2.8%)

Mean differ-
ence (95%CI)

3/4

Table 3.   Summary of intervention, measures and absolute intervention effect size in included studies  (Continued)
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Quality of PE lesson % of 7
activities observed (1 mea-
sure)

-100.5 (-167.6 to
-33.4)

Mean differ-
ence (95%CI)

-8.3 (-16.7 to
0.1)

Mean differ-
ence (95%CI)

14.3% (11.6% to
17.0%)

Perry 2004 The Cafeteria
Power Plus
project

Nutrition Educational meetings, educa-
tional outreach visits, education-
al materials,

local consensus processes, other

Usual practice
or waiting-list
control

Continuous:

% of program implementa-
tion (2 measures)

Mean number of fruit and
vegetables available (2
measures)

Median (range)

14% (-2% to
30%)

Median (range)

0.64 (0.48 to
0.80)

2/4

Sallis 1997 Sports, Play,
and Active
Recreation for
Kids (SPARK)

Physical activ-
ity

Educational materials, educa-
tional meetings, educational out-
reach visits, length of consulta-
tion, other

Usual practice
or waiting-list
control

Continuous:

Duration (minutes) per
week of physical education
lessons (1 measure)

Frequency (per week) of
physical education lessons
(1 measures)

Mean differ-
ence (95%CI)

26.6 (15.3 to
37.9)

Mean differ-
ence (95%CI)

0.8 (0.3 to 1.3)

2/2

Saraf 2015 No trial name Nutrition,
physical activ-
ity and tobac-
co

Educational games, education-
al materials, educational meet-
ings, local consensus processes,
local opinion leaders, tailored In-
terventions, other

Usual practice Dichotomous:

% implementing a variety
of policies and practices (6
measures)

Median (range)

36.9% (-5.3% to
79.5%)

5/6

Saunders
2006

Lifestyle Edu-
cation for Ac-
tivity Program
(LEAP)

Physical activ-
ity

Educational materials, educa-
tional meetings, educational
outreach visits, local consensus
processes, local opinion leaders,
other

Usual practice
or waiting-list
control

Continuous:

School level policy and
practice related to physical
activity from the school ad-

N/Ab Not reported

Table 3.   Summary of intervention, measures and absolute intervention effect size in included studies  (Continued)
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ministrators perspective (9
measures)

Simons-Mor-
ton 1988

Go for Health Nutritionc Educational materials, educa-
tional outreach visits, local con-
sensus processes, local opinion
leaders, managerial supervision,
monitoring of performance, oth-
er

Usual practice Continuous:

Macronutrient content of
school meals (2 measures)

N/Ab Not reported

Story 2000 5-a-Day Pow-
er Plus

Nutrition Educational meetings, other Usual practice Continuous:

Mean number of fruit and
vegetables available (2
measures)

% of guidelines implement-
ed and % of promotions
held (4 measures)

Median (range)

1.15 (1 to 1.3)

Median (range)

38.4% (28.5% to
43.8%)

6/6

Sutherland
2017

Supporting
Children’s
Outcomes
using Re-
wards, Exer-
cise and Skills
(SCORES)

Physical activ-
ity

Audit and feedback, education
materials, education meeting,
education outreach visits, local
opinion leader, other

Usual practice
or waiting-list
control

Dichotomous:

% implementing a variety
of policies and practices (2
measures)

Continuous:

Physical education lesson
quality score

(1 measures)

% of program implementa-
tion (4 measures)

Median (range)

19% (16% to
22%)

Mean differ-
ence

21.5a

Median (range)

-8% (-18% to
2%)

0/2

1/1

0/4

Whatley Blum
2007

No trial name Nutrition Clinical practice guidelines, edu-
cational materials, educational
meetings, educational outreach
visits, external funding, distribu-
tion of supplies, local consensus
process, other

Usual practice
or waiting-list
control

Continuous:

% of food and beverage
items meeting guideline nu-
trient and portion criteria (6
measures)

Median (range)

42.95% (15.7%
to 60.6%)

5/6

Wolfenden
2017

No trial name Nutrition Audit and feedback, continuous
quality improvement, external
funding, education materials,

Usual practice Dichotomous: Median (range)

66.6% (60.5% to
72.6%)

2/2

Table 3.   Summary of intervention, measures and absolute intervention effect size in included studies  (Continued)
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education meeting, education
outreach visits, local consensus
process, local opinion leader, tai-
lored intervention, other

% implementing a variety
of policies and practices (2
measures)

Yoong 2016 CAFÉ Nutrition Audit and feedback, continuous
quality improvement, education
materials, tailored intervention

Usual practice Dichotomous:

% implementing a variety
of policies and practices (2
measures)

Median (range)

21.6% (15.6% to
27.5%)

0/2

Young 2008 Trial of Activ-
ity for Ado-
lescent Girls
(TAAG)

Physical activ-
ity

Education materials, education
meetings, educational outreach
visits, inter-professional educa-
tion, local consensus processes,
local opinion leaders

Usual practice Dichotomous:

% implementing a variety
of policies and practices (7
measures)

Continuous:

Average number of physical
activity programs taught (1
measure)

Median (range)

9.3% (-6.8% to
55.5%)

Effect Size
(95%CI)

5.1 (-0.4 to10.6)

1/8

Table 3.   Summary of intervention, measures and absolute intervention effect size in included studies  (Continued)

aNo measure of variability.
bDid not report aggregate results by group.
cPhysical activity was also a targeted risk factor however, this component did not meet our inclusion criteria (e.g. implementation outcomes unavailable, study staff implemented
physical activity component etc.) and was therefore, not considered in our review.
dTobacco use was also a targeted risk factor however, this component did not meet our inclusion criteria (e.g. implementation outcomes unavailable) and was therefore, not
considered in our review.
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A P P E N D I C E S

Appendix 1. Search Strategy

MEDLINE search strategy

 

# Searches

1 schools/

2 ((primary or elementary or middle or junior or high or secondary) adj (school* or student*)).mp.

3 kinder*.mp.

4 1 or 2 or 3

5 implement*.tw.

6 dissemination.tw.

7 adopt*.tw.

8 practice.tw.

9 organi?ational change*.tw.

10 diffusion.tw.

11 system* change*.tw.

12 quality improvement*.tw.

13 transformation.tw.

14 translation.tw.

15 transfer.tw.

16 uptake.tw.

17 sustainab*.tw.

18 institutionali*.tw.

19 routin*.tw.

20 maintenance.tw.

21 capacity.tw.

22 incorporation.tw.

23 adherence.tw.

24 program*.tw.
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25 integration.tw.

26 scal* up.tw.

27 5 or 6 or 7 or 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 or 23 or
24 or 25 or 26

28 exp Obesity/

29 Weight Gain/

30 exp Weight Loss/

31 obes*.tw.

32 (weight gain or weight loss).tw.

33 (overweight or over weight or overeat* or over eat*).tw.

34 weight change*.tw.

35 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

36 exp Primary Prevention/

37 (primary prevention or secondary prevention).tw.

38 (preventive measure* or preventative measure*).tw.

39 (preventive care or preventative care).tw.

40 (obes* adj2 (prevent* or treat*)).tw.

41 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40

42 exp Exercise/

43 physical activity.tw.

44 physical inactivity.tw.

45 exp Motor Activity/

46 (physical education and training).tw.

47 exp "Physical Education and Training"/

48 Physical Fitness/

49 sedentary.tw.

50 exp Life Style/

51 exp Leisure Activities/

52 exp Sports/

  (Continued)
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53 Dancing/

54 dancing.tw.

55 (exercise* adj aerobic*).tw.

56 sport*.tw.

57 ((lifestyle* or life style*) adj5 activ*).tw.

58 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57

59 exp Diet/

60 nutrition*.tw.

61 healthy eating.tw.

62 Child Nutrition Sciences/

63 fruit*.tw.

64 vegetable*.tw.

65 canteen*.tw.

66 food service*.tw.

67 menu*.tw.

68 calorie*.tw.

69 Energy Intake/

70 energy density.tw.

71 Eating/

72 Feeding Behavior/ or feeding behaviour.mp.

73 dietary intake.tw.

74 Food Habits/

75 Food/

76 Carbonated Beverages/ or soK drink*.mp.

77 soda.tw.

78 sweetened drink*.tw.

79 Dietary Fats, Unsaturated/ or Dietary Fats/

80 confectionar*.tw.

  (Continued)
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81 (school adj (lunch* or meal*)).tw.

82 menu plan*.tw.

83 ((feeding or food or nutrition*) adj program*).tw.

84 cafeteria*.tw.

85 Nutritional Status/

86 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or
77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85

87 exp Smoking/

88 exp "Tobacco Use Cessation"/

89 smok*.tw.

90 Nicotine/

91 Tobacco/ or "Tobacco Use"/

92 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

93 "Tobacco Use Disorder"/

94 ex-smoker*.tw.

95 anti-smok*.tw.

96 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95

97 alcohol drinking/ or binge drinking/

98 alcohol*.tw.

99 Alcoholic Intoxication/ or Alcoholism/

100 drink*.tw.

101 liquor*.tw.

102 beer*.tw.

103 wine*.tw.

104 spirit*.tw.

105 drunk*.tw.

106 intoxicat*.tw.

107 binge.tw.

  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
161



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

108 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 105 or 106 or 107

109 41 or 58 or 86 or 96 or 108

110 Randomized Controlled Trial/

111 clinical trial/ or controlled clinical trial/

112 random allocation/

113 Double-Blind Method/

114 Single-Blind Method/

115 placebos/

116 Research Design/

117 Intervention Studies/

118 Evaluation Studies/

119 Comparative Study/

120 exp Longitudinal Studies/

121 Cross-Over Studies/

122 clinical trial.tw.

123 latin square.tw.

124 (time adj series).tw.

125 (before adj2 after adj3 (stud* or trial* or design*)).tw.

126 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

127 placebo*.tw.

128 random*.tw.

129 (matched adj (communit* or school* or population*)).tw.

130 control*.tw.

131 (comparison group* or control group*).tw.

132 matched pairs.tw.

133 outcome stud*.tw.

134 (quasiexperimental or quasi experimental or pseudo experimental).tw.

135 (nonrandomi?ed or non randomi?ed or psuedo randomi?ed or quasi randomi?ed).tw.

  (Continued)
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136 prospectiv*.tw.

137 volunteer*.tw.

138 110 or 111 or 112 or 113 or 114 or 115 or 116 or 117 or 118 or 119 or 120 or 121 or 122 or 123 or 124
or 125 or 126 or 127 or 128 or 129 or 130 or 131 or 132 or 133 or 134 or 135 or 136 or 137

139 4 and 27 and 109 and 138

140 limit 139 to ("child (6 to 12 years)" or "adolescent (13 to 18 years)")

  (Continued)

 
Embase Classic and Embase search strategy

 

# Searches

1 schools/

2 ((primary or elementary or middle or junior or high or secondary) adj (school* or student*)).mp.

3 kinder*.mp.

4 1 or 2 or 3

5 implement*.tw.

6 dissemination.tw.

7 adopt*.tw.

8 practice.tw.

9 organi?ational change*.tw.

10 diffusion.tw.

11 system* change*.tw.

12 quality improvement*.tw.

13 transformation.tw.

14 translation.tw.

15 transfer.tw.

16 uptake.tw.

17 sustainab*.tw.

18 institutionali*.tw.

19 routin*.tw.
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20 maintenance.tw.

21 capacity.tw.

22 incorporation.tw.

23 adherence.tw.

24 program*.tw.

25 integration.tw.

26 scal* up.tw.

27 5 or 6 or 7 or 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 or 23 or
24 or 25 or 26

exp Obesity/

29 Weight Gain/

30 exp Weight Loss/

31 obes*.tw.

32 (weight gain or weight loss).tw.

33 (overweight or over weight or overeat* or over eat*).tw.

34 weight change*.tw.

35 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

36 exp Primary Prevention/

37 (primary prevention or secondary prevention).tw.

38 (preventive measure* or preventative measure*).tw.

39 (preventive care or preventative care).tw.

40 (obes* adj2 (prevent* or treat*)).tw.

41 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40

42 exp Exercise/

43 physical activity.tw.

44 physical inactivity.tw.

45 exp Motor Activity/

46 (physical education and training).tw.

47 exp "Physical Education and Training"/
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48 Physical Fitness/

49 sedentary.tw.

50 exp Life Style/

51 exp Leisure Activities/

52 exp Sports/

53 Dancing/

54 dancing.tw.

55 (exercise* adj aerobic*).tw.

56 sport*.tw.

57 ((lifestyle* or life style*) adj5 activ*).tw.

58 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57

59 exp Diet/

60 nutrition*.tw.

61 healthy eating.tw.

62 Child Nutrition Sciences/

63 fruit*.tw.

64 vegetable*.tw.

65 canteen*.tw.

66 food service*.tw.

67 menu*.tw.

68 calorie*.tw.

69 Energy Intake/

70 energy density.tw.

71 Eating/

72 Feeding Behavior/ or feeding behaviour.mp.

73 dietary intake.tw.

74 Food Habits/

75 Food/
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76 Carbonated Beverages/ or soK drink*.mp.

77 soda.tw.

78 sweetened drink*.tw.

79 Dietary Fats, Unsaturated/ or Dietary Fats/

80 confectionar*.tw.

81 (school adj (lunch* or meal*)).tw.

82 menu plan*.tw.

83 ((feeding or food or nutrition*) adj program*).tw.

84 cafeteria*.tw.

85 Nutritional Status/

86 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or
77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85

87 exp Smoking/

88 exp "Tobacco Use Cessation"/

89 smok*.tw.

90 Nicotine/

91 Tobacco/ or "Tobacco Use"/

92 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

93 "Tobacco Use Disorder"/

94 ex-smoker*.tw.

95 anti-smok*.tw.

96 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95

97 alcohol drinking/ or binge drinking/

98 alcohol*.tw.

99 Alcoholic Intoxication/ or Alcoholism/

100 drink*.tw.

101 liquor*.tw.

102 beer*.tw.
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103 wine*.tw.

104 spirit*.tw.

105 drunk*.tw.

106 intoxicat*.tw.

107 binge.tw.

108 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 105 or 106 or 107

109 41 or 58 or 86 or 96 or 108

110 Randomized Controlled Trial/

111 clinical trial/ or controlled clinical trial/

112 random allocation/

113 Double-Blind Method/

114 Single-Blind Method/

115 placebos/

116 Research Design/

117 Intervention Studies/

118 Evaluation Studies/

119 Comparative Study/

120 exp Longitudinal Studies/

121 Cross-Over Studies/

122 clinical trial.tw.

123 latin square.tw.

124 (time adj series).tw.

125 (before adj2 after adj3 (stud* or trial* or design*)).tw.

126 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

127 placebo*.tw.

128 random*.tw.

129 (matched adj (communit* or school* or population*)).tw.

130 control*.tw.
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131 (comparison group* or control group*).tw.

132 matched pairs.tw.

133 outcome stud*.tw.

134 (quasiexperimental or quasi experimental or pseudo experimental).tw.

135 (nonrandomi?ed or non randomi?ed or psuedo randomi?ed or quasi randomi?ed).tw.

136 prospectiv*.tw.

137 volunteer*.tw.

138 110 or 111 or 112 or 113 or 114 or 115 or 116 or 117 or 118 or 119 or 120 or 121 or 122 or 123 or 124
or 125 or 126 or 127 or 128 or 129 or 130 or 131 or 132 or 133 or 134 or 135 or 136 or 137

139 4 and 27 and 109 and 138

140 limit 139 to (school child <7 to 12 years> or adolescent <13 to 17 years>)

  (Continued)

 
MEDLINE In-Process & Other Non-Indexed Citations Search Strategy

 

# Searches

1 schools/

2 ((primary or elementary or middle or junior or high or secondary) adj (school* or student*)).mp.

3 kinder*.mp.

4 1 or 2 or 3

5 implement*.tw.

6 dissemination.tw.

7 adopt*.tw.

8 practice.tw.

9 organi?ational change*.tw.

10 diffusion.tw.

11 system* change*.tw.

12 quality improvement*.tw.

13 transformation.tw.

14 translation.tw.
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15 transfer.tw.

16 uptake.tw.

17 sustainab*.tw.

18 institutionali*.tw.

19 routin*.tw.

20 maintenance.tw.

21 capacity.tw.

22 incorporation.tw.

23 adherence.tw.

24 program*.tw.

25 integration.tw.

26 scal* up.tw.

27 5 or 6 or 7 or 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 or 23 or
24 or 25 or 26

28 exp Obesity/

29 Weight Gain/

30 exp Weight Loss/

31 obes*.tw.

32 (weight gain or weight loss).tw.

33 (overweight or over weight or overeat* or over eat*).tw.

34 weight change*.tw.

35 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

36 exp Primary Prevention/

37 (primary prevention or secondary prevention).tw.

38 (preventive measure* or preventative measure*).tw.

39 (preventive care or preventative care).tw.

40 (obes* adj2 (prevent* or treat*)).tw.

41 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40

42 exp Exercise/
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43 physical activity.tw.

44 physical inactivity.tw.

45 exp Motor Activity/

46 (physical education and training).tw.

47 exp "Physical Education and Training"/

48 Physical Fitness/

49 sedentary.tw.

50 exp Life Style/

51 exp Leisure Activities/

52 exp Sports/

53 Dancing/

54 dancing.tw.

55 (exercise* adj aerobic*).tw.

56 sport*.tw.

57 ((lifestyle* or life style*) adj5 activ*).tw.

58 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57

59 exp Diet/

60 nutrition*.tw.

61 healthy eating.tw.

62 Child Nutrition Sciences/

63 fruit*.tw.

64 vegetable*.tw.

65 canteen*.tw.

66 food service*.tw.

67 menu*.tw.

68 calorie*.tw.

69 Energy Intake/

70 energy density.tw.
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71 Eating/

72 Feeding Behavior/ or feeding behaviour.mp.

73 dietary intake.tw.

74 Food Habits/

75 Food/

76 Carbonated Beverages/ or soK drink*.mp.

77 soda.tw.

78 sweetened drink*.tw.

79 Dietary Fats, Unsaturated/ or Dietary Fats/

80 confectionar*.tw.

81 (school adj (lunch* or meal*)).tw.

82 menu plan*.tw.

83 ((feeding or food or nutrition*) adj program*).tw.

84 cafeteria*.tw.

85 Nutritional Status/

86 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or
77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85

87 exp Smoking/

88 exp "Tobacco Use Cessation"/

89 smok*.tw.

90 Nicotine/

91 Tobacco/ or "Tobacco Use"/

92 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

93 "Tobacco Use Disorder"/

94 ex-smoker*.tw.

95 anti-smok*.tw.

96 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95

97 alcohol drinking/ or binge drinking/

  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
171



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

98 alcohol*.tw.

99 Alcoholic Intoxication/ or Alcoholism/

100 drink*.tw.

101 liquor*.tw.

102 beer*.tw.

103 wine*.tw.

104 spirit*.tw.

105 drunk*.tw.

106 intoxicat*.tw.

107 binge.tw.

108 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 105 or 106 or 107

109 41 or 58 or 86 or 96 or 108

110 Randomized Controlled Trial/

111 clinical trial/ or controlled clinical trial/

112 random allocation/

113 Double-Blind Method/

114 Single-Blind Method/

115 placebos/

116 Research Design/

117 Intervention Studies/

118 Evaluation Studies/

119 Comparative Study/

120 exp Longitudinal Studies/

121 Cross-Over Studies/

122 clinical trial.tw.

123 latin square.tw.

124 (time adj series).tw.

125 (before adj2 after adj3 (stud* or trial* or design*)).tw.
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126 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

127 placebo*.tw.

128 random*.tw.

129 (matched adj (communit* or school* or population*)).tw.

130 control*.tw.

131 (comparison group* or control group*).tw.

132 matched pairs.tw.

133 outcome stud*.tw.

134 (quasiexperimental or quasi experimental or pseudo experimental).tw.

135 (nonrandomi?ed or non randomi?ed or psuedo randomi?ed or quasi randomi?ed).tw.

136 prospectiv*.tw.

137 volunteer*.tw.

138 110 or 111 or 112 or 113 or 114 or 115 or 116 or 117 or 118 or 119 or 120 or 121 or 122 or 123 or 124
or 125 or 126 or 127 or 128 or 129 or 130 or 131 or 132 or 133 or 134 or 135 or 136 or 137

139 4 and 27 and 109 and 138

140 (exercis* or diet* or physical fitness or energy intake or food* or fat* or tobacco).tw.

141 109 or 140

142 (randomi?ed controlled trial* or single blind method or placebo* or research design or intervention
stud* or cross over stud*).tw.

143 138 or 142

144 4 and 27 and 141 and 143

  (Continued)

 
Age limits are not applied to Medline In Process records

PsycINFO search strategy

 

# Searches

1 schools/

2 ((primary or elementary or middle or junior or high or secondary) adj (school* or student*)).mp.

3 kinder*.mp.

4 1 or 2 or 3
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5 implement*.tw.

6 dissemination.tw.

7 adopt*.tw.

8 practice.tw.

9 organi?ational change*.tw.

10 diffusion.tw.

11 system* change*.tw.

12 quality improvement*.tw.

13 transformation.tw.

14 translation.tw.

15 transfer.tw.

16 uptake.tw.

17 sustainab*.tw.

18 institutionali*.tw.

19 routin*.tw.

20 maintenance.tw.

21 capacity.tw.

22 incorporation.tw.

23 adherence.tw.

24 program*.tw.

25 integration.tw.

26 scal* up.tw.

27 5 or 6 or 7 or 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 or 23 or
24 or 25 or 26

28 exp Obesity/

29 Weight Gain/

30 exp Weight Loss/

31 obes*.tw.

32 (weight gain or weight loss).tw.
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33 (overweight or over weight or overeat* or over eat*).tw.

34 weight change*.tw.

35 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

36 exp Primary Prevention/

37 (primary prevention or secondary prevention).tw.

38 (preventive measure* or preventative measure*).tw.

39 (preventive care or preventative care).tw.

40 (obes* adj2 (prevent* or treat*)).tw.

41 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40

42 exp Exercise/

43 physical activity.tw.

44 physical inactivity.tw.

45 exp Motor Activity/

46 (physical education and training).tw.

47 exp "Physical Education and Training"/

48 Physical Fitness/

49 sedentary.tw.

50 exp Life Style/

51 exp Leisure Activities/

52 exp Sports/

53 Dancing/

54 dancing.tw.

55 (exercise* adj aerobic*).tw.

56 sport*.tw.

57 ((lifestyle* or life style*) adj5 activ*).tw.

58 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57

59 exp Diet/

60 nutrition*.tw.
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61 healthy eating.tw.

62 Child Nutrition Sciences/

63 fruit*.tw.

64 vegetable*.tw.

65 canteen*.tw.

66 food service*.tw.

67 menu*.tw.

68 calorie*.tw.

69 Energy Intake/

70 energy density.tw.

71 Eating/

72 Feeding Behavior/ or feeding behaviour.mp.

73 dietary intake.tw.

74 Food Habits/

75 Food/

76 Carbonated Beverages/ or soK drink*.mp.

77 soda.tw.

78 sweetened drink*.tw.

79 Dietary Fats, Unsaturated/ or Dietary Fats/

80 confectionar*.tw.

81 (school adj (lunch* or meal*)).tw.

82 menu plan*.tw.

83 ((feeding or food or nutrition*) adj program*).tw.

84 cafeteria*.tw.

85 Nutritional Status/

86 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or
77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85

87 exp Smoking/

88 exp "Tobacco Use Cessation"/
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89 smok*.tw.

90 Nicotine/

91 Tobacco/ or "Tobacco Use"/

92 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

93 "Tobacco Use Disorder"/

94 ex-smoker*.tw.

95 anti-smok*.tw.

96 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95

97 alcohol drinking/ or binge drinking/

98 alcohol*.tw.

99 Alcoholic Intoxication/ or Alcoholism/

100 drink*.tw.

101 liquor*.tw.

102 beer*.tw.

103 wine*.tw.

104 spirit*.tw.

105 drunk*.tw.

106 intoxicat*.tw.

107 binge.tw.

108 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 105 or 106 or 107

109 41 or 58 or 86 or 96 or 108

110 Randomized Controlled Trial/

111 clinical trial/ or controlled clinical trial/

112 random allocation/

113 Double-Blind Method/

114 Single-Blind Method/

115 placebos/

116 Research Design/
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117 Intervention Studies/

118 Evaluation Studies/

119 Comparative Study/

120 exp Longitudinal Studies/

121 Cross-Over Studies/

122 clinical trial.tw.

123 latin square.tw.

124 (time adj series).tw.

125 (before adj2 after adj3 (stud* or trial* or design*)).tw.

126 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

127 placebo*.tw.

128 random*.tw.

129 (matched adj (communit* or school* or population*)).tw.

130 control*.tw.

131 (comparison group* or control group*).tw.

132 matched pairs.tw.

133 outcome stud*.tw.

134 (quasiexperimental or quasi experimental or pseudo experimental).tw.

135 (nonrandomi?ed or non randomi?ed or psuedo randomi?ed or quasi randomi?ed).tw.

136 prospectiv*.tw.

137 volunteer*.tw.

138 110 or 111 or 112 or 113 or 114 or 115 or 116 or 117 or 118 or 119 or 120 or 121 or 122 or 123 or 124
or 125 or 126 or 127 or 128 or 129 or 130 or 131 or 132 or 133 or 134 or 135 or 136 or 137

139 4 and 27 and 109 and 138

140 4 and 27 and 109

141 (diet* or energy intake or food habits or fat).tw.

142 randomi?ed controlled trial*.tw.

143 109 or 141

144 138 or 142
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145 4 and 27 and 143 and 144

146 limit 145 to (180 school age or 200 adolescence )

  (Continued)

 
CINAHL Search Strategy

 

# Query

S139 S4 AND S27 AND S110 AND S138 Limiters - Age Groups: Child: 6-12 years, Adolescent: 13-18
years

S138 S111 OR S112 OR S113 OR S114 OR S115 OR S116 OR S117 OR S118 OR S119 OR S120 OR S121 OR
S122 OR S123 OR S124 OR S125 OR S126 OR S127 OR S128 OR S129 OR S130 OR S131 OR S132 OR
S133 OR S134 OR S135 OR S136 OR S137

S137 AB volunteer*

S136 AB prospectiv*

S135 (nonrandomised or nonrandomized or non randomized or non randomised or psuedo randomised
or psuedo randomized or quasi randomised or quasi randomized

S134 AB quasiexperimental or quasi experimental or pseudo experimental

S133 AB outcome stud*

S132 AB matched pairs

S131 AB (comparison group* or control group*)

S130 AB control*

S129 (matched n1 (communit* or school* or population*))

S128 AB random*

S127 AB placebo*

S126 ((singl* or doubl* or trebl* or tripl*) n5 (blind* or mark))

S125 (before n2 after n3 (stud* or trial* or design*))

S124 (MH "Time Series")

S123 "latin square"

S122 AB clinical trial*

S121 (MH "Crossover Design") OR "Cross-Over Studies"

S120 (MH "Prospective Studies") OR "Longitudinal Studies"
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S119 (MH "Comparative Studies")

S118 (MH "Evaluation Research") OR "Evaluation Studies"

S117 (MH "Experimental Studies") OR "Intervention Studies"

S116 (MH "Study Design")

S115 (MH "Placebos")

S114 (MH "Single-Blind Studies")

S113 (MH "Double-Blind Studies")

S112 (MH "Random Assignment")

S111 (MH "Randomized Controlled Trials") OR (MH "Clinical Trials+")

S110 S42 OR S57 OR S87 OR S97 OR S109

S109 S98 OR S99 OR S100 OR S101 OR S102 OR S103 OR S104 OR S105 OR S106 OR S107 OR S108

S108 AB binge

S107 AB intoxicat*

S106 AB drunk*

S105 AB spirit*

S104 AB wine*

S103 AB beer*

S102 AB liquor*

S101 AB drink*

S100 (MH "Alcoholism") OR (MH "Alcoholic Intoxication")

S99 AB alcohol*

S98 (MH "Binge Drinking") OR (MH "Drinking Behavior")

S97 S88 OR S89 OR S90 OR S91 OR S92 OR S93 OR S94 OR S95 OR S96

S96 AB anti-smok*

S95 AB ex-smoker*

S94 (MH "Substance Use Disorders")

S93 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) n5 (smok* or tobacco
or nicotine))

S92 (MH "Tobacco")
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S91 (MH "Nicotine")

S90 AB smok*

S89 (MH "Smoking Cessation Programs") OR (MH "Tobacco Abuse Control (Saba CCC)") OR (MH "Tobac-
co Abuse (Saba CCC)") OR "Tobacco Use Cessation"

S88 (MH "Smoking+")

S87 S58 OR S59 OR S60 OR S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67 OR S68 OR S69 OR S70 OR
S71 OR S72 OR S73 OR S74 OR S75 OR S76 OR S77 OR S78 OR S79 OR S80 OR S81 OR S82 OR S83 OR
S84 OR S85 OR S86

S86 (MH "Nutritional Status")

S85 "cafeteria*"

S84 ((feeding or food or nutrition*) n1 program*)

S83 "menu plan*"

S82 (school n1 (lunch* or meal*))

S81 (MH "Candy")

S80 "confectionar*"

S79 (MH "Dietary Fats")

S78 "sweetened drink*"

S77 "soda"

S76 (MH "Carbonated Beverages") OR "soK drink*"

S75 (MH "Food")

S74 (MH "Food Habits")

S73 (MH "Food Intake") OR "dietary intake"

S72 (MH "Eating Behavior") OR "feeding behaviour"

S71 (MH "Eating")

S70 (MH "Energy Density")

S69 (MH "Energy Intake")

S68 "calorie*"

S67 "menu*"

S66 (MH "Food Services") OR "food service*"

S65 AB canteen*

  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting risk factors for chronic disease (Review)

Copyright © 2017 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.
181



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

S64 fruit*

S63 (MH "Vegetables") OR "vegetable*"

S62 (MH "Fruit+")

S61 "Child Nutrition Sciences" OR (MH "Child Nutrition")

S60 healthy eating

S59 nutrition*

S58 (MH "Diet+")

S57 S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR
S56

S56 ((lifestyle* or life style*) n5 activ*)

S55 AB sport*

S54 (exercise* n1 aerobic*)

S53 (MH "Dancing+") OR "Dancing"

S52 (MH "Sports+")

S51 (MH "Leisure Activities+")

S50 (MH "Life Style+") OR (MH "Life Style, Sedentary")

S49 "sedentary"

S48 (MH "Physical Fitness")

S47 (MH "Physical Education and Training") OR "physical education and training"

S46 (MH "Motor Activity+")

S45 physical inactivity

S44 (MH "Physical Activity")

S43 (MH "Exercise+")

S42 S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 OR S39 OR S40 OR
S41

S41 (obes* n2 (prevent* or treat*))

S40 preventive care or preventative care

S39 preventative measure*

S38 preventive measure*
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S37 "secondary prevention"

S36 "Primary Prevention"

S35 ((bmi or body mass index) n2 (gain or loss or change))

S34 weight change*

S33 (overweight or over weight or overeat* or over eat*)

S32 (weight gain or weight loss)

S31 obes*

S30 (MH "Weight Loss")

S29 (MH "Weight Gain")

S28 (MH "Obesity+")

S27 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR 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 OR S21 OR S22 OR S23 OR S24 OR S25 OR S26

S26 AB scal* up

S25 AB integration

S24 AB program*

S23 AB adherence

S22 AB incorporation

S21 AB capacity

S20 AB maintenance

S19 AB routin*

S18 AB institutionali*

S17 AB sustainab*

S16 AB uptake

S15 AB transfer

S14 AB translation

S13 AB transformation

S12 AB quality improvement*

S11 AB system* change*

S10 AB diffusion

  (Continued)
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S9 AB organisational change* or organizational change*

S8 AB practice

S7 adopt*

S6 AB dissemination

S5 AB implement*

S4 S1 OR S2 OR S3

S3 kinder*

S2 ((primary or elementary or middle or junior or high or secondary) n1 (school* or student*))

S1 (MH "Schools") OR (MH "Schools, Elementary") OR (MH "Schools, Middle") OR (MH "Schools, Se-
condary")

  (Continued)

 
COCHRANE LIBRARY search strategy

School* or ((primary or elementary or middle or junior or high or secondary) and student*) or kinder*

in Title, Abstract, Keywords and

Implement* or dissemination or adopt* or practice or "organisational change*" or "organizational change*" or diffusion or "system*
change*" or "quality improvement*" or transformation or translation or transfer or uptake or sustainab* or institutionali* or routin* or
maintenance or capacity or incorporation or adherence or program* or integration or "scal* up"

in Title, Abstract, Keywords and

Obes* or "Weight Gain" or "Weight Loss" or overweight or "over weight" or overeat* or "over eat*" or "weight change*" or ((bmi or body
mass index) and (gain or loss or change)) or "Primary Prevention" or "secondary prevention" or "preventive measure*" or "preventative
measure" or "preventive care" or "preventative care" or Exercise or "physical activity" or "physical inactivity" or "Motor Activity" or
"physical education and training" or "Physical Fitness" or sedentary or "Life Style" or lifestyle or "Leisure Activities" or sport* or Dancing
or aerobic* or diet or nutrition* or "healthy eating" or "Child Nutrition Sciences" or fruit* or vegetable* or canteen* or "food service*" or
menu* or calorie* or "Energy Intake" or "energy density" or eating or "Feeding Behavior" or "Feeding Behaviour" or "dietary intake" or
food or "Carbonated Beverage*" or "soK drink*" or soda or "sweetened drink*" or "Dietary Fats" or confectionar* or "school lunch*" or
"school meal*" or "menu plan*" or ((feeding or food or nutrition*) and program*) or cafeteria* or smok* or Tobacco or Nicotine or alcohol*
or drink* or liquor* or beer* or wine* or spirit* or drunk* or intoxicat* or binge in Title, Abstract, Keywords

Dissertations and Theses search strategy

ti(School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*)

AND

ab(Implement* OR dissemination OR adopt* OR practice OR "organisational change*" OR "organizational change*" OR diffusion OR
"system* change*" OR "quality improvement*" OR transformation OR translation OR transfer OR uptake OR sustainab* OR institutionali*
OR routin* OR maintenance OR capacity OR incorporation OR adherence OR program* OR integration OR "scal* up")

AND

ti(Obes* OR "Weight Gain" OR "Weight Loss" OR overweight OR "over weight" OR overeat* OR "over eat*" OR "weight change*" OR ((bmi
OR body mass index) AND (gain OR loss OR change)) OR "Primary Prevention" OR "secondary prevention" OR "preventive measure*"
OR "preventative measure" OR "preventive care" OR "preventative care" OR Exercise OR "physical activity" OR "physical inactivity" OR
"Motor Activity" OR "physical education and training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activities"
OR sport* OR Dancing OR aerobic* OR diet OR nutrition* OR "healthy eating" OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR
canteen* OR "food service*" OR menu* OR calorie* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavior" OR "Feeding
Behaviour" OR "dietary intake" OR food OR "Carbonated Beverage*" OR "soK drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR
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confectionar* OR "school lunch*" OR "school meal*" OR "menu plan*" OR ((feeding OR food OR nutrition*) AND program*) OR cafeteria*
OR smok* OR Tobacco OR Nicotine OR alcohol* OR drink* OR liquor* OR beer* OR wine* OR spirit* OR drunk* OR intoxicat* OR binge)

AND

ab("Randomized Controlled Trial*" OR "Randomised Controlled Trial*" OR "clinical trial*" OR random* OR "Double-Blind Method" OR
"Single-Blind Method" OR placebo* OR "Research Design" OR "Intervention Stud*" OR "Evaluation Stud*" OR "Comparative Stud*" OR
"Longitudinal Stud*" OR "Cross-Over Stud*" OR "latin square" OR (time AND series) OR ((before AND aKer) AND (stud* OR trial* OR design*))
OR ((singl* OR doubl* OR trebl* OR tripl*) AND (blind* OR mark)) OR (matched AND (communit* OR school* OR population*)) OR control*
OR "comparison group*" OR "control group*" OR "matched pairs" OR "outcome stud*" OR quasiexperimental OR "quasi experimental" OR
"pseudo experimental" OR nonrandomized OR nonrandomised OR "non randomised" OR "non randomized" OR "psuedo randomised" OR
"psuedo randomized" OR "quasi randomised" OR "quasi randomized" OR prospective* OR volunteer*)

ERIC search strategy

ti,ab(School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*)

AND ab(Implement* OR dissemination OR adopt* OR practice OR "organisational change*" OR "organizational change*" OR diffusion OR
"system* change*" OR "quality improvement*" OR transformation OR translation OR transfer OR uptake OR sustainab* OR institutionali*
OR routin* OR maintenance OR capacity OR incorporation OR adherence OR program* OR integration OR "scal* up")

AND ti,ab(Obes* OR "Weight Gain" OR "Weight Loss" OR overweight OR "over weight" OR overeat* OR "over eat*" OR "weight change*" OR
((bmi OR body mass index) AND (gain OR loss OR change)) OR "Primary Prevention" OR "secondary prevention" OR "preventive measure*"
OR "preventative measure" OR "preventive care" OR "preventative care" OR Exercise OR "physical activity" OR "physical inactivity" OR
"Motor Activity" OR "physical education and training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activities"
OR sport* OR Dancing OR aerobic* OR diet OR nutrition* OR "healthy eating" OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR
canteen* OR "food service*" OR menu* OR calorie* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavior" OR "Feeding
Behaviour" OR "dietary intake" OR food OR "Carbonated Beverage*" OR "soK drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR
confectionar* OR "school lunch*" OR "school meal*" OR "menu plan*" OR ((feeding OR food OR nutrition*) AND program*) OR cafeteria*
OR smok* OR Tobacco OR Nicotine OR alcohol* OR drink* OR liquor* OR beer* OR wine* OR spirit* OR drunk* OR intoxicat* OR binge)

AND ab("Randomized Controlled Trial*" OR "Randomised Controlled Trial*" OR "clinical trial*" OR random* OR "Double-Blind Method"
OR "Single-Blind Method" OR placebo* OR "Research Design" OR "Intervention Stud*" OR "Evaluation Stud*" OR "Comparative Stud*" OR
"Longitudinal Stud*" OR "Cross-Over Stud*" OR "latin square" OR (time AND series) OR ((before AND aKer) AND (stud* OR trial* OR design*))
OR ((singl* OR doubl* OR trebl* OR tripl*) AND (blind* OR mark)) OR (matched AND (communit* OR school* OR population*)) OR control*
OR "comparison group*" OR "control group*" OR "matched pairs" OR "outcome stud*" OR quasiexperimental OR "quasi experimental" OR
"pseudo experimental" OR nonrandomized OR nonrandomised OR "non randomised" OR "non randomized" OR "psuedo randomised" OR
"psuedo randomized" OR "quasi randomised" OR "quasi randomized" OR prospective* OR volunteer*) Narrowed by

• Education level: [Clear(Clear Education level) Education level]: NOT (Higher Education AND Postsecondary Education AND Preschool
Education AND Adult Education AND Two Year Colleges)

SCOPUS search strategy

TITLE-ABS ( ( school* OR ( ( primary OR elementary OR middle OR junior OR high OR secondary ) AND student* ) OR kinder* ) ) AND TITLE
( implement* OR dissemination OR adopt* OR practice OR "organisational change*" OR "organizational change*" OR diffusion OR "system*
change*" OR "quality improvement*" OR transformation OR translation OR transfer OR uptake OR sustainab* OR institutionali* OR routin*
OR maintenance OR capacity OR incorporation OR adherence OR program* OR integration OR "scal* up" ) AND TITLE-ABS ( obes* OR
"Weight Gain" OR "Weight Loss" OR overweight OR "over weight" OR overeat* OR "over eat*" OR "weight change*" OR bmi OR "body
mass index" OR "Primary Prevention" OR "secondary prevention" OR "preventive measure*" OR "preventative measure" OR "preventive
care" OR "preventative care" OR exercise OR "physical activity" OR "physical inactivity" OR "Motor Activity" OR "physical education and
training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activities" OR sport* OR dancing OR aerobic* OR diet
OR nutrition* OR "healthy eating" OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR
calorie* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavior" OR "Feeding Behaviour" OR "dietary intake" OR food
OR "Carbonated Beverage*" OR "soK drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR
"school meal*" OR "menu plan*" OR cafeteria* OR smok* OR tobacco OR nicotine OR alcohol* OR drink* OR liquor* OR beer* OR wine*
OR spirit* OR drunk* OR intoxicat* OR binge OR "feeding program*" OR "food program*" OR "nutrition* program*" ) AND TITLE ( ( "clinical
trial*" OR random* OR "Double-Blind Method" OR "Single-Blind Method" OR placebo* OR "Research Design" OR "Intervention Stud*" OR
"Evaluation Stud*" OR "Comparative Stud*" OR "Longitudinal Stud*" OR "Cross-Over Stud*" OR "latin square" OR "time series" OR "before
and aKer" OR control* OR "comparison group*" OR "control group*" OR "matched pairs" OR "outcome stud*" OR quasiexperimental OR
"quasi experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised OR "non randomised" OR "non randomized"
OR "psuedo randomised" OR "psuedo randomized" OR "quasi randomised" OR "quasi randomized" OR prospective* OR volunteer* OR
"singl* blind*" OR "singl* mask*" OR "doubl* blind*" OR "doubl* mask*" OR "trebl* blind*" OR "trebl* mask*" OR "tripl* blind*" OR "tripl*
mask*" ) )
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Appendix 2. 'Risk of bias' assessment tool

 

RANDOM SEQUENCE GENERATION

Selection bias (biased allocation to interventions) due to inadequate generation of a randomised sequence

Criteria for a judgement of
‘Low risk’ of bias.

The investigators describe a random component in the sequence generation process such as:

• Referring to a random number table;

• Using a computer random number generator;

• Coin tossing;

• Shuffling cards or envelopes;

• Throwing dice;

• Drawing of lots;

• Minimization*.

 *Minimization may be implemented without a random element, and this is considered to be equiv-
alent to being random.

Criteria for the judgement of
‘High risk’ of bias.

The investigators describe a non-random component in the sequence generation process. Usually,
the description would involve some systematic, non-random approach, for example:

• Sequence generated by odd or even date of birth;

• Sequence generated by some rule based on date (or day) of admission;

• Sequence generated by some rule based on hospital or clinic record number.

 

Other non-random approaches happen much less frequently than the systematic approaches men-
tioned above and tend to be obvious.  They usually involve judgement or some method of non-ran-
dom categorization of participants, for example:

• Allocation by judgement of the clinician;

• Allocation by preference of the participant;

• Allocation based on the results of a laboratory test or a series of tests;

• Allocation by availability of the intervention.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

Insufficient information about the sequence generation process to permit judgement of ‘Low risk’
or ‘High risk’.

ALLOCATION CONCEALMENT 

Selection bias (biased allocation to interventions) due to inadequate concealment of allocations prior to assignment

Criteria for a judgement of
‘Low risk’ of bias.

Participants and investigators enrolling participants could not foresee assignment because one of
the following, or an equivalent method, was used to conceal allocation:

• Central allocation (including telephone, web-based and pharmacy-controlled randomization);

• Sequentially numbered drug containers of identical appearance;

• Sequentially numbered, opaque, sealed envelopes.

Criteria for the judgement of
‘High risk’ of bias.

Participants or investigators enrolling participants could possibly foresee assignments and thus in-
troduce selection bias, such as allocation based on:

• Using an open random allocation schedule (e.g. a list of random numbers);

• Assignment envelopes were used without appropriate safeguards (e.g. if envelopes were unsealed
or nonopaque or not sequentially numbered);

• Alternation or rotation;
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• Date of birth;

• Case record number;

• Any other explicitly unconcealed procedure.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. This is usually the case if
the method of concealment is not described or not described in sufficient detail to allow a definite
judgement – for example if the use of assignment envelopes is described, but it remains unclear
whether envelopes were sequentially numbered, opaque and sealed.

BLINDING OF PARTICIPANTS AND PERSONNEL

Performance bias due to knowledge of the allocated interventions by participants and personnel during the study

Criteria for a judgement of
‘Low risk’ of bias.

Any one of the following:

• No blinding or incomplete blinding, but the review authors judge that the outcome is not likely
to be influenced by lack of blinding;

• Blinding of participants and key study personnel ensured, and unlikely that the blinding could
have been broken.

Criteria for the judgement of
‘High risk’ of bias.

Any one of the following:

• No blinding or incomplete blinding, and the outcome is likely to be influenced by lack of blinding;

• Blinding of key study participants and personnel attempted, but likely that the blinding could
have been broken, and the outcome is likely to be influenced by lack of blinding.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

Any one of the following:

• Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’;

• The study did not address this outcome.

BLINDING OF OUTCOME ASSESSMENT

Detection bias due to knowledge of the allocated interventions by outcome assessors

Criteria for a judgement of
‘Low risk’ of bias.

Any one of the following:

• No blinding of outcome assessment, but the review authors judge that the outcome measurement
is not likely to be influenced by lack of blinding;

• Blinding of outcome assessment ensured, and unlikely that the blinding could have been broken.

Criteria for the judgement of
‘High risk’ of bias.

Any one of the following:

• No blinding of outcome assessment, and the outcome measurement is likely to be influenced by
lack of blinding;

• Blinding of outcome assessment, but likely that the blinding could have been broken, and the
outcome measurement is likely to be influenced by lack of blinding.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

Any one of the following:

• Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’;

• The study did not address this outcome.

INCOMPLETE OUTCOME DATA 

Attrition bias due to amount, nature or handling of incomplete outcome data

Criteria for a judgement of
‘Low risk’ of bias.

Any one of the following:

• No missing outcome data;

  (Continued)
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• Reasons for missing outcome data unlikely to be related to true outcome (for survival data, cen-
soring unlikely to be introducing bias);

• Missing outcome data balanced in numbers across intervention groups, with similar reasons for
missing data across groups;

• For dichotomous outcome data, the proportion of missing outcomes compared with observed
event risk not enough to have a clinically relevant impact on the intervention effect estimate;

• For continuous outcome data, plausible effect size (difference in means or standardized differ-
ence in means) among missing outcomes not enough to have a clinically relevant impact on ob-
served effect size;

• Missing data have been imputed using appropriate methods.

Criteria for the judgement of
‘High risk’ of bias.

Any one of the following:

• Reason for missing outcome data likely to be related to true outcome, with either imbalance in
numbers or reasons for missing data across intervention groups;

• For dichotomous outcome data, the proportion of missing outcomes compared with observed
event risk enough to induce clinically relevant bias in intervention effect estimate;

• For continuous outcome data, plausible effect size (difference in means or standardized differ-
ence in means) among missing outcomes enough to induce clinically relevant bias in observed
effect size;

• ‘As-treated’ analysis done with substantial departure of the intervention received from that as-
signed at randomization;

• Potentially inappropriate application of simple imputation.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

Any one of the following:

• Insufficient reporting of attrition/exclusions to permit judgement of ‘Low risk’ or ‘High risk’ (e.g.
number randomized not stated, no reasons for missing data provided);

• The study did not address this outcome.

 

SELECTIVE REPORTING 

Reporting bias due to selective outcome reporting

Criteria for a judgement of
‘Low risk’ of bias.

Any of the following:

• The study protocol is available and all of the study’s pre-specified (primary and secondary) out-
comes that are of interest in the review have been reported in the pre-specified way;

• The study protocol is not available but it is clear that the published reports include all expected
outcomes, including those that were pre-specified (convincing text of this nature may be uncom-
mon).

Criteria for the judgement of
‘High risk’ of bias.

Any one of the following:

• Not all of the study’s pre-specified primary outcomes have been reported;

• One or more primary outcomes is reported using measurements, analysis methods or subsets of
the data (e.g. subscales) that were not pre-specified;

• One or more reported primary outcomes were not pre-specified (unless clear justification for their
reporting is provided, such as an unexpected adverse effect);

• One or more outcomes of interest in the review are reported incompletely so that they can not
be entered in a meta-analysis;

• The study report fails to include results for a key outcome that would be expected to have been
reported for such a study.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

Insufficient information to permit judgement of ‘Low risk’ or ‘High risk’. It is likely that the majority
of studies will fall into this category.

  (Continued)
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OTHER BIAS 

Bias due to problems not covered elsewhere in the table

Criteria for a judgement of
‘Low risk’ of bias.

The study appears to be free of other sources of bias.

Criteria for the judgement of
‘High risk’ of bias.

There is at least one important risk of bias. For example, the study:

• Had a potential source of bias related to the specific study design used; or

• Has been claimed to have been fraudulent; or

• Had some other problem.

Criteria for the judgement of
 ‘Unclear risk’ of bias.

There may be a risk of bias, but there is either:

• Insufficient information to assess whether an important risk of bias exists; or

• Insufficient rationale or evidence that an identified problem will introduce bias.

  (Continued)
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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

• While the reference lists of included trials were searched, we did not perform forward citation searches.

• While a search of the grey literature was conducted, we did not execute a search of the Healthcare Management Information Consortium
(HMIC) as we could not obtain access to this database. Moreover, the Applied Social Sciences Index and Abstracts (ASSIA) database was
not searched. In their absence, we ran searches in additional databases not listed in the protocol including SCOPUS, Dissertations and
Theses, ERIC, Embase Classic and MEDLINE In Progress.

• Given the considerable heterogeneity and complexity of the included studies we did not make a judgement about the overall risk of
bias of included studies. Instead we simply reportED risk of bias against each criteria described in the methods for each included study.

• A newer version of the EPOC taxonomy was published in 2015 and we used this version in preference to its predecessor to classify
implementation strategies in the review.

• We utilised data provided on request by trial authors where such information was not reported in the study manuscript. However, we
did not attempt to impute missing data to facilitate pooled analysis as meta-analysis of trial outcomes was not performed.

• We identified any cluster-trials with unit of analysis issues in the 'Risk of bias' tables. We did not calculate the effective sample size of
such trials or attempt to re-calculate the effects of such interventions as no pooled analysis was conducted.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Diet;  *Exercise;  *School Health Services;  *Smoking Prevention;  Administrative Personnel  [psychology];  Alcohol Drinking  [prevention
& control];  Chronic Disease  [*prevention & control];  Cost-Benefit Analysis;  Fruit;  Health Behavior;  Health Knowledge, Attitudes,
Practice;  Health Plan Implementation  [*methods];  Overweight  [prevention & control];  Pediatric Obesity  [*prevention & control]; 
Randomized Controlled Trials as Topic;  Risk Factors;  Vegetables

MeSH check words

Humans
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