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A B S T R A C T

Background

Several school-based interventions are eGective in improving child diet and physical activity, and preventing excessive weight gain, and
tobacco or harmful alcohol use. However, schools are frequently unsuccessful in implementing such evidence-based interventions.

Objectives

1. To evaluate the benefits and harms of strategies aiming to improve school implementation of interventions to address student diet,
physical activity, tobacco or alcohol use, and obesity.

2. To evaluate the benefits and harms of strategies to improve intervention implementation on measures of student diet, physical activity,
obesity, tobacco use or alcohol use; describe their cost or cost-eGectiveness; and any harms of strategies on schools, school staG or
students.

Search methods

We used standard, extensive Cochrane search methods. The latest search was between 1 September 2016 and 30 April 2021 to identify any
relevant trials published since the last published review.

Selection criteria

We defined 'Implementation' 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 controlled trial (RCT) or non-randomised controlled trial (non-RCT))
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 students to 'no intervention', 'usual' practice or a diGerent implementation
strategy.
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Data collection and analysis

We used standard Cochrane methods. Given the large number of outcomes reported, we selected and included the eGects of a single
outcome measure for each trial for the primary (implementation) and secondary (student health behaviour and obesity) outcomes using
a decision hierarchy. Where possible, we calculated standardised mean diGerences (SMDs) to account for variable outcome measures with
95% confidence intervals (CI). For RCTs, we conducted meta-analyses of primary and secondary outcomes using a random-eGects model,
or in instances where there were between two and five studies, a fixed-eGect model. The synthesis of the eGects for non-randomised studies
followed the 'Synthesis without meta-analysis' (SWiM) guidelines.

Main results

We included an additional 11 trials in this update bringing the total number of included studies in the review to 38. Of these, 22 were
conducted in the USA. Twenty-six studies used RCT designs. Seventeen trials tested strategies to implement healthy eating, 12 physical
activity and six a combination of risk factors. Just one trial sought to increase the implementation of interventions to delay initiation or
reduce the consumption of alcohol. All trials used multiple implementation strategies, the most common being educational materials,
educational outreach and educational meetings.

The overall certainty of evidence was low and ranged from very low to moderate for secondary review outcomes.

Pooled analyses of RCTs found, relative to a control, the use of implementation strategies may result in a large increase in the
implementation of interventions in schools (SMD 1.04, 95% CI 0.74 to 1.34; 22 RCTs, 1917 participants; low-certainty evidence). For
secondary outcomes we found, relative to control, the use of implementation strategies to support intervention implementation may result
in a slight improvement on measures of student diet (SMD 0.08, 95% CI 0.02 to 0.15; 11 RCTs, 16,649 participants; low-certainty evidence)
and physical activity (SMD 0.09, 95% CI −0.02 to 0.19; 9 RCTs, 16,389 participants; low-certainty evidence). The eGects on obesity probably
suggest little to no diGerence (SMD −0.02, 95% CI −0.05 to 0.02; 8 RCTs, 18,618 participants; moderate-certainty evidence). The eGects on
tobacco use are very uncertain (SMD −0.03, 95% CIs −0.23 to 0.18; 3 RCTs, 3635 participants; very low-certainty evidence). One RCT assessed
measures of student alcohol use and found strategies to support implementation may result in a slight increase in use (odds ratio 1.10,
95% CI 0.77 to 1.56; P = 0.60; 2105 participants). Few trials reported the economic evaluations of implementation strategies, the methods of
which were heterogeneous and evidence graded as very uncertain. A lack of consistent terminology describing implementation strategies
was an important limitation of the review.

Authors' conclusions

The use of implementation strategies may result in large increases in implementation of interventions, and slight improvements in
measures of student diet, and physical activity. Further research is required to assess the impact of implementation strategies on such
behavioural- and obesity-related outcomes, including on measures of alcohol use, where the findings of one trial suggest it may slightly
increase student risk. Given the low certainty of the available evidence for most measures further research is required to guide eGorts 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

Key messages

• Schools and their staG implement interventions to address student healthy eating, physical activity, obesity, and tobacco or alcohol use
better when strategies are used to support them to do so.
• School-based interventions whose implementation is supported may be slightly more eGective in improving student healthy eating,
physical activity, obesity or tobacco use.
• Most studies do not report economic evaluation of strategies to support implementation of interventions in schools or assess any potential
adverse eGects.

What did we want to find out?

We wanted to find out how eGective strategies were in supporting the implementation of school-based interventions to address student
diet, physical activity, unhealthy weight gain, and tobacco or alcohol use. We wanted to know if they were cost-eGective and if they had
any adverse eGects. Examples of strategies include methods of improving quality, education and training, feedback on how the school was
doing, prompts and reminders, and educational resources (e.g. manuals).

What did we do?

We updated a previous search we had conducted for studies that compared the use of a strategy to support intervention implementation to
those that had not, or that had compared two or more diGerent implementation strategies. The studies had looked at strategies to support
the implementation of interventions in schools that addressed student nutrition, physical activity, obesity, or tobacco or alcohol use. We
compared and summarised the results and rated our confidence in the evidence, based on factors such as study methods and sizes.
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alcohol use (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

2



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

What did we find?

We found 11 new trials to add to those identified in our previous search, bringing the total number of included studies to 38. Most were
conducted in the USA and examined strategies to implement healthy eating or physical activity interventions. We found, compared with
a control, the use of implementation strategies may result in large improvements in the implementation of interventions in schools, and
slight improvements in student healthy eating and physical activity. There was probably little to no eGect on student obesity. The eGects
of implementation strategies on tobacco use are very uncertain. Few trials assessed any economic benefits of the use of intervention
implementation support strategies or any potential adverse eGects for schools, staG or students.

What were the limitations of the evidence?

Despite our review showing that the use of implementation strategies resulted in large improvements in programme implementation, the
studies used methods likely to introduce errors in their results and inconsistencies across included studies, and were primarily conducted
in one country (USA). As a result, we have low confidence in the impact strategies to support implementation have on improving the
implementation of intervention in schools and most of secondary outcomes (downgraded for risk of bias and variation in methods and
results).

How up to date is this evidence?

We searched databases between 1 September 2016 and 30 April 2021.

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)
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Summary of findings 1.   Comparison of strategies for enhancing the implementation of school-based policies or practices targeting risk factors for
chronic disease

Anticipated absolute effectsOutcome

Risk with con-
trol

Risk with experimental

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence

What happens

Implementa-
tion of poli-
cies, prac-
tices or pro-
grammes that
promote stu-
dent health in
schools

Mean PA prac-
tices achieved

0.5 (SD 0.7)a

SMD of 1.04 is equivalent
to an increase in the im-
plementation of 0.73 of
a school chronic disease
prevention policy or prac-
tice

SMD 1.04 SD
higher
(0.74 higher to
1.34 higher)

897 schoolsb

(22 RCTs)

⊕⊕⊖⊖

Lowc

Implementation strategies may result in a
large increase in the implementation of inter-
ventions in schools.

Student diet Dietary diversi-
ty score (range
0–9) mean 4.54

(SD 1.22)d

SMD of 0.08 is equivalent
to an improvement in di-
etary diversity score of
0.10 units

SMD 0.08 SD
higher
(0.02 higher to
0.15 higher)

16,649 partici-
pants
(11 RCTs)

⊕⊕⊖⊖

Lowe

Implementation strategies may result in
slight improvements in student nutrition out-
comes.

Student physi-
cal activity

Mean steps/
day 2556.85 (SD

557.27)f

SMD of 0.09 is equivalent
to an improvement of 50
steps/day more

SMD 0.09 SD
higher
(0.02 lower to
0.19 higher)

16,389 partici-
pants
(9 RCTs)

⊕⊕⊖⊖

Lowg

Implementation strategies may result in
slight improvements in student physical ac-
tivity outcomes.

Student obesi-
ty

Mean BMI 19.1

(SD 3.7)h

SMD of −0.02 is equivalent
to a reduction of

BMI by 0.074 points

SMD 0.02 SD
lower
(0.05 lower to
0.02 higher)

18,618 partici-
pants
(8 RCTs)

⊕⊕⊕⊖

Moderatei

Implementation strategies probably result in
little to no difference in measures of student
obesity.

Student tobac-
co use

See comments See comments SMD 0.03 SD
lower
(0.23 lower to
0.18 higher)

3635 partici-
pants
(3 RCTs)

⊕⊖⊖⊖

Very lowj

We are very uncertain about the effect of im-
plementation strategies on tobacco use out-
comes.

Adverse events See comment See comment — (3 RCTs) ⊕⊕⊖⊖

Lowk

Interventions had little to no impact of on ad-
verse events.

Cost-effective-
ness

See comment See comment — (4 RCTs) ⊕⊖⊖⊖

Very lowl

We are uncertain whether strategies to im-
prove the implementation of school-based
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policies, practices or programmes targeting
risk factors for chronic disease are cost-effec-
tive.

BMI: body mass index; PA: physical activity; RCT: randomised controlled trial; SD: standard deviation; SMD: standardised mean difference.

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aBaseline estimates and SDs used from Sutherland 2020.
bNumber of school reported rather than participants as implementation data were not reported at the participant level and may have included school, class, individual or some
other level data.
cDowngraded one level for unclear/high risk of bias and one level for substantial heterogeneity (I2 = 81%; 50% to 90% considered substantial heterogeneity).
cBaseline estimates and SD used from de Villiers 2015.
dDowngraded one level for unclear/high risk of bias and one level for substantial heterogeneity (I2 = 63%; 50% to 90% considered substantial heterogeneity).
eBaseline estimates and SD used from Nathan 2020.
fDowngraded one level for substantial heterogeneity (I2 = 83%; 50% to 90% considered substantial heterogeneity) and one level for imprecision as 95% CI included both benefits
and harms.
gBaseline estimates and SD used from Naylor 2006.
hDowngraded one level for imprecision as 95% CI included both benefits and harms.
iDowngraded one level for unclear/high risk of bias, one level for substantial heterogeneity (I2 = 81%; 50% to 90% considered high heterogeneity), and one level for imprecision
as 95% CI include both benefits and harms.
jDowngraded one level for unclear/high risk of bias and one level for small number of studies reporting adverse outcomes.
kDowngraded one level for unclear/high risk of bias, one level for indirectness given the small number of studies providing assessment on cost-eGectiveness, and one level for
imprecision given the small number of schools in total.
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B A C K G R O U N D

Description of the condition

Five health risks (i.e. poor diet, physical inactivity, tobacco smoking,
risky alcohol consumption and obesity) are the most common
modifiable causes of chronic disease (Murray 2020). 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: dietary risks (14.1%), physical
inactivity (1.4%), tobacco smoking (7.9%), alcohol misuse (4.3%)
and high body-mass index (BMI) (8.9%) (Institute for Health 2020).
Together, they were responsible for more than 650 million years
lived with disability and 26 million deaths in 2019 (Institute for
Health 2020). As a consequence, reducing the impact of these
modifiable health risks in the community has been identified as
a public health priority, and this has not changed since the early
2010s (WHO 2011; WHO 2021).

Targeting health risks in children is an important chronic disease
prevention strategy, as health behaviours established in childhood
are likely to track into adulthood (Cruz 2018; Hayes 2019).
Schools are an attractive setting for the implementation of child-
focused chronic disease-prevention interventions as they oGer
continuous and intensive contact with children for prolonged
periods (WHO 2017). Furthermore, evidence from systematic
reviews support a range of benefits from school-based health
interventions (Brown 2019; FoxcroR 2011; Hodder 2017; Jacob
2021; Liu 2019; Thomas 2013). For instance, classroom based
physical activity interventions are eGective in increasing children's
physical activity as well as other health and education outcomes
(Martin 2017). Systematic reviews, including one Cochrane Review,
found school-based prevention interventions of one year or more
in duration were eGective in reducing smoking rates by up to
12% (Thomas 2013). Similarly, previous Cochrane Reviews have
reported examples of eGective school-based obesity and alcohol
prevention interventions (Brown 2019; FoxcroR 2011). Finally,
systematic review evidence also suggests, when implemented,
school food policy interventions are generally eGective in
improving the food environment and dietary intake of school
students (Micha 2018). Given such evidence, international chronic
disease prevention strategies recommend the implementation of
eGective interventions targeting student diet, physical activity,
tobacco and alcohol use and excessive weight gain (Ministry
of Health 2011; WHO 2012; Australian Health Minister' Advisory
Council 2017; Gassner 2022).
Currently, the implementation of evidence-based chronic disease-
prevention interventions in schools is suboptimal. Research
conducted in the USA, 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 (Chriqui 2013; De Silva-Sanigorski 2011; Downs
2012; Vine 2021). In Australia, one report highlighted that 24% of
schools did not provide students with 150 minutes of structured
physical activity each week (Nathan 2020), as recommended by the
sector (NSW Government 2021). In one national survey in Japan,
just 14.3% of municipalities had implemented a smoke-free policy
in all elementary and junior high schools (Kayaba 2005), while
studies in India reported a minority of schools implement policies
prohibiting the use of tobacco by staG inside school buildings
(Pradhan 2021).

Description of the intervention

EGective school-based interventions to reduce chronic disease
risks cannot improve population health outcomes if school systems
and staG do not implement them (Eccles 2009; MacDonald 2016).
However, the process of translating research into practice is
complex. As a conceptual guide, the US National Institutes of
Health described five phases of the translation (T) process (T0
to T4) from research discovery to population health impact
(Glasgow 2012; Khoury 2010). Earlier phases (T0 to T2) focus on
basic science, epidemiology and testing the eGicacy of health
interventions. T3 is dedicated to research designed to increase
the implementation of evidence-based interventions (also referred
to as practices, policies or programmes) 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 several
implementation strategies that have the potential to improve
the likelihood of schools' implementation of interventions (e.g.
policies and practices) to promote student health and reduce
the risk of future disease including those listed in the Cochrane
EGective Practice and Organisation of Care (EPOC) taxonomy (EPOC
2015). Such strategies include continuous quality improvement
processes, educational materials, performance monitoring, local
consensus processes and educational outreach visits. To build the
evidence regarding the impact of these strategies on measures of
intervention implementation, the conduct of implementation trials
has been recommended (Wolfenden 2021).

How the intervention might work

Schools are complex environments in which health interventions
may be implemented (Kremser 2011). A range of factors,
operating at multiple levels, may influence the success of
implementation eGorts (Darlington 2018). The mechanisms by
which implementation strategies facilitate implementation of
interventions in this setting are under-researched and not well
understood (Darlington 2018; Lee 2018). Theories and frameworks,
such as Normalisation Process Theory or the Theoretical Domains
Framework, can be applied to gain insight as to how such
strategies can be used to support the implementation of a school-
based chronic disease prevention interventions (Cane 2012; May
2018; Rapley 2018). Similarly, comprehensive implementation
frameworks describe a number of factors within schools, and
external to them, that can influence the success of implementation
including: characteristics of the intervention, individuals (i.e.
knowledge skills, attitudes), the organisation (i.e. organisational
culture) and the broader environmental contexts (Damschroder
2009), such as system-wide policies. Similarly, systematic reviews
of diet (Ronto 2020), physical activity (Cassar 2019; Nathan
2018), and substance use (Waller 2017) interventions in schools
have identified a range of barriers or facilitators impacting their
implementation including, the prevailing political or funding
environment, school readiness to change, school priorities, the
support of key school constituents (e.g. parent and teachers)
and staG knowledge, skill, time and resources. The selection of
implementation strategies should be based on those known (have
evidence of) or believed (theoretically) to be able to overcome
barriers to implementation within a given context (Department of
Health 2018).

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)
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Why it is important to do this review

Studying the eGectiveness of implementation strategies provides
important information to guide future implementation research.
Such evidence is also important to inform the decisions of
policymakers and practitioners responsible for ensuring evidence-
based chronic disease prevention interventions are suGiciently
implemented to yield health benefits. A number of systematic
reviews have been conducted describing the eGectiveness
of strategies to implement practice guidelines and improve
professional practice of clinicians in clinical settings, such as
audit and feedback (Tuti 2017), reminders (Arditi 2017), education
meetings (Forsetlund 2021), and incentives (Heider 2020). To
our knowledge, few systematic reviews of implementation trials
have been conducted assessing the impacts of implementation
strategies in schools, including our 2017 Cochrane Review (Rabin
2010; Naylor 2015; Wolfenden 2017). These reviews concluded that
evidence regarding the eGectiveness of implementation strategies
in this setting is uncertain. Given the policy relevance of such
research, and as the literature searches of these reviews were
undertaken several years ago, and a number of likely eligible
studies have been published since, an update of our Cochrane
Review is warranted. Specifically, this review aims to update our
previous Cochrane Review (Wolfenden 2017), and provide evidence
for how health promotion practitioners, education systems and
other stakeholders can design and better implement interventions
in the school setting to promote the health of students.

O B J E C T I V E S

1. To evaluate the benefits and harms of strategies aiming
to improve school implementation of interventions to address
student diet, physical activity, tobacco or alcohol use, and obesity.

2. To evaluate the benefits and harms of strategies to improve
intervention implementation on measures of student diet, physical
activity, obesity, tobacco use or alcohol use; describe their cost or
cost-eGectiveness; and any harms of strategies on schools, school
staG or students.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Strategies to improve the implementation of interventions are
oRen complex and have been evaluated using a wide variety
of methods and research designs. While results of randomised
controlled trials (RCTs) are considered more robust and are
commonly used to assess the impact of implementation strategies
(Brown 2017; Wolfenden 2016a), the use of randomised designs can
be impractical or inappropriate for complex interventions (Glasgow
1999). As such, and to provide a more comprehensive assessment
of the broader body of evidence, we included any trial (RCT or
non-RCT) with a parallel control group examining the eGect of
an implementation intervention published in any language. We
included the following trial designs:

• RCTs and cluster-RCTs;

• non-RCTs and cluster non-RCTs; and

• controlled before-aRer studies (CBAs), cluster-CBAs.

Studies assessing any strategy aiming to improve the
implementation of interventions in a school setting that targeted
healthy eating, physical activity, tobacco or alcohol prevention,
or obesity prevention (or combination of) were eligible. To
be included, trials were required to report between-group
comparisons of the impact of a defined implementation strategy
on an implementation outcome. Given the emergence of this
literature, and as a limited number of new studies were anticipated,
we did not apply an exclusion criteria based on a minimum number
of clusters per group.

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 a target health-
promoting intervention (policy, practice or programme) in schools,
including students, teachers, managers, cooks or other staG
of schools and education departments. Study participants may
also have included administrators, oGicials or representatives
of school services, or other health, education, government
or non-government personnel responsible for encouraging or
enforcing the implementation of health promoting interventions
in this setting. We excluded studies or arms of trials assessing
implementation performed by research staG.

Types of interventions

We included studies that tested implementation strategies
designed to improve the implementation of interventions (policies,
practices or programmes) targeting student diet, physical activity,
prevention of tobacco or alcohol use, or obesity. Studies
could compare the eGects of implementation strategies with:
1. no active implementation strategy (inclusive of delayed
implementation strategy, usual practice or minimal support);
or 2. other implementation strategies. For trials that did not
describe 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 usual
delivery, uptake or use of interventions in schools (e.g. usual
teaching staG). We defined implementation strategies as methods
or techniques used to enhance the adoption, implementation
and sustainability of an evidence-based intervention (Proctor
2013). A number of taxonomies describing distinct implementation
strategies exist (EPOC 2015; Powell 2015). In this review, we
used the EPOC taxonomy to describe implementation strategies.
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, use of opinion leaders, implementation
consensus processes or other strategies consistent with the
previous review. Strategies could be directed at individuals, classes,
or whole schools or broader systems.

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
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Types of outcome measures

Primary outcomes

• Implementation of policies, practices or programmes that
promote student health in schools

The primary review outcome was a measure of school intervention
implementation. Implementation measures were those that
assessed the delivery (i.e. implementation) of an intervention
by usual school personnel. It could include measures of the
comprehensiveness, completeness or quality of implementation,
for example, the mean number of curricula lessons taught or the
proportion of schools implementing canteen services consistent
with guidelines. Attitudes regarding implementation, such as
measures of school or other stakeholder acceptability or feasibility
were not considered measures of implementation. We included
trials reporting only follow-up data of an implementation outcome
(i.e. no baseline data) if it used a randomised design as baseline
values were assumed to have been equivalent, or if the baseline
values could be assumed to be zero (e.g. the implementation of a
curriculum not available at baseline).

Given the large number of potential implementation measures
reported in trials, we selected and included the eGects of a
single trial outcome measure for each trial, consistent with
previous reviews (Tang 2021). We developed a hierarchy for
measure selection based on that employed by Tang and
colleagues (Tang 2021). Specifically, we prioritised continuous
(over dichotomous) measures of implementation outcomes; where
multiple continuous outcomes were reported, we selected the
outcomes considered most valid (e.g. objective measures were
selected over self-report measures); otherwise we randomly
selected one of the continuous outcome measures using the
RANDBETWEEN function in MicrosoR Excel (MicrosoR Corporation
2013). For trials reporting only dichotomous outcomes, and
where there was suGicient information, we sought to re-
express eGect sizes as continuous standardised outcomes. We
selected the dichotomous outcome measure considered most
valid; otherwise, we randomly selected a dichotomous outcome
using the RANDBETWEEN function in MicrosoR Excel (MicrosoR
Corporation 2013). This represented a change in approach from the
previously published version of this review where we extracted all
eligible measures of implementation and summarised their eGects.

The included outcome measures may have been derived from data
obtained from audits of school records, questionnaires or surveys
of staG, 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

• Diet

• Physical activity

• Obesity

• Tobacco use

• Adverse events

• Costs

Data on secondary outcomes were only extracted for measures
corresponding to the implementation outcomes reported in the

included trials. For example, in a trial of an intervention targeting
physical activity and healthy eating, but where an implementation
strategy and implementation outcome data were only reported
for healthy eating interventions, we extracted only data related
to diet (e.g. foods or beverages consumed by students or student
BMI, or both). Secondary outcomes included measures of the
following student risk factors: poor diet, physical inactivity, tobacco
or alcohol use, or obesity. If an intervention targeted multiple risk
factors, we selected outcomes and extracted data for each risk
factor addressed.

Similar to the selection of measures of the primary outcome,
we did not include all eligible measures of secondary outcomes
for all reported risk factors. Instead, we included a single
outcome for each risk using a decision hierarchy following
the guidance of Section 3.2.4.3 of the Cochrane Handbook for
Systematic Reviews of Interventions (McKenzie 2022a; Tang 2021);
where we prioritised continuous (over dichotomous) measures of
implementation outcomes; and outcomes considered most valid.
This new approach was diGerent to the previous version of this
review and required the re-extraction and selection of outcomes
for inclusion in this update. Specifically, we worked systematically
through the hierarchy, in descending order starting at each level
(and progressing each step) until we identified a measure of an
eligible risk factor. Where we identified multiple measures at the
same level and step, we randomly selected a single measure. The
hierarchy for each risk factor is explained below.

Diet

• Level 1: validated measures of student diet (e.g. food record,
validated food frequency):
◦ step 1: whole day estimates of diet including measures of the

quantity or frequency of foods or nutrients consumed (e.g.
total calories consumed; daily serves of fruit and vegetables,
measure of macronutrient intake, or score-based measures
of diet quality); then

◦ step 2: part day (e.g. during school hours) estimates of
student diet.

• Level 2: non-validated measures of student diet (e.g. food
record, validated food frequency):
◦ step 1: whole day estimates of diet including measures of the

quantity or frequency of foods or nutrients consumed (e.g.
total calories consumed; daily serves of fruit and vegetables,
measure of macronutrient intake, or score-based measures
of diet quality); then

◦ step 2: part day (e.g. during school hours) estimates of
student diet.

Within this hierarchy, for obesity prevention studies, or those
undertaken in the context of an obesity prevention initiative (as
defined by authors of the included studies), we gave preference
to measures of energy intake over other dietary intake outcomes.
For trials that were not undertaken in the context of an obesity
prevention initiative, we gave preference to other measures of
dietary intake. Also, where score-based measures were used to
assess diet or nutritional quality, the total questionnaire scores
representing whole diet were included in preference to subgroup
scores representing specific diet components (e.g. de Villiers 2015).
Where summary estimates for questionnaires were split for healthy
and unhealthy food groups, the healthy food estimates were
included (Hoelscher 2010). As food purchased for consumption
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has been identified to represent a reliable estimate of food intake,
we included food purchase data in this review; however, we gave
preference to measures of actual consumptions when both were
available (e.g. Taylor 2018).

Physical activity

• Level 1: device-measured physical activity (e.g. accelerometer,
pedometer):
◦ step 1: whole-day estimates of physical activity;

◦ step 2: part-day (e.g. during school hours) estimates of
physical activity;

◦ step 3: measures of physical activity intensity (whole day then
part day).

• Level 2: self-reported measures of physical activity:
◦ step 1: whole-day estimates of physical activity;

◦ step 2: part-day (e.g. during school hours) estimates of
physical activity;

◦ step 3: measures of physical activity intensity (whole day then
part day).

• Level 3: self-report data of fitness was extracted.

Obesity

• Level 1: objectively measured BMI, with BMI z-scores preferred
over non-standardised BMI scores if available.

• Level 2: other objective estimates of anthropometry (e.g. weight,
waist circumference).

• Level 3: self-reported estimates of anthropometry (e.g. self-
reported weight).

Tobacco use

• Level 1: validated self-reported measures of tobacco use (e.g.
current tobacco use).

• Level 2: non-validated self-reported measures of smoking rates.

• Level 3: other estimates of tobacco use (e.g. cigarette butt
counts).

'Current use' measures were preference for inclusion over 'ever use'
measures.

Alcohol use

• Level 1: validated self-reported measures of alcohol use (e.g. 24-
hour recall, Alcohol Use Disorders Identification Test).

• Level 2: non-validated self-reported measures of alcohol use.

Current or daily use, or measures of drinking at harmful levels (e.g.
binge-drinking) were preferences over 'ever use' measures.

Cost and adverse events

The following data on cost and adverse events were also extracted.

• All estimates of absolute costs, relative or incremental costs,
or any assessment of the cost-eGectiveness of strategies to
improve implementation of policies, programmes or practices in
schools; and

• Any reported unintended adverse consequences of a strategy to
improve implementation of policies, programmes or practices
in schools; these could include adverse impacts on child health
(e.g. unintended changes in other risk factors, injury), school
operation or staG attitudes (e.g. impacts on staG motivation

or cohesion following implementation), or the displacement of
other key programmes, curricula or practice.

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 between 1
September 2016 and 30 April 2021 to identify any relevant trials
published since the last published review (Wolfenden 2017):

• the Cochrane Library including the Cochrane Central Register of
Controlled Trials (CENTRAL);

• MEDLINE (Ovid);

• MEDLINE In-Process & Other Non-Indexed Citations (Ovid);

• Embase Classic and Embase (Ovid);

• PsycINFO (Ovid);

• Education Resource Information Center (ERIC; Proquest);

• Cumulative Index to Nursing and Allied Health Literature
(CINAHL; Ebsco);

• Dissertations and Theses (Proquest); and

• SCOPUS (SCOPUS).

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 (FoxcroR 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 1 July 2011 and 30 April 2021 in the
journals: Implementation Science and Journal of Translational
Behavioral Medicine. We also conducted searches of the World
Health Organization International Clinical Trials Registry Platform
(ICTRP) (apps.who.int/trialsearch/), and the US National Institutes
of Health registry (clinicaltrials.gov) from 30 August 2016 to 30
April 2021. We consulted with experts in the field to identify
other relevant research. To identify companion papers of identified
eligible trials, 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

In this update, pairs of review authors (from SMc, CW, KN, KO,
SY, FS and CB) independently screened titles and abstracts using
Covidence (Covidence). We obtained full texts of all remaining
potentially relevant or unclear articles and pairs of review authors
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(from SMc, NN, SY, RS, FT, FS, CB, KN and KO) independently
reviewed these against our inclusion criteria. Studies identified
as potentially eligible that were also authored by a member of
the review team had their eligibility independently assessed by
a review author who had no part in the conduct of the study to
confirm eligibility. We used Google Translate for abstracts or had
translation conducted by non-English-speaking collaborators. At
each stage of the screening process, we resolved disagreements
by discussion and consensus between the two review authors and,
where required, by consulting a third review author (LW; arbitration
was not required on any study LW was an author on). We recorded
reasons for exclusion of studies at this stage in the Characteristics
of excluded studies table.

Data extraction and management

Pairs of review authors (from SMc, CB, KN, KO) independently
extracted data in duplicate using a piloted data extraction form. We
resolved any disagreements in data extraction by discussion and
consensus, or by consulting a third author (LW; arbitration was not
required on any study LW was an author on), where required.

For all outcomes, where there were diGerences in published
information between peer-reviewed and grey literature for the
same trial, we used data from peer-reviewed publications. Where
key data were missing from the study reports, we attempted to
contact the authors to obtain missing information.

We extracted and reported the following study characteristics:

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

• information describing the characteristics of the
implementation strategy, including the duration, intervention
(policy, programme, practice), information to allow
classification against the EPOC Group 'Taxonomy of
Interventions', and data describing consistency of the execution
of the strategy with a planned delivery protocol (EPOC 2015).
Data extractors coded descriptions of implementation strategies
using the EPOC taxonomy descriptors;

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

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

Two review authors (SM, LW) independently extracted statistical
data for primary outcomes, in consultation with statisticians (CL,
EN). One author (SM) entered data into a statistical spreadsheet for
analysis. All analyses were performed in R 4.0.5 (R Core Team 2021).

For secondary outcomes, two review authors independently
extracted secondary outcome data (SMc, CB, KN and KO). One
review author (KO) entered the data in to a spreadsheet for analysis
and a second review author checked it (SM). Analyses on secondary
outcomes were performed in Review Manager 5 (Review Manager
2020).

Assessment of risk of bias in included studies

We conducted risk of bias assessment on the selected
implementation outcome and secondary outcomes of interest.
For included trials, we used Cochrane's RoB 1 tool for assessing
risk of bias, which includes assessments based on six domains
(selection bias, performance bias, detection bias, attrition bias,
reporting bias and other sources of bias) (Higgins 2011). We also
included additional criteria for cluster-RCTs including 'recruitment
to cluster', 'baseline imbalance', 'loss of clusters', 'incorrect analysis'
and 'compatibility with individually randomised trials'. We included
an additional criterion 'potential confounding' for the assessment
of the risk of bias in non-randomised trial designs. We assessed
domains as having 'low', 'high', or 'unclear' risk of bias in
accordance with the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011). We intend to reassess and update risk
of bias tools in future updates in line with Cochrane guidance given
new developments in this area.

We assessed overall risk of bias by review outcome at the study
level by categorising studies based on risk of bias assessments for
each domain. Overall risk of bias by study was determined for the
primary outcome as:

• low risk if 50% or more of the domains were assessed at low risk
of bias;

• high risk of bias if 50% or more of the domains were at high risk
of bias;

• unclear risk of bias if 50% or more of the domains were low or
unclear risk of bias.

Where there was an even number of domains, we made a more
conservative (i.e. high over unclear, unclear over low) overall
domain bias (Egan 2018; Heath 2002; Hoelscher 2010; Simons-
Morton 1988). Two review authors (CB, SMc) assessed risk of bias
independently for each study. We resolved any disagreements by
discussion and consensus or, if required, by involving an additional
author (LW; arbitration was not required on any study LW was an
author on).

Measures of treatment e<ect

Where we performed meta-analyses, we expressed the intervention
eGect for both continuous and dichotomous outcomes as a
standardised mean diGerence (SMD) with 95% confidence interval
(CI). We used this approach given the diGerence in measures
reported in the included studies and as we were primarily
interested in whether the use of implementation strategies had an
eGect broadly on implementation, or risk behaviour- or weight-
related outcomes rather than any specific measures of these
outcomes. We interpreted the magnitude of eGect size using the
benchmarks suggested by Cohen, considering an SMD of 0.2 a small
eGect, 0.5 a medium eGect and 0.8 a large eGect (Cohen 1988).

Unit of analysis issues

We examined clustered studies for unit of analysis errors and
recorded these if they occurred in the risk of bias tables. For
both the primary and secondary outcomes, where possible, we
used the intracluster correlation coeGicient (ICC) provided in the
manuscripts. If this was not available, we attempted to contact
authors to provide ICCs. Failing this, for the implementation
outcomes, we calculated the trials' eGective sample size using
an ICC of 0.02 as this represented a conservative value based oG
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similar trials (Delk 2014). For the secondary outcomes, we used
an ICC of 0.06 for both nutrition and physical activity outcomes.
These were based oG the mean of ICCs for nutrition and physical
activity reported in Naylor 2006 (physical activity) and Story 2000
(nutrition). We calculated the design eGect using the formula
provided in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

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. Our analyses were conducted using the
intention-to-treat principle.

Assessment of heterogeneity

We assessed clinical heterogeneity by narratively describing
similarities and diGerences in the characteristics of the
study designs, settings, populations, implementation strategies,
comparison groups and outcome measures. We assessed statistical

heterogeneity using the I2 statistic with findings summarised in

a forest plot and considered the following I2 statistic categories,
together with other methodological and clinical considerations in
the interpretation of heterogeneity:

• 0% to 40% might not be important (low heterogeneity);

• 30% to 60% might represent moderate heterogeneity;

• 50% to 90% might represent substantial heterogeneity and

• 75% to 100% might represent considerable heterogeneity.

Assessment of reporting biases

We compared published reports with information in trial registers
and protocols to assess selective reporting bias where such
information was available. Where we suspected selective 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. We reported instances of potential reporting
bias in the risk of bias summary.

We used visual inspection of funnel plots to assess for publication
bias. We used the trim and fill method to estimate the number of
missing studies from funnel plots for the primary analysis (Duval
2000).

Data synthesis

We present the eGects of interventions grouped first
according to comparison (implementation strategy versus no
active implementation strategy; implementation strategy versus
alternate implementation strategy), second by trial design (RCTs
and non-RCTs) and finally by outcome.

For multi-arm trials with a control group, we combined the active
implementation strategy arms and compared it with the no active
implementation strategy. We used the 'dmetar' package to pool
multiple control or treatment arms (Harrer 2019). For multi-arm
trials with no control group ('no-intervention' or usual care), we
combined the 'more-intensive' arms and compared it with the
'least-intensive' implementation strategy arm. Where studies used

multiple follow-up periods, we used data from the final (most
recent) study follow-up.

For the study by Perry and colleagues the standard deviation (SD)
in the control group was assumed to be equal to the SD in the
treatment group and the two groups were assumed to have equal
sample sizes (Perry 2004).

To describe the eGects of implementation strategies reported in
all included studies, for both non-RCTs and RCTs, we reported the
SMD of the primary review outcome. For continuous measures, we
calculated an SMD using reported means and SDs. For dichotomous
outcomes, we calculated the odds ratios (ORs) (from the raw n/
N (%), i.e. number of events divided by the sample size) and
transformed them to an SMD using the methods described in
Anzures-Cabrera and colleagues, where suGicient information was
available in the published paper or on request from authors to do
so (Anzures-Cabrera 2011).

Randomised controlled trials

For the primary comparison, where the eGects of implementation
strategies were compared with a no active implementation strategy
(e.g. no strategy or usual care) meta-analysis was undertaken
where possible. For both primary and secondary outcomes, we
pooled data from RCTs in random-eGects meta-analysis using the
SMD (and 95% CIs). For primary trial outcomes, we calculated the
SMD using the large-sample approximation to compute sampling
variances. We performed meta-analyses using the 'metafor'
package (Viechtbauer 2010). For secondary outcomes, we pooled
data using generic inverse variance method using the Review
Manager 5 soRware (Review Manager 2020). We used the random-
eGects model in instances where data from five or more studies
were available to pool, otherwise we used a fixed-eGect model.
We selected postintervention follow-up data over change-from-
baseline data for inclusion in the meta-analysis.

For three cluster-RCTs, we selected the implementation measure
(based on the hierarchy described above) for which clustering
had not been accounted for by the original study (Nathan 2020;
Sallis 1997; Sutherland 2017). For example, in Sutherland 2017, the
implementation measure we selected was clustered at the teacher
level; however, comparisons between groups were made using a t-
test.

Given the small number of RCTs reporting economic evaluations or
measures of adverse eGects, and their considerable heterogeneity,
we presented the findings narratively. Similarly, and for the same
reasons, we synthesised the findings of RCTs comparing two or
more active implementation strategies narratively.

Non-randomised studies

For the primary comparison, where the eGects of implementation
strategies were compared with a no active implementation
strategy, we synthesised the findings of non-RCTs based on
guidance from the 'Synthesis without meta-analysis' (SWiM)
reporting guidelines (Campbell 2020; McKenzie 2022b).
Specifically, for primary review outcomes, we described the
findings across studies using vote counting based on the direction
of eGect (McKenzie 2022b) and reporting of the range of
standardised eGects and median. For comparisons of two or more
active implementation strategies, and for analyses of all secondary
outcomes (where standardised eGects were not calculated), we
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summarised the eGects of implementation strategies narratively,
including the use of vote counting based on the direction of eGect.

Subgroup analysis and investigation of heterogeneity

We undertook a preplanned subgroup analysis for studies in which
implementation was attempted at scale – defined as 50 or more
schools in the intervention group.

Additionally, we described the eGects of implementation strategies
by the following subgroups:

• school type: that is, studies undertaken in elementary (students
aged five to 12 years); middle (students aged 11 to 14 years) and
high (students aged 12 to 18 years) school or those undertaken
across school types (post hoc);

• the health behaviour or risk factor targeted by the intervention
(diet, physical activity, obesity, tobacco or alcohol) (post hoc).

These groupings were selected as they were considered
of interest to public health policymakers and practitioners
engaged in the production of the review, were exploratory,
and were not prespecified. They were also considered the
population and intervention characteristics that may most
likely explain any observed heterogeneity. Using pooled data
from RCTs, we undertook exploratory analyses to first test for
subgroup diGerences (interaction), then describe the eGects of
implementation strategies by subgroups, and finally to describe
any changes in observed statistical heterogeneity.

Sensitivity analysis

For pooled synthesis of the primary review implementation
outcome we performed two sensitivity analyses. In the first, we
removed studies from the meta-analysis with an overall high risk
of bias. In the second, we imputed ICC values of 0.01 and 0.05
for cluster-RCTs that either did not account for clustering in the
selected implementation measure and where study authors did not
report ICC values.

Summary of findings and assessment of the certainty of the
evidence

We generated a summary of findings table to present the
key findings of included studies for the main comparison
intervention versus no active implementation strategy), based on

recommendations of the Cochrane EPOC group and the Cochrane
Handbook for Systematic Reviews of Interventions (Summary
of findings 1; Higgins 2019). The summary of findings table
included a list of primary outcome (implementation) in the
review, a description of the intervention eGect, the number of
participants and studies addressing the outcome, and a GRADE
assessment for the overall certainty of evidence for each outcome.
We used data from RCTs only and for studies reporting the
eGects of interventions versus no active implementation strategy
for the summary of findings table, as this was considered of
primary interest to end-users. We used GRADE to assess the
certainty of the body of evidence through consideration of study
limitations (inadequate sequence generation, lack of allocation
concealment, lack of blinding participants/providers, lack of
blinding outcome assessors, loss to follow-up, selective outcome
reporting and other bias), consistency of eGect, imprecision,
indirectness and publication bias. Two review authors (from SM,
RH, KO) independently assessed the overall certainty of evidence
using the GRADE system and consulted a third review author (LW)
where consensus on any issues arising could not be reached. The
certainty of the body of evidence for each individual outcome was
graded accordingly as 'high', 'moderate', 'low' and 'very Low' in
accordance with the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

R E S U L T S

Description of studies

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

Results of the search

The searches for the previous review (Wolfenden 2017), and this
review update generated 31,156 citations (18,957 previous review;
12,199 this review update), aRer removal of duplicates. ARer
screening the titles and abstracts, we removed 30,402 titles (18,572
previous review; 11,830 this review update) and reviewed the full
texts of 754 records (385 previous review; 369 this review update).
Of these, 11 new studies from 19 publications were identified
for inclusion in this update, bringing the total number of studies
included in this review to 38 (Figure 1). Additionally, we identified
17 ongoing studies (20 records) that are likely to meet the study
inclusion criteria (see Characteristics of ongoing studies table).
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Figure 1.   Study flow diagram.
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synthesis 
(meta-analysis)
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Figure 1.   (Continued)

14 studies included 
in quantitative 
synthesis 
(meta-analysis)

 
Included studies

Types of studies

Of the 38 included trials 22 were conducted in the USA (Alaimo
2015; Cheung 2018; Cunningham-Sabo 2003; Delk 2014; Egan 2018;
French 2004; Gingiss 2006; Hager 2018; Heath 2002; Hoelscher
2010; Lytle 2006; McCormick 1995; Mobley 2012; Perry 1997; Perry
2004; Sallis 1997; Saunders 2006; Simons-Morton 1988; Story 2000;
Taylor 2018; Whatley Blum 2007; Young 2008), with the remaining
trials undertaken in India (Mathur 2016; Saraf 2015), Australia
(Hodder 2017; Nathan 2012; Nathan 2016; Nathan 2020; Sutherland
2017; Sutherland 2020; Waters 2017; Wolfenden 2017; Yoong 2016),
Canada (Bremer 2018; Naylor 2006), New Zealand (Farmer 2017),
the Netherlands (Evenhuis 2020), and South Africa (de Villiers 2015).

In the assessment of implementation outcomes, eight studies
employed RCT designs (Cunningham-Sabo 2003; de Villiers 2015;
Lytle 2006; Mobley 2012; Nathan 2016; Saunders 2006; Wolfenden
2017; Yoong 2016), 18 cluster-RCT designs (Delk 2014; Farmer 2017;
French 2004; Hager 2018; Hodder 2017; Mathur 2016; McCormick
1995; Nathan 2020; Naylor 2006; Perry 1997; Perry 2004; Saraf
2015; Story 2000; Sutherland 2017; Sutherland 2020; Taylor 2018;
Waters 2017; Young 2008), and 12 non-RCT designs (Alaimo 2015;
Bremer 2018; Cheung 2018; Egan 2018; Evenhuis  2020; Gingiss
2006; Heath 2002; Hoelscher 2010; Nathan 2012; Sallis 1997;
Simons-Morton 1988; Whatley Blum 2007). Trial designs used to
evaluate implementation outcomes diGered at times from those
used to assess secondary outcomes pertaining to student risk
factors. 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) (Saunders 2006). There was
variability in the types of participants, implementation strategies
and outcomes reported.

Participants

Trials recruited samples of between two (Taylor 2018) and 723
(Nathan 2012) schools. In five trials, 50 or more schools were
allocated to the intervention group to receive implementation
support (Alaimo 2015; Cheung 2018; Gingiss 2006; Nathan 2012;
Perry 1997). Most trials were conducted in elementary schools
catering for children aged five to 12 years (Cheung 2018;
Cunningham-Sabo 2003; de Villiers 2015; Egan 2018; Farmer 2017;
Heath 2002; Hoelscher 2010; Nathan 2012; Nathan 2016; Nathan
2020; Naylor 2006; Perry 1997; Perry 2004; Sallis 1997; Simons-
Morton 1988; Story 2000; Sutherland 2017; Taylor 2018; Waters
2017; Wolfenden 2017; Yoong 2016). Eight were conducted in
middle schools where children are aged 11 to 14 years (Alaimo
2015; Delk 2014; Gingiss 2006; Lytle 2006; McCormick 1995; Mobley
2012; Saraf 2015; Young 2008), one in both elementary and middle
schools (Bremer 2018), and seven in high schools only typically

catering for children aged 12 or 13 years to 18 years of age
(Evenhuis 2020; French 2004; Hodder 2017; Mathur 2016; Saunders
2006; Sutherland 2020; Whatley Blum 2007). Only one trial recruited
from primary, middle and high schools (Hager 2018). Fourteen
studies reported they were conducted in low-income regions or in
schools with students from predominantly low-income households
(Alaimo 2015; de Villiers 2015; Farmer 2017; Hager 2018; Heath
2002; Hodder 2017; Hoelscher 2010; Lytle 2006; Mathur 2016;
Mobley 2012; Nathan 2012; Sutherland 2017; Sutherland 2020;
Waters 2017).

Interventions

There was variability in the implementation strategies employed.
All trials comprised of multiple discrete implementation strategies,
the most common being: educational materials, educational
outreach and educational meetings (Table 1). The EPOC taxonomy
descriptors of the implementation strategies employed by included
trials are described in (Table 2).

Seventeen trials tested strategies to implement healthy eating
policies, programmes or practices (Alaimo 2015; Cunningham-
Sabo 2003; de Villiers 2015; Evenhuis  2020; French 2004; Heath
2002; Lytle 2006; Mobley 2012; Nathan 2012; Nathan 2016; Perry
2004; Simons-Morton 1988; Story 2000; Taylor 2018; Whatley Blum
2007; Wolfenden 2017; Yoong 2016), 12 tested strategies targeting
physical activity policies or practices (Bremer 2018; Cheung
2018; Delk 2014; Egan 2018; Farmer 2017; Nathan 2020; Naylor
2006; Sallis 1997; Saunders 2006; Sutherland 2017; Sutherland
2020; Young 2008), and three targeted tobacco policies and
practices (Gingiss 2006; Mathur 2016; McCormick 1995). Six trials
targeted a combination of health behaviours, with four examining
implementation of healthy eating and physical activity policies
or practices (Hager 2018; Hoelscher 2010; Perry 1997; Waters
2017), and one trial examining policies or practices to improve
implementation of tobacco control, healthy eating and physical
activity initiatives (Saraf 2015). One trial examined tobacco and
alcohol use (Hodder 2017).

Outcomes

Three trials collected implementation outcome (primary) follow-up
data up to six months postbaseline (Bremer 2018; Evenhuis 2020;
Sutherland 2017), three trials at more than six to 11 months (Nathan
2020; Naylor 2006; Taylor 2018), one trial at 11 to 15 months
(Nathan 2012) and 18 trials at 12 to 14 months (Cheung 2018; Delk
2014; Egan 2018; Farmer 2017; Hager 2018; Heath 2002; Hoelscher
2010; Mathur 2016; McCormick 1995; Nathan 2016; Saraf 2015;
Saunders 2006; Simons-Morton 1988; Story 2000; Sutherland 2020;
Whatley Blum 2007; Wolfenden 2017; Yoong 2016). Another six trials
collected follow-up data at two years postbaseline (Alaimo 2015;
Cunningham-Sabo 2003; French 2004; Gingiss 2006; Perry 2004;
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Young 2008), one collected data at two and a half years (Sallis 1997),
four trials at three years (de Villiers 2015; Hodder 2017; Lytle 2006;
Perry 1997), and two at three and a half years (Mobley 2012; Waters
2017).

Eight trials used observation-based measures to assess
implementation outcomes (primary outcomes) (French 2004; Lytle
2006; Mathur 2016; Perry 2004; Sallis 1997; Story 2000; Sutherland
2017; Whatley Blum 2007). A further 10 trials used school records
or documents (Cunningham-Sabo 2003; Delk 2014; Evenhuis 2020;
Heath 2002; Mobley 2012; Nathan 2016; Perry 1997; Taylor 2018;
Wolfenden 2017; Yoong 2016). One school conducted chemical
analysis (Simons-Morton 1988), one school had researchers
complete an implementation checklist (McCormick 1995), and
one school conducted situational analysis (de Villiers 2015).
Sixteen studies asked staG members (principals, teachers, canteen
personnel, etc.) to complete surveys, interviews, checklists or
activity logs (Alaimo 2015; Bremer 2018; Cheung 2018; Egan 2018;
Farmer 2017; Gingiss 2006; Hager 2018; Hodder 2017; Nathan 2012;
Nathan 2020; Naylor 2006; Saraf 2015; Saunders 2006; Sutherland
2020; Waters 2017; Young 2008). One study surveyed students on
teacher-led physical activity breaks (Hoelscher 2010).

Twelve trials assessed student physical activity (secondary
outcome) at follow-up (Bremer 2018; Farmer 2017; Hoelscher
2010; Nathan 2020; Naylor 2006; Perry 1997; Sallis 1997;
Saraf 2015; Saunders 2006; Sutherland 2017; Waters 2017;
Young 2008). Physical activity behaviours were assessed using
accelerometer (Farmer 2017; Nathan 2020; Sutherland 2017; Young
2008), pedometer (Naylor 2006), participant recall (Saunders
2006), student or parent (or both) questionnaire (Bremer
2018; Saraf 2015; Waters 2017), observation (Hoelscher 2010;
Perry 1997), and fitness-tests (Sallis 1997). Seventeen trials
assessed child nutritional intake or food selection, 13 using
questionnaires (Alaimo 2015; Cunningham-Sabo 2003; de Villiers
2015; Evenhuis  2020; French 2004; Hoelscher 2010; Lytle 2006;
Mobley 2012; Saraf 2015; Simons-Morton 1988; Story 2000; Waters
2017; Whatley Blum 2007), three using observation (Perry 2004;
Taylor 2018; Wolfenden 2017). and one using menu and recipe
data (Perry 1997). Eleven trials collected anthropometric measures,
assessed objectively, from participants (Cunningham-Sabo 2003;
Farmer 2017; Heath 2002; Hoelscher 2010; Mobley 2012; Naylor
2006; Perry 1997; Sallis 1997; Saunders 2006; Waters 2017; Young
2008). Three trials assessed tobacco use, two using questionnaires
(Hodder 2017; Saraf 2015) and one used observational data (Mathur
2016). One trial assessed student alcohol use via a questionnaire
(Hodder 2017).

Three trials included a measure that was specified in the study
methods as an assessment of potential unintended adverse eGects
(Mobley 2012; Taylor 2018; Wolfenden 2017), and three trials
reported cost analyses (Heath 2002; Mobley 2012; Taylor 2018).

Types of comparisons

Of the 38 included studies, 29 compared the implementation
strategy to no intervention, usual care/minimal support
comparison group (Alaimo 2015; Bremer 2018; Cheung 2018; de
Villiers 2015; Egan 2018; Evenhuis 2020; Farmer 2017; French 2004;
Hager 2018; Hodder 2017; Lytle 2006; Mathur 2016; McCormick
1995; Mobley 2012; Nathan 2012; Nathan 2016; Nathan 2020;
Naylor 2006; Perry 1997; Perry 2004; Sallis 1997; Saunders 2006;
Sutherland 2017; Sutherland 2020; Taylor 2018; Waters 2017;

Whatley Blum 2007; Wolfenden 2017; Yoong 2016). Two were
comparative eGectiveness studies (Delk 2014; Hoelscher 2010), and
seven studies did not describe the comparison condition and so
we assumed the comparison was usual practice (Cunningham-
Sabo 2003; Gingiss 2006; Heath 2002; Saraf 2015; Simons-Morton
1988; Story 2000; Young 2008) (therefore, 36 studies included in the
intervention versus non-intervention, usual care/minimal support
comparison).

Of the 36 studies that compared the implementation strategy
to a control group, 33 compared to usual practice or waitlist
control (usual practice: Alaimo 2015; Bremer 2018; Cheung 2018;
Egan 2018; Evenhuis 2020; Farmer 2017; French 2004; Hager 2018;
Hodder 2017; Lytle 2006; Mathur 2016; Mobley 2012; Nathan 2016;
Nathan 2020; Naylor 2006; Perry 1997; Perry 2004; Sallis 1997;
Saunders 2006; Sutherland 2017; Sutherland 2020; Taylor 2018;
Waters 2017; Whatley Blum 2007; Wolfenden 2017; Yoong 2016;
minimal support control (waitlist): de Villiers 2015; McCormick
1995; Nathan 2012). Of those comparing to minimal support,
schools in Nathan 2012 received support (unspecified) from a non-
government agency to assist with implementation of a fruit and
vegetable break if this was sought. In McCormick 1995, control
schools received curricula in the post and technical assistance upon
request. In de Villiers 2015, 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.

Thirty-one of the studies that compared the implementation
strategy to a control group were two arm trials (Bremer
2018; Cheung 2018; Cunningham-Sabo 2003; de Villiers 2015;
Evenhuis  2020; Farmer 2017; French 2004; Gingiss 2006; Heath
2002; Hodder 2017; Lytle 2006; Mathur 2016; McCormick 1995;
Mobley 2012; Nathan 2012; Nathan 2016; Nathan 2020; Perry 2004;
Sallis 1997; Saraf 2015; Saunders 2006; Simons-Morton 1988; Story
2000; Sutherland 2017; Sutherland 2020; Taylor 2018; Waters 2017;
Whatley Blum 2007; Wolfenden 2017; Yoong 2016; Young 2008), and
five included more than two trial arms (Alaimo 2015; Egan 2018;
Hager 2018; Naylor 2006; Perry 1997).

In the Child and Adolescent Trial for Cardiovascular Health (CATCH)
trial, schools were randomly assigned to either an experimental
condition or a control condition (Perry 1997). Of the 56 schools
assigned to intervention, 28 schools were randomly assigned
to an experimental arm targeting the same implementation
outcomes and including the same implementation strategies, but
were also asked to implement programmes 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 active strategies 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 staG
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.
Of the two studies that were comparative eGectiveness trials,
Hoelscher 2010 had four comparison groups which were split into
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two categories; high and low implementers. The low implementers
included a control group and an intervention group which only
received one strategy. The high implementers contained two
groups, one which received two and the other which received three
implementation strategies. Delk 2014 had three comparison groups
included, one which received the basic training only intervention
(Basic), one which received the basic training only intervention
plus facilitator support (Basic Plus), and a third which received the
basic training only intervention plus facilitator support and a social
marketing campaign (Basic Plus SM).

Excluded studies

We considered 330 papers to be ineligible. Primary reasons for
exclusion included inappropriate: outcome (204 papers); study
design (71 papers); intervention (17 papers); duplicates (15 papers);

comparator (13 papers); setting (eight papers) and population
(two papers). 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 diGerences
in implementation outcomes. In the Characteristics of excluded
studies table, we reported a subset of key excluded studies. A full
list of excluded studies is available on request.

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). Risk of bias assessments for
secondary outcomes are available in the Characteristics of included
studies table.
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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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Alaimo 2015 − − − ? + ? + ? −

Bremer 2018 − − − − ? + ? ? − ? ? ? ? ?

Cheung 2018 − − − ? + ? + ? + − + ? + ?

Cunningham-Sabo 2003 ? ? − − + + ? ?

Delk 2014 ? ? − − − ? ? ? + − − ? ?

de Villiers 2015 + ? − − + + + +

Egan 2018 − − − − + ? + ? ?

Evenhuis 2020 − − − − + + + ? + + + ? ? +

Farmer 2017 + − − − ? − + ? + ? + ? ?

French 2004 ? ? − − + ? + + + + ? ? ?

Gingiss 2006 − − − − − ? ? − −

Hager 2018 ? ? − − ? ? ? + + + − ? ?

Heath 2002 − − − − + ? + ? −

Hodder 2017 + ? − − + − ? ? ? + ? ? ?
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Figure 2.   (Continued)

Hodder 2017 + ? − − + − ? ? ? + ? ? ?

Hoelscher 2010 − − − − + ? + ? −

Lytle 2006 ? ? − ? + ? + ?

Mathur 2016 ? ? − − + + + + ? + − ? ?

McCormick 1995 ? ? − − − ? + ? + + − ? ?

Mobley 2012 ? ? − + + + + +

Nathan 2012 − − − − + ? + − −

Nathan 2016 + ? − + + + + +

Nathan 2020 + + − − ? − ? ? + + + ? ?

Naylor 2006 ? ? − − ? + + + ? + + ? +

Perry 1997 ? ? − − + ? + + + + + ? +

Perry 2004 ? ? − − + ? ? + + + ? ? ?

Sallis 1997 − − − ? ? ? + ? ?

Saraf 2015 + ? − − + ? ? + ? + − ? ?

Saunders 2006 ? ? − − + ? + ?

Simons-Morton 1988 − − − ? + ? + − −

Story 2000 ? ? − − + ? + + + + − ? +

Sutherland 2017 + ? − + + + + + + − ? ? +

Sutherland 2020 + + − − + ? + + + + + ? +

Taylor 2018 ? − − + ? ? − ? − + − ? −

Waters 2017 + + − − + ? ? − − − + ? −

Whatley Blum 2007 − − − ? + ? + ? ?

Wolfenden 2017 + ? − + + + + +

Yoong 2016 + ? − + + + + +

Young 2008 ? ? − − + + + + + + + ? +
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Figure 3.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.
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Allocation

All 12 non-RCTs had a high risk of selection bias for both random
sequence generation and concealment of allocation (Alaimo 2015;
Bremer 2018; Cheung 2018; Egan 2018; Evenhuis 2020; Gingiss 2006;
Heath 2002; Hoelscher 2010; Nathan 2012; Sallis 1997; Simons-
Morton 1988; Whatley Blum 2007). For the 18 trials with cluster-
RCT designs, seven were considered low risk for random sequence
generation (Farmer 2017; Hodder 2017; Nathan 2020; Saraf 2015;
Sutherland 2017; Sutherland 2020; Waters 2017). 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 remaining 15 trials were at unclear risk of
selection bias (Cunningham-Sabo 2003; Delk 2014; French 2004;
Hager 2018; Lytle 2006; Mathur 2016; McCormick 1995; Mobley
2012; Naylor 2006; Perry 1997; Perry 2004; Saunders 2006; Story
2000; Taylor 2018; Young 2008). The bias for concealment was
unclear for nine RCTs (Cunningham-Sabo 2003; de Villiers 2015;
Hager 2018; Lytle 2006; Mobley 2012; Nathan 2016; Saunders
2006; Wolfenden 2017; Yoong 2016). One RCT was at high risk of
concealment bias (Taylor 2018). One cluster-RCT was at risk of bias
(Farmer 2017). Three cluster were at low risk of concealment bias
(Nathan 2020; Sutherland 2020; Waters 2017). The remaining 12
cluster-RCTs were at unclear risk of concealment bias (Delk 2014;
French 2004; Hodder 2017; Mathur 2016; McCormick 1995; Naylor
2006; Perry 1997; Perry 2004; Sallis 1997; Story 2000; Sutherland
2017; Young 2008).

Blinding

All studies were considered to have high risk of performance bias,
due to participants and research personnel not being blind to group
allocation.

Only six studies had a low risk for implementation outcome
assessment (detection bias), as this was conducted by staG
who were blind to group allocation (Mobley 2012; Nathan 2016;
Sutherland 2017; Taylor 2018; Wolfenden 2017; Yoong 2016).
Of the remaining 33 studies, detection bias was high for 26

studies primarily due to the use of self-report measures (Bremer
2018; Cunningham-Sabo 2003; Delk 2014; de Villiers 2015; Egan
2018; Evenhuis  2020; Farmer 2017; French 2004; Gingiss 2006;
Hager 2018; Heath 2002; Hodder 2017; Hoelscher 2010; Mathur
2016; McCormick 1995; Nathan 2012; Nathan 2020; Naylor 2006;
Perry 1997; Perry 2004; Saraf 2015; Saunders 2006; Story 2000;
Sutherland 2020; Waters 2017; Young 2008). For six studies, the risk
of detection bias was unclear (Alaimo 2015; Cheung 2018; Lytle
2006; Sallis 1997; Simons-Morton 1988; Whatley Blum 2007).

Incomplete outcome data

For 28 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. Three studies had a high attrition bias
(Delk 2014; Gingiss 2006; McCormick 1995). In particular, Gingiss
2006 reported 25 (19%) schools were lost for the survey of the
school principal and 50 (37%) schools were lost for the Health
Co-ordinator survey. Attrition bias was unclear for seven studies
(Bremer 2018; Farmer 2017; Hager 2018; Nathan 2020; Naylor 2006;
Sallis 1997; Taylor 2018). For the remaining studies, the risk of
attrition bias was low.

Selective reporting

Assessed at a study level, the risk of reporting bias was low for
12 studies as protocols, design papers or reports were available,
and they reported all a priori determined outcomes (Bremer 2018;
Cunningham-Sabo 2003; de Villiers 2015; Evenhuis  2020; Mathur
2016; Mobley 2012; Nathan 2016; Naylor 2006; Sutherland 2017;
Wolfenden 2017; Yoong 2016; Young 2008). Three studies were
at high risk of reporting bias as not all a priori outcomes that
were mentioned in study protocols were reported at the time of
screening (Farmer 2017; Hodder 2017; Nathan 2020). A total of 23
trials did not have a published protocol paper or trial registration
record and, therefore, it was unclear whether reporting bias had
occurred.
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Other potential sources of bias

A total of 27 studies were at low risk of other bias. Ten studies were
at unclear risk for other sources of bias as they were unclear if at
risk of contamination (Bremer 2018; Cunningham-Sabo 2003; Delk
2014; Gingiss 2006; Hager 2018; Hodder 2017; Nathan 2020; Perry
2004; Saraf 2015; Waters 2017). One study was at high risk of other
sources of bias as it appeared to be at high risk of contamination
(Taylor 2018).

Risk of bias in cluster studies

Eighteen studies used a cluster-RCT design (Delk 2014; Farmer 2017;
French 2004; Hager 2018; Hodder 2017; Mathur 2016; McCormick
1995; Nathan 2020; Naylor 2006; Perry 1997; Perry 2004; Saraf 2015;
Story 2000; Sutherland 2017; Sutherland 2020; Taylor 2018; Waters
2017; Young 2008). Therefore, we assessed the potential risk of
additional biases for this group. Three non-RCTs also accounted
for clustering and were assessed against additional bias domains
(Bremer 2018; Cheung 2018; Evenhuis 2020).

Recruitment to cluster

For the potential risk of recruitment (to cluster) bias, 11 studies
were at low risk as randomisation to groups occurred either aRer
recruitment or aRer baseline assessment (French 2004; Hager 2018;
Mathur 2016; Naylor 2006; Perry 1997; Perry 2004; Saraf 2015; Story
2000; Sutherland 2017; Sutherland 2020; Young 2008). One study
was at high risk of bias as baseline data collection occurred prior to
randomisation; however, they reconsented at each data point for
follow-up evaluations (Waters 2017). Nine studies had an unclear
risk of bias (Bremer 2018; Cheung 2018; Delk 2014; Evenhuis 2020;
Farmer 2017; Hodder 2017; McCormick 1995; Nathan 2020; Taylor
2018).

Baseline imbalance

Regarding risk of bias due to baseline imbalances, 14 studies had
a low risk due to the random allocation of schools to experimental
groups, stratification by school characteristics, or adjustments for
baseline diGerences being made within the analyses (Cheung 2018;
Delk 2014; Evenhuis 2020; Farmer 2017; French 2004; Hager 2018;
McCormick 1995; Nathan 2020; Perry 1997; Perry 2004; Story 2000;
Sutherland 2017; Sutherland 2020; Young 2008), and four studies
were at unclear risk (Hodder 2017; Mathur 2016; Naylor 2006; Saraf
2015). The remaining three studies had high risk of bias (Bremer
2018; Taylor 2018; Waters 2017).

Loss of clusters

FiReen studies were at low risk of bias regarding loss of clusters
(Evenhuis  2020; French 2004; Hager 2018; Hodder 2017; Mathur
2016; McCormick 1995; Nathan 2020; Naylor 2006; Perry 1997; Perry
2004; Saraf 2015; Story 2000; Sutherland 2020; Taylor 2018; Young
2008). Two studies were at unclear risk of bias (Bremer 2018; Farmer
2017). Four studies were at high risk of bias (Cheung 2018; Delk
2014; Sutherland 2017; Waters 2017).

Incorrect analysis

Nine studies had a low risk for incorrect analysis as the appropriate
statistical analysis was undertaken to allow for clustering within
groups (Cheung 2018; Evenhuis 2020; Farmer 2017; Nathan 2020;
Naylor 2006; Perry 1997; Sutherland 2020; Waters 2017; Young

2008). Seven studies were at high risk for incorrect analysis (Delk
2014; Hager 2018; Mathur 2016; McCormick 1995; Saraf 2015; Story
2000; Taylor 2018), while for five studies the analysis performed
was unclear (Bremer 2018; French 2004; Hodder 2017; Perry 2004;
Sutherland 2017).

Compatibility with individually randomised trials

All 21 cluster-RCTs and clustered, non-RCTs were at unclear risk for
compatibility with individually randomised trials as we were unable
to determine whether a herd eGect existed (behaviour of people in
a group acting collectively without centralised direction).

Potential confounding for non-randomised trials

For the 12 studies with non-RCT designs, one was at low risk of
bias as adjustments were made for confounding (Cheung 2018). For
eight studies, it was unclear whether confounders were adequately
adjusted for (Alaimo 2015; Bremer 2018; Egan 2018; Evenhuis 2020;
Heath 2002; Hoelscher 2010; Sallis 1997; Whatley Blum 2007). Three
studies were at high risk of bias due to potentially confounding
factors (Gingiss 2006; Nathan 2012; Simons-Morton 1988).

Overall risk of bias

Twelve studies were at low overall risk of bias (de Villiers 2015;
Evenhuis 2020; Mobley 2012; Nathan 2016; Naylor 2006; Perry 1997;
Story 2000; Sutherland 2017; Sutherland 2020; Wolfenden 2017;
Yoong 2016; Young 2008). Sixteen were at an unclear overall risk
of bias (Bremer 2018; Cheung 2018; Cunningham-Sabo 2003; Delk
2014; Farmer 2017; French 2004; Hager 2018; Hodder 2017; Lytle
2006; Mathur 2016; McCormick 1995; Nathan 2020; Perry 2004;
Sallis 1997; Saraf 2015; Saunders 2006). Ten studies were at a high
risk of overall bias (Alaimo 2015; Egan 2018; Gingiss 2006; Heath
2002; Hoelscher 2010; Nathan 2012; Simons-Morton 1988; Taylor
2018; Waters 2017; Whatley Blum 2007).

E<ects of interventions

See: Summary of findings 1 Comparison of strategies for
enhancing the implementation of school-based policies or
practices targeting risk factors for chronic disease

Implementation strategies compared with usual care or
minimal support control

Meta-analysis of randomised trials

Twenty-five RCTs compared an implementation strategy with a
usual care or minimal support control. Twenty-two of these were
included in a meta-analysis. Relative to the comparison, there was a
large eGect, supporting improved implementation among schools
receiving implementation support, although there was evidence

of considerable heterogeneity (SMD 1.04, 95% CI 0.74 to 1.34; I2 =
82.4%; 1917 participants; low-certainty evidence; Figure 4). Visual
inspection of the funnel plot was suggestive of publication bias;
however, trimfill analyses of the distribution of eGects found no
missing studies on either the leR or right side of the pooled point
estimated (Figure 5). There were similar eGects sizes following
sensitivity analyses removing three trials at high risk of bias (SMD

1.02, 95% CI 0.71 to 1.33; I2 = 86.0%; Figure 6), and when ICC of

0.01 (SMD 1.04; 95% CI 0.73 to 1.35; I2 = 82.5%; Figure 7) and an ICC

of 0.05 (SMD 1.04, 95% CI 0.73 to 1.35; I2 = 81.9%; Figure 8) were
assumed for trials that had not adjusted for clustering.
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Figure 4.   Forest plot of primary outcome (implementation).
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Figure 5.   Funnel plot for primary outcome (implementation).
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Figure 6.   Sensitivity analysis – standardised mean di<erence between implementation and control groups in
implementation trials, excluding trials with a high risk of bias.
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Figure 7.   Sensitivity analysis – standardised mean di<erence between implementation and control groups in
implementation trials, with e<ective sample size calculated using an intracluster correlation coe<icient of 0.01.
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Figure 8.   Sensitivity analysis – Standardised mean di<erence between implementation and control groups in
implementation trials, with e<ective sample size calculated using an intracluster correlation coe<icient of 0.05.
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Narrative synthesis of non-randomised trials

The direction of eGect reported in 10 of the 11 non-RCTs favoured
the group receiving implementation support, compared with a
usual practice or minimal support control (Table 3). Among
the eight non-RCTs where standardised eGects (SMD) could be
calculated, the eGects ranged from 0.30 to 6.90 with a median of
0.59, with no trial reporting a 'small' eGect and three a 'large' eGect
(Alaimo 2015; Egan 2018; Evenhuis 2020; Gingiss 2006; Nathan 2012;
Sallis 1997; Simons-Morton 1988; Whatley Blum 2007).

Subgroups

Implementation 'at scale'.

Randomised controlled trials

One RCT assessed the impact of a strategies to achieve
implementation at scale, that is, across at least 50 schools assigned
to the intervention group. In Perry 1997, which sought to improve
the nutritional quality of school menus, there was a non-significant
reduction in milligrams of cholesterol in school lunches following a
range of implementation support strategies including educational
materials; educational meeting; educational outreach visits; and

other (mean diGerence −5.8 (SE 4.2) mg cholesterol; P = 0.17). The
eGect was equivalent to an SMD of 0.40 mg cholesterol (Perry 1997).

Non-randomised trials

All four non-RCTs of strategies that sought to achieve
implementation 'at scale' had an eGect in a direction favouring the
group receiving implementation support relative to comparison
group. The standardised eGects sizes for these studies ranged from
an SMD of 0.30 to 0.59 (Alaimo 2015; Gingiss 2006; Nathan 2012).
Two studies had CIs that crossed zero (Alaimo 2015; Gingiss 2006).

School type

Randomised controlled trials

Subgroup analysis by school type found no eGect (Q of moderators

(QM) = 3.70, I2 = 79.4, P = 0.30, degrees of freedom (df) = 3). Point
estimates for trials undertaken in middle and high schools were
higher than those undertaken in elementary schools, however,
heterogeneity remained high (high: SMD 1.21, 95% CI 1.00 to 1.42;

I2 = 75.9%; 3 RCTs; middle: SMD 1.17, 95% CI 0.65 to 1.68; I2 = 69.7%;

3 RCTs; elementary: SMD 0.93, 95% CI 0.55 to 1.30; I2 = 80.1%; 14
RCTs). One trial included multiple school types (SMD 0.16, 95% CI
−0.44 to 0.76; Figure 9).
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Figure 9.   Standardised mean di<erence between intervention and control groups in implementation trials.
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Non-randomised trials

The direction of eGect reported in all non-RCTs favoured the
group receiving implementation support, regardless of the type
of school targeted by the implementation strategy. Standardised
eGects ranged from 0.31 to 1.10 for elementary, 0.32 for middle, to
1.10 to 6.90 for high and 0.30 to 0.59 for strategies targeting multiple
school types. EGect sizes could not be determined for two studies
(Bremer 2018; Heath 2002; Table 3).

Targeted risk factor

Randomised controlled trials

Tests for subgroup diGerences by risk factor among trials included

in meta-analyses was not significant (QM = 7.30, I2 = 72.6%, P = 0.12,
df = 4) (Figure 10). However, there was variation in point estimates

ranging from an SMD 0.41 (95% CI 0.09 to 0.74; I2 = 48.2%; 3 RCTs)
among trials of strategies targeting the implementation of nutrition
and physical activity interventions (combined) to SMD 1.53 (95% CI

0.78 to 2.28; I2 = 85.6%; 6 RCTs) for trials of strategies targeting the
implementation of physical activity interventions (alone) (Figure

11). Heterogeneity was reduced, and the I2 statistic was below50%
in all risk factor subgroups.

 

Figure 10.   Funnel plot – Standardised mean di<erence between intervention and treatment groups in
implementation trials by standard error.
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Figure 11.   Standardised mean di<erence between intervention and treatment groups in implementation trials,
grouped by target behaviour.
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Non-randomised trials

The direction of eGect reported in all non-RCTs favoured the group
receiving implementation support, regardless of the risk factor
targeted by the intervention. The standardised eGects sizes for
these studies ranged from an SMD of 0.32 to 6.90 among trials of
strategies targeting nutrition, and 0.31 to 1.10 for those targeting
physical activity. One non-RCT examined the eGect of strategies to
implement tobacco-related policies and practices in schools, the
eGects of which were small (SMD 0.30).

Comparisons of di<erent implementation strategies

Six trials compared diGerent implementation strategies. Three
were RCTs (Delk 2014; Hager 2018; Naylor 2006), and three were
non-RCTs (Alaimo 2015; Egan 2018; Hoelscher 2010). Two trials
were comparative eGectiveness studies (Delk 2014; Hoelscher
2010), and four trials included multiple arms (Alaimo 2015; Egan
2018; Hager 2018; Naylor 2006).

Randomised controlled trials

The Central Texas CATCH compared the eGects of three
combinations of implementation strategies in an eGort 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 of guidelines) while the
'Basic Plus' arm consisted of all the basic activities plus educational
outreach visits (monthly facilitator visits) and tailored interventions
(individualised strategies to promote activity breaks on school
campuses). The 'Basic Plus-SM' consisted of all the aforementioned
strategies plus asocial marketing campaign. Among teachers who
indicated they had conducted activity breaks in the last week,
there was a slight increase in the number of days' activity breaks
they had conducted in two of the three intervention groups (Basic
Plus: baseline mean 1.90, SD 1.2; follow-up mean 2.01, SD 1.2;
eGective sample size 151; Basic Plus-SM: baseline mean 1.90, SD
1.3; follow-up mean 2.00, SD 1.3, eGective sample size = 216; P = not
significant). The 'Basic' arm showed a slight decrease in the number
of activity breaks conducted (baseline mean 2.05, SD 1.4; follow-up
mean 1.74, SD 1.1; eGective sample size = 167; P = not reported).

Hager 2018 included three arms. One received the Wellness
Champions for Change Training (WCC), one received WCC plus
additional Technical Assistance (WCC+TA) and one was a delayed
training arm. Change in local wellness policy implementation score
(a 29-item survey used to create a sum score: fully implemented
(3 points), partially implemented (2 points), underdevelopment (1
point)) was greater in the WCC arm at follow-up (mean 12.92, SD
20.7) than in the WCC+TA arm (mean 8.95, SD 29.0) and the delayed
intervention arm (mean 3.30, SD 17.7).

Naylor 2006 compared two interventions with usual practice (UP).
In the Champion schools (CS), classrooms received Actions Bins
that contained resources for physical activity. The initial training
was also provided to a school champion (a person who was
willing to support colleagues), support was not provided to each
classroom. In the Liaison Schools (LS), teachers had weekly training
with an individual who would come to the classroom and mentor
and demonstrate physical activity. Action Bins were also provided
and enhanced with resources if requested. At follow-up, both CS
and LS schools performed more minutes per week of physical

activity then UP schools (MD: CS versus UP: 137.8 minutes/week,
95% CI 117.0 to 158.6; P < 0.001; LS versus UP: 154.8 minutes /week,
95% CI 136.6 to 173.0; P < 0.0014).

Non-randomised trials

The Travis County CATCH trial compared the eGects of two
diGerent implementation strategies to support the implementation
of the CATCH programme 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 co-ordination kit providing "how-
to" implementation instructions), local consensus process
(community meetings), pay for performance (USD2000 to USD5000
for exemplary CATCH implementation), the use of information
and communication technologies (social marketing strategies),
educational outreach visits (facilitator visits) and other (family
fun events) supports to implement the programme. The second
included the same implementation strategies, however, the level of
support was more intense and oRen 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. For the selected implementation outcome (days/
week of physical teacher led activity breaks) the diGerence in means
at follow-up between the more and less intensive intervention was
−0.1 (P = 0.16, 15 schools; assumed number, unable to confirm with
authors), indicating the less intensive intervention had a higher
mean of days/week teacher-led physical activity breaks at follow-
up.

The PACES trial by Egan 2018 included four schools with diGering
treatment levels. School A received one implementation approach
(community of practice; Level 1; EPOC strategy educational
meetings). School B received the first two approaches (community
of practice and community-based participatory research; Level
2; EPOC strategies Educational meetings, education outreach
visits, tailored intervention, and audit and feedback). School C
received three approaches (community of practice, community-
based participatory research and service learning; Level 3; EPOC
strategies Educational meetings, education outreach visits, tailored
intervention, and audit and feedback). School D acted as a control
condition. The implementation score (where a larger positive
number indicates a positive impact on the intervention) for
School B had the greatest change at follow-up despite being the
second in intervention intensity (change 3.37; 3 classrooms). This
was followed by School C which received the highest intensity
intervention (change 1.10; 3 classrooms), the School D which was
the control school (change −0.93; 3 classrooms) and School A
(change −4.87; 3 classrooms).

Alaimo 2015 combined their implementation outcome 'Mean
Nutrition Education and/or Practice Change Score' for all three
comparative eGectiveness arms and as such the eGects between
each arm could not be described.
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Secondary outcomes

E&ectiveness of implementation strategies on measures of
student diet, physical activity, tobacco or alcohol use and
obesity

Diet

Randomised controlled trials

Eleven RCTs or cluster-RCTs provided data on child diet. Meta-
analysis of these studies found strategies to support the

implementation of nutrition policies and practices were associated

with a small eGect (SMD 0.08, 95% CI 0.02 to 0.15; I2 = 63%; 16,649
participants; low-certainty evidence; Analysis 2.1; Figure 12). One
study that could not be included in the meta-analysis found little
diGerences in the selected measure of student intake (fat) between
groups (French 2004).

 

Figure 12.   Funnel plot for secondary outcome (nutrition).

 
Non-randomised trials

Five non-RCTs reported child measures of diet, two of which were
undertaken in the context of obesity prevention (Hoelscher 2010;
Whatley Blum 2007). The direction of eGect for all five of these
favoured students of schools receiving implementation support.
Two studies reported results by boys and girls (and not combined).
Evenhuis 2020 found purchases of less-healthy products decreased
among boys and girls in schools receiving implementation support
relative to control. Whatley Blum 2007 found little diGerence in
the consumption of sugar-sweetened beverages for boys and girls
of schools receiving implementation support compared to control
schools. Alaimo 2015 found per cent of kilocalories from fat varied
between −0.7% and 0.2% among students in schools receiving
implementation support relative to control. There were little to
no diGerences were on measures of total calories (Simons-Morton
1988) and healthy food index (Hoelscher 2010).

Physical activity

Randomised controlled trials

Nine RCTs and cluster-RCTs provided data on student physical
activity (Farmer 2017; Nathan 2020; Naylor 2006; Perry 1997;
Saraf 2015; Saunders 2006; Sutherland 2017; Waters 2017; Young
2008). Pooled meta-analysis suggested a slight increase in physical
activity data in the intervention groups when compared to control

(SMD 0.09, 95% CI −0.02 to 0.19; I2 = 83%; 16,389 participants; low-
certainty evidence; Analysis 2.2).

Non-randomised trials

Three non-RCTs provided data on physical activity (Bremer 2018;
Hoelscher 2010; Sallis 1997). The direction of eGect for across
studies was mixed. Sallis 1997 reported device recorded times
for a student one-mile run at two-year follow-up by group and
gender. Girls, but not boys, in schools where the intervention was
implemented by class teachers receiving implementation support
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had faster one-mile run times than control. Bremer 2018 reported
greater physical activity by students in control schools; however,
the eGect was uncertain with CIs crossing zero (MD −0.07, 95%
CI −0.16 to 0.01; P = 0.09). Hoelscher 2010 reported the number
of days students were engaged in at least 30 minutes of vigorous
physical activity and found a small, albeit non-significant, increase
in the those attending schools receiving support to implement the
intervention (diGerence of mean diGerence = 0.3, P = 0.111).

Overweight, obesity and adiposity

Randomised trials

Eight RCTs or cluster-RCTs reported student BMI or BMI z-score
outcomes; all were included in the meta-analysis. Implementation
strategies probably result in little to no diGerence in obesity (SMD

−0.02, 95% CI −0.05 to 0.02; I2 = 5%; 18,618 participants; moderate-
certainty evidence; Analysis 2.3).

Non-randomised trials

The three non-RCTs reported varied eGects on measures of BMI
z-score/BMI. The direction of eGect for one of these favoured
students of schools receiving implementation support. In the Travis
County CATCH Project, a comparative eGectiveness trial, students
of schools receiving support to implement the CATCH BasicPlus
and Community intervention 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 BasicPlus (Hoelscher 2010). In the El
Paso CATCH trial, there was no diGerence in BMI between groups
at follow-up (eGect size not reported) (Heath 2002). Finally, while
impacts on BMI were not reported postintervention in a trial of
the implementation of the SPARK programme, interim analyses
suggests that the intervention had no impact on child BMI (Sallis
1997).

Tobacco

Randomised controlled trials

Three cluster-RCTs reported on student tobacco outcomes (Hodder
2017; Mathur 2016; Saraf 2015). Meta-analysis found very uncertain
evidence about the eGect of implementation strategies on

measures of tobacco use (SMD −0.03, 95% CIs −0.23 to 0.18; I2 = 81%;
3635 participants; very low-certainty evidence; Analysis 2.4).

Non-randomised trials

No non-RCTs assessed tobacco use.

Alcohol use

Randomised controlled trials

One trial examined the impact of an intervention of alcohol use.
Hodder 2017 compared a three-year whole of school interventions
that addressed 16 broad individual, environmental protective
strategies to usual care. At three-year follow-up, the direction of
eGects suggested that the strategy to support the implementation
of the intervention may slightly increase measures of alcohol use;
however, the eGects were uncertain and the CIs crossed zero (OR
1.10, 95% CI 0.77 to 1.56; P = 0.60; 2105 participants; low-certainty
evidence).

Non-randomised trials

No non-RCTs assessed alcohol use.

Unintended consequences and adverse e&ects of strategies

Three RCTs included a measure that was specified in the study
methods as an assessment of potential unintended adverse eGects.
Mobley 2012 found no impact of the intervention on the percentage
of students passing maths and reading state-wide texts aRer three
years (4603 participants). School attendance increased in both
study arms from baseline to follow-up (control: 8.7% to 9.9%,
intervention: 8.9% to 10.2%; 4603 participants). There were also
drops in disciplinary action in both groups but they were not
regarded to be an eGect of the intervention. Wolfenden 2017
reported changes in canteen profitability as a potential adverse
outcome of canteen menu modulation and found no diGerences
between intervention and control schools. Taylor 2018 examined
fruit and vegetable waste at lunchtime and found no diGerences
between intervention and control groups in food wastage (112
students observed). The certainty of this evidence was low
(downgraded for risk of bias and for the small number of studies
reporting adverse outcomes).

Four trials did not specify outcomes as measures of adverse eGects
in their study methods; however, they 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 2004 reported
that strategies to improve school food service did not adversely
impact on school revenue (29 schools). Perry 1997 reported that
implementation of a programme to lower the fat and saturated
fat content of school meals had no impact on other aspect of
nutritional quality of the school meals. Two trials reported no
changes in height (Cunningham-Sabo 2003, 1409 participants;
Perry 1997, 4008 participants), or weight of students (Cunningham-
Sabo 2003, 1409).

Cost or cost-e&ectiveness of strategies

Four RCTs undertook an economic evaluation of implementation
strategies specifically and were reported in two papers: Reilly
2018 (which described the economic evaluation of three included
studies) and Waters 2017. Reilly 2018 examined implementation
strategies to improve the implementation of a healthy school
canteen policy undertaken by three included studies (Nathan
2016; Wolfenden 2017; Yoong 2016). Studies were categorised
based on the intensity (number of strategies employed) of
the implementation strategies as low (Yoong 2016), medium
(Nathan 2016), or high (Wolfenden 2017). The study included
costs associated with the delivery of the implementation support
strategies of the included trials such as support staG salary costs;
menu collection and assessment, feedback reports training, and
management; as well as canteen staG training expenses such as
venue hire, catering and the provision of canteen equipment. The
total cost of implementation support per school was AUD4771
for the high-intensity intervention (Wolfenden 2017), AUD2216 for
the medium-intensity intervention (Nathan 2016), and AUD2102
for the low-intensity intervention (Yoong 2016). The incremental
cost-eGectiveness ratios, representing the cost per each additional
school compliant with the healthy canteen policy compared to
usual support were AUD2982 (high-intensity), AUD2627 (medium-
intensity) and AUD4730 (low-intensity). Waters 2017 examined
the 'Fun 'n Healthy in Moreland!' intervention, which included
oGering schools access to a Community Development Worker to
act as a knowledge broker and assist in developing intervention
programme strategies and resources. Their cost-analysis included
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the Community Development Workers' salaries, school resources
and parent expenses. The cost of the intervention over the
full period of the study was AUD229 (per child for 3.5 years),
approximately AUD65 per child per year. The certainty of this
evidence was graded as very low (downgraded for risk of bias,
indirectness and imprecision).

Four studies did not include an assessment of the cost
implementation strategies specifically; however, they reported
some economic evaluations. Taylor 2018 examined procurement
records related to the Shaping Healthy Choices Program (provision
of USD3000 was a strategy used to increase procurement of
regionally grown produce). Monthly expenditure was divided by
the number of meals served to determine a mean US dollar spent
per student per day. Total, regional and non-regional expenditure
were found to be higher in intervention schools compared to
control schools (total: 14 cents for intervention versus 4 cents for
control; regional: 6 cents for intervention versus 3 cents for control;
8 cents for non-regional versus 1 cent for control). The TACOS
trial, which aimed to increase the availability of lower fat á la
cart food items reported no impact of the intervention on school
food service revenue (French 2004). The HEALTHY study found no
between-groups diGerence in school revenue or expenses following
the provision of implementation support (Mobley 2012). One non-
RCT, conducted by Brown and colleagues (see under Heath 2002),
examined the cost-eGectiveness of the CATCH intervention using
estimates from the CATCH El Paso Trial from a societal perspective.
The study reported the CATCH intervention to be cost-eGective
when compared to estimated costs associated with obesity and
quality-adjusted life-years beyond the age of 40 years, with a cost-
eGectiveness ratio of USD900 and net benefit of USD68,125.

D I S C U S S I O N

Summary of main results

The primary objective of the review was to examine the
eGectiveness of strategies aiming to improve the implementation
of school-based policies, programmes or practices that promote
healthy, or reduce unhealthy behaviours relating to child diet,
physical activity, obesity, and tobacco or alcohol use. The review
update included 11 new studies, bringing the total number of
trials in the review to 38. Overall, the findings from synthesis
of randomised trials suggest that implementation strategies are
eGective, relative to usual care or minimal support control, in
improving the implementation of chronic disease prevention
interventions. The eGects of such strategies may also yield small
improvements in some chronic disease risks behaviours targeted
by the intervention. Few studies reported economic evaluations, or
assessed adverse eGects. The overall certainty of evidence (GRADE)
was very low to moderate across implementation and risk factor
outcomes.

Consistent with previous Cochrane Reviews examining
implementation strategies in childcare services (Wolfenden 2016)
and workplaces (Wolfenden 2018), the review team encountered
a number of similar methodological issues which complicated
synthesis and interpretation of the findings of the review.
Among these was the diversity of implementation strategies
examined. Several implementation strategies, most notably
educational materials, educational outreach and educational
meetings, were commonly used. However, trials included a variety
of implementation strategies in diGerent combinations. While

an overall pooled synthesis was possible, there are currently
insuGicient trials to examine the eGects of discrete implementation
strategies. As the evidence base develops the potential to
undertake such analyses will improve. Implementation strategies
were also oRen poorly described. 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 oRen not relevant for the school setting (EPOC 2015). More
recently published taxonomies that have been modified for the
schools setting may be useful in future review updates(Cook 2019).

Overall completeness and applicability of evidence

The review identified an immature but developing evidence-base.
Trials examining implementation strategies in the school setting is
dominated by studies conducted in the USA (22 of 38 studies) with
more emerging in Australia (nine of 38 studies). 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 diGerent schooling systems to those in the
USA and Australia is warranted.

Quality of the evidence

The overall certainty of the randomised trial evidence was low for
implementation outcomes and moderate to very low for secondary
outcomes. The collective certainty of evidence was downgraded
due to risk of bias, inconsistency and indirectness considerations.
All trials were considered to be at high risk of performance bias,
and all non-randomised designs were 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 staG, limiting the precision of
estimated eGects.

Potential biases in the review process

A number of strategies were employed in the conduct of the
review to reduce the risk of bias. We undertook a comprehensive
search in this update, screening an additional 8000 citations, to
the more than 18,000 screened in the original review. This included
searches of trial registers and handsearching of journals. We also
utilised published search filters to maximise the likely capture of
relevant studies. However, as a developing field, terminology in
implementation science is still evolving, which may have increased
the likelihood that relevant studies may not have 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). Nonetheless, as terminology in the field
develops, search terms may need to be refined in future review
updates.

Agreements and disagreements with other studies or
reviews

Overall, the eGects of implementation strategies on measures
of intervention implementation were large and equivalent to an
improvement, relative to a usual care or minimal support control,
of one standard deviation (SMD 1.04, 95% CI 0.74 to 1.34). While
we are not aware of any systematic reviews that report pooled
eGects on measures of implementation in schools for comparison,
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the eGect size is twice that found in a recent Cochrane Review of
implementation strategies in childcare services (Wolfenden 2020).
It is also larger than found for implementation strategies targeting
the implementation of health interventions in clinical settings
including primary care (Rankin 2018; Tang 2021; Wiggin 2021). Such
findings are encouraging, suggesting substantive improvement in
implementation of interventions targeting chronic disease risks in
this setting.

While subgroup analyses were exploratory, and largely failed
to explain the observed heterogeneity evident in pooled
analyses, their findings are note-worthy. Subgroup analyses of
implementation strategies executed at scale found they achieved
standardised eGect sizes ranging from 0.3 to 0. 59. While these
can be characterised as 'moderate'-sized eGects, they are smaller
than the point estimate of meta-analysis combining eGects of all
RCTs (SMD 1.04; 95% CI 0.74 to 1.34), regardless of their scale.
This finding is consistent with previous reviews that have reported
eGect attenuation with increasing scale of implementation and
underscore the considerable challenges of eGorts to do so (Lane
2021; McCrabb 2019; Sutherland 2022). There were no subgroup
diGerences in pooled analyses by the targeted risk factors; however,
there were diGerences between subgroups by school type, with
the eGects of implementation strategies greatest in high schools.
As secondary schools in many school systems employ dedicated
health and physical education staG, they may have greater support
for expertise and resources to facilitate the implementation of
health promotion initiatives. Further research may be required to
explore such hypotheses.

Despite implementation strategies achieving relatively large
improvements in the implementation of interventions, their eGects
on student health outcomes were typically small and uncertain,
in many cases the 95% CIs crossed zero. For example, we found
pooled eGects from RCTs yielded eGects for physical activity
equivalent to just 50 steps per day, and an improvement in
measures of dietary diversity score of 0.1 of an SD. While
improvements on such measures are associated the onset of
chronic disease, the size of the eGects reported in are likely
to yield only limited population health impacts on chronic
disease (Anderson 2019; Chung 2018; Fernandes 2010; van der
Pols 2007; Weres 2022). The findings may reflect the relatively
small and heterogeneous eGects of school-based interventions
on such student health outcomes per se, as demonstrated in
systematic reviews of their eGectiveness (Dobbins 2013). That is,
interventions capable of only small eGects will produce small
eGects when implemented well. If this is the case, greater
investment in the development of more potent chronic disease
prevention interventions that are amenable to implementation in
schools may be required. Optimisation processes represent one
mechanism to develop and improve the eGects of interventions
and their implementation strategies to improve student health
outcomes (Lewis 2021; Wolfenden 2019). Alternatively, the findings
suggests that school-based approaches alone will be insuGicient to
meaningfully mitigate the burden of chronic disease, and should be
seen as part of broader, whole of community eGorts.

Few studies reported measures assessing potential adverse eGects
or economic evaluations. This finding is consistent with reviews of
implementation trials in other settings including childcare services,
workplaces (Wolfenden 2018), and sporting clubs (McFadyen 2018),
and with bibliographic and other studies that have suggested

less than 10% of implementation studies collect or report such
outcomes (Eisman 2020; Wolfenden 2016a). These outcomes
are considered core to prudent public health decision-making,
including in decision frameworks of the World Health Organization
(Rehfuess 2019). The lack of such evidence present challenges
for policymakers and practitioners, who must appraise the
relative cost and potential for adverse eGects of initiatives to
improve the implementation of evidence-based chronic disease
prevention interventions in this setting. Addressing this evidence
gap represents a priority for the field (Hoomans 2014).

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

Implications for practice

• The review provides evidence supporting the use of
implementation strategies to improve the implementation
of interventions targeting risk factors for chronic disease in
schools.

• While a range of strategies have been tested, the review does
not provide evidence to guide selection of specific strategy
components. Maximising the eGects of implementation eGorts
may best be achieved through thorough formative evaluation.
This includes consultation with schools and school systems to
identify barriers or enablers to intervention implementation,
and the codevelopment of appropriate, and contextually
relevant implementation support strategies. A number of
implementation frameworks are currently available to support
such work. 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).

• Evidence regarding the eGects of strategies to implement
interventions in schools on student health outcomes is
uncertain. Policymakers and practitioners should pay careful
attention to the selection of interventions for implementation
to ensure that they are suGiciently eGective and amenable to
implementing in the setting.

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. For example, Cochrane
Reviews have identified 53 randomised trials testing the
eGicacy of school-based programmes to prevent alcohol misuse
(FoxcroR 2011). However, we have identified just one trial of
strategies to implement the alcohol prevention programmes in
this setting. There is a need to reorient research investment to
address this important evidence gap.

• 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 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).
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• 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 eGects. Information regarding costs
and adverse eGects 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 (Pettigrew 2012). Future research should
incorporate logic models to identify potential harms associated
with implementing health promotion programmes in schools,
and include measures to prospectively measure both harms and
implementation costs.
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Characteristics of included studies [ordered by study ID]

 

Study characteristics

Methods Trial name: School Nutrition Advances Kids (SNAK)

Study design: non-randomised

Intervention duration: 2 overlapping cohorts: 1 year 9 month per cohort, 2 years 9 months both co-
horts

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: no differences among intervention groups with regard to
school characteristics at baseline. There were some differences at baseline with regard to student di-
etary intake (all subsequent analyses adjusted for baseline dietary values). Table 2 reported difference
at baseline in school characteristics. Some differences were apparent 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 (seventh and eighth grades)

Region: Michigan, USA

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

Inclusion/exclusion criteria

Inclusion

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

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

- Having seventh and eighth grades within the same building
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Number of schools allocated

Schools:75 (54 intervention, 21 control)

Students: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: study contained 1 control and 3 intervention groups. Intervention groups
consisted of 3 different programmes (or programme combinations) 1. the HSAT, 2. the HSAT plus the
SNAK Team and 3. the HSAT plus the Michigan State Board of Education (MSBE) nutrition policy. The
sample sizes by trial group follow:

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:recruited through an application for small grant funding with award values ranging from
USD2000–4600 with recruitment methods included direct mailings, e-mails and telephone calls to eligi-
ble schools, as well as a posting on the Michigan Team Nutrition website.

Students:written parental consent and student assent

Recruitment rate

Schools: denominator unknown

Students: 20.6%

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

Policies, practices or programmes targeted by the intervention

The 3 policies, practices or programmes implemented in this study were the HSAT programme, the
SNAK programme 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 in 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

Alaimo 2015  (Continued)
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EPOC: tailored interventions

- 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 (USD1000 to implement nutrition education or implement aspects of their action plan).

- SNAK intervention group also received: incentives: USD1000 for students to implement student nutri-
tion action plan.

- Curriculum developed for facilitator/student meetings.

- MSBE nutrition policy intervention schools were also received: USD1500 to compensate for any loss to
food service revenue.

EPOC: local consensus processes

- Co-ordinated School Health Team

EPOC: clinical practice guidelines

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

EPOC: educational materials

- Guidance documents and assistance were provided to schools, food service staG (MSBE group).

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 programmes

- Mean Nutrition Policy Change Score (range 0–6)

- Mean Nutrition Education or Practice Change Score (or both) (range 0–14)

Data collection method: survey: the Middle-School SEPS was completed either online or by paper
(took approximately 30 minutes to complete). There were 2 versions of the survey: 1 for administra-
tors/principals and 1 for food service directors/kitchen managers.

Validity of measures used: not reported/self-report methods. The authors commented that the tool
was trialled to establish face and content validity; however, the tool was not subjected to rigorous va-
lidity testing.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA 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

Validity of measures used: not reported

Alaimo 2015  (Continued)
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Notes Research funding: Robert Wood Johnson Foundation's Healthy Eating Research Program, the Michi-
gan Department of Community Health, and the USDA Supplemental Nutrition Assistance Program–Nu-
trition Education, supported by the Michigan Department of Human Services under contract numbers
ADMIN-07-99010, ADMIN-08-99010, and ADMIN 09-99010.

Conflicts of interest: authors reported no competing financial interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised. 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)
Implementation outcome

High risk Outcome group: all

No blinding or incomplete blinding, and the outcome was likely to be influ-
enced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Unclear 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 (SEPS).

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 was like-
ly 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)
Implementation outcome

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.

5% missing data overall (3 schools), relatively balanced across groups but 2
schools missing from HSAT-only group.
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Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

Potential confounding Unclear risk Insufficient information to determine the risk of potential confounders.

Overall risk of bias assess-
ment

High risk Most domains were at unclear or high risk of bias.

Alaimo 2015  (Continued)

 
 

Study characteristics

Methods Trial name: daily physical activity (DPA) programme

Study design: non-RCT

Intervention duration: 20 consecutive weeks

Length of follow-up from baseline: baseline, mid-intervention (10 weeks) and postintervention (with-
in 2 weeks postintervention)

Differences in baseline characteristics: significant difference in number of white people between ex-

perimental and control group (Chi2 (1) = 3.31, P = 0.07)

Unit of allocation: class

Unit of analysis:

- Implementation outcomes: class

- Behavioural/health outcomes: child

Participants School type: Catholic schools, grades 4–8 (ages 9–14 years)

Region: Ontario, Canada

Demographics/socioeconomic characteristics: not reported

Inclusion/exclusion criteria: not reported

Number of schools allocated

Schools:7

Classes: 30

Students:362

Numbers by trial group

n (controls baseline) = 11 control classes

n (controls follow-up) = 11 control classes

n (interventions baseline) = 19 experimental classes

n (interventions follow-up) = 19 experimental classes

Recruitment
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Schools: 7 schools from a local Catholic school board were chosen by the school board to participate.
Teachers were asked to participate by their school administrators. 1–7 classes participated in each
school, total of 30 participating classes.

Students:all 783 students in the participating classes were approached to participate in the study.

Recruitment rate

Schools:not reported

Students:46.2%

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

Policies, practices or programmes targeted by the intervention: DPA policy implementation

Implementation strategies

EPOC: educational meetings

- School teachers and student leaders attended a 1-day workshop on how to deliver the programme
as part of regular school activities and were provided with instructional materials to take back to their
school for programme delivery.

EPOC: educational materials

- Provided with instructional materials

EPOC: other

- Participation in a community 5 km at end of intervention

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: not reported

Description of control: the remaining teachers who chose not to participate in the programme were
expected to provide DPA to their students, as per the Ontario education curriculum (i.e. usual practice).

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

Outcomes included adherence to the programme, student behaviour, PA opportunities and student en-
gagement in school-based PA (i.e. number and length of PE classes and recesses per week).

Data collection method: 21-item questionnaire was developed for this study, and completed by the
homeroom teacher at the last measurement point.

Validity of measures used: not reported

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: PA was assessed using the PAQ-C

Data collection method: PA was assessed with the PAQ-C. The PAQ-C was designed for children in
grades 4–8 who had recess as a regular part of their school week.

Validity of measures used: the PAQ-C is a 9-item 7-day recall instrument that has good psychometric
properties.

Notes Research funding: not reported
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Not a randomised trial, as teachers selected whether or not their class would
participate in the programme or to act as a control class.

Allocation concealment
(selection bias)

High risk No allocation concealment, participants (teachers) chose intervention or con-
trol.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all

The nature of the trial precluded blinding, participants (teachers) were not
blind to allocation, and students would have acknowledged a change from
usual practice.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: participants (teachers)

High: participants were not blind to allocation. Also, self-report would have
contributed to further risk.

Outcome group: students

Unclear: students would have been able to tell group allocation though no de-
tails around this.

Incomplete outcome data
(attrition bias)
Implementation outcome

Unclear risk Outcome group: teachers

Unclear: unclear if there was any loss to follow-up with the teachers.

Outcome group: students

Low: attrition by the study end was 16% in the intervention group and 20%

among the controls (Chi2 = 0.57, df = 1, P = 0.45)

Selective reporting (re-
porting bias)

Low risk Protocol available on US National Library of Medicine (ClinicalTrials.gov). All
outcomes appeared to be accounted for.

Other bias Unclear risk Unclear if at risk of contamination.

Recruitment to cluster Unclear risk Unclear at what time recruitment to cluster occurred.

Baseline imbalance High risk Fewer control than intervention participants. Table 3 indicated significant dif-
ferences between groups. Unclear if these are taken into account in analyses.

Loss of cluster Unclear risk Unclear if losses to follow-up resulted in loss of cluster (especially in the con-
trol where there were limited numbers).

Incorrect analysis Unclear risk Unsure if clustering was taken into account in analyses.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unsure, no statement on this. Unable to determine if herd effect existed.

Potential confounding Unclear risk Unclear if baseline differences in intervention and control schools adjusted for
in analysis.

Bremer 2018  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

56



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

Bremer 2018  (Continued)

 
 

Study characteristics

Methods Trial name: Power Up for 30 (PU30).

Study design: non-RCT

Intervention duration: approximately 1 year (not explicitly stated)

Length of follow-up from baseline: baseline (2013–2014) and follow-up (2015)

Differences in baseline characteristics: PU30-trained schools were more likely than untrained
schools to be of high (> 75%) FRL but less likely to be of mid-high FRL (50% < FRL ≤ 75%). Trained
schools had a lower proportion of white students, had a higher proportion of Hispanic students, and
were, on average, larger. A greater proportion of trained schools were in suburbs while more untrained
schools were in rural areas. At baseline, PU30-trained schools had 11 fewer minutes of recess, but 10
more minutes of in-class PA breaks each week compared to untrained schools.

Unit of allocation: school

Unit of analysis

Implementation outcomes: school

Behavioural / health outcomes: PA frequency

Participants School type: Georgia public elementary schools

Region: Georgia USA

Demographics/socioeconomic characteristics: PU30-trained schools were more likely than untrained
schools to be of high (> 75%) FRL but less likely to be of mid-high FRL (50% < FRL ≤ 75%). Trained
schools had a lower proportion of white students, had a higher proportion of Hispanic students, and
were, on average, larger. A greater proportion of trained schools were in suburbs while more untrained
schools were in rural areas.

Inclusion/exclusion criteria

Inclusion:must have a completed survey from ≥ 1 administrator, 1 PE teacher, and 3 grade level chairs
by September 2014

Exclusion:not reported

Number of schools allocated

Schools:159 schools

Students:not reported

Numbers by trial group

n (controls baseline) = 80 schools

n (controls follow-up) = 62 schools

n (interventions baseline) = 79 schools

n (interventions follow-up) = 71 schools
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Recruitment

Schools:159 schools

Students:not reported

Recruitment rate

Schools:not reported

Students:not reported

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

Policies, practices or programmes targeted by the intervention

Training to increase adherence to policy, and PA opportunities offered (including frequency and dura-
tion).

Implementation strategies

EPOC: tailored interventions

- Telephone-based technical support assisting with the engagement of school administrators and staG
as well as selection of appropriate resources.

EPOC: educational meetings

- Training workshop

EPOC: educational materials

- Shared and modelled the use of low- and no-cost resources including exercise DVDs, PowerPoint files,
and an online resource guide containing links to web-based PA videos, PA curricula, and integrated PA-
academic lessons; and monthly emailed newsletters.

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: not reported

Description of control

80 schools randomly selected to form the untrained comparison arm.

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

Mean (standard deviation) minutes of PA offered per week during PE, during recess, during lunch, after
school and before school.

Data collection method: adapted school PA survey. PE teachers provided data regarding PE, be-
fore-school and after-school PA opportunities, while grade-level chairs provided data on recess and in-
class PA breaks. PE teacher and grade-level chair surveys, which took 10–15 minutes to complete, in-
cluded subsets of questions from the larger administrator survey which provided data not used in the
current study.

Validity of measures used: not reported

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Data collection method: not reported

Cheung 2018  (Continued)
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Validity of measures used: not reported

Notes Research funding: supported, in part, by Robert Wood Johnson Foundation (award number 71061),
and support was given also from the Eunice Kennedy Shriver National Institute of Child Health and Hu-
man Development of the National Institutes of Health T32 Predoctoral Training Program in Reproduc-
tive, Perinatal, and Pediatric Epidemiology (award number T32HD052460).

Conflicts of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised study. Randomly selected a pool of trained and untrained
schools for study.

Allocation concealment
(selection bias)

High risk Non-randomised intervention.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: nature of the trial precluded blinding.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Unclear risk Outcome group: all. Unclear/not stated whether data collectors/researchers
were blinded.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: all. Reasonable level of follow-up data.

Selective reporting (re-
porting bias)

Unclear risk Unclear whether all planned outcomes were reported.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

Recruitment to cluster Unclear risk Schools were included that provided baseline survey responses. Not enough
information to make an assessment.

Baseline imbalance Low risk Baseline imbalances accounted for in analysis.

Loss of cluster High risk Loss of teachers to follow-up indicated loss of clusters. 71/79 (90%) PU30 and
62/80 (78%) untrained schools provided follow-up data between March 2015
and May 2015 from ≥ 1 PE teacher and ≥ 1 grade-level chair.

Incorrect analysis Low risk Various methodology seems to account for baseline imbalances. Covariates in-
cluded school baseline PA time, school-level demographics and other school-
level characteristics. The unadjusted model assessed the impact of PU30 on
PA opportunities alone using linear regression and generalised estimating
equations, which accounted for clustering of multiple respondents per school
and of schools within districts.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unclear, no statement regarding this.

Potential confounding Low risk Baseline differences accounted for in analysis.
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Overall risk of bias assess-
ment

Unclear risk Most domains were at low or unclear risk of bias.
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Study characteristics

Methods Trial name: Pathways

Study design: cluster-RCT (implementation outcome at group level – based of study design paper)

Intervention duration: 3 years

Length of follow-up from baseline

Food service component: 22 months

Health behaviour and anthropometric outcomes:3 years (spring 1997 to 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 third grader enrolment of > 15 children

- > 90% of third-grade children of American Indian ethnicity

- Retention from third to fiRh grade over the past 3 years of > 70%

- School meals prepared and administered on-site

- Availability of minimum facilities to deliver a PA programme 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

39 schools (with a breakfast and lunch programme); 19 intervention, 20 control

Numbers by trial group

n (controls baseline) = 20

n (controls follow-up) = 20

n (interventions baseline) = 19
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n (interventions follow-up) = 19

Recruitment

Schools:cohort of > 1700 students in 41 schools (39 of which also had a breakfast programme) were fol-
lowed from the third through the fiRh grade.

Students: not reported

Recruitment rate: not reported

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

Policies, practices or programmes 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% of calories over 5 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 staG. These training sessions were reinforced by ≥ 5 kitchen visits in the first year and ≥ 8
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 staG, 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 prac-
tices.

Description of control: not reported, but assume usual practice.

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

- % 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-
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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
computed by taking the weighted nutrient mean of all food items offered and served within each meal
component category (milk, breads, fruits, vegetables, entrées, desserts (if served) and condiments) and
summing the nutrient means for all meal components to generate a nutrient total for a single school
breakfast and for a single school lunch. 5-day school breakfast means were then calculated as well as
5-day school lunch means.

Validity of measures used: not reported/self-report methods. While the authors reported 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 or a registered dietitian (or
both) cross-checked all forms for completeness and clarity, it is not explicitly reported that the tool/
measurement methods were validated or that a validated nutrition collection tool was used.

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, PA 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, Maryland, USA).

- 2 measurements were obtained and the mean was recorded.

- % 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, New York, USA).

Dietary intake:24 dietary recall and direct observation

Validity of measures used

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

Dietary intake:not reported

Notes Other intervention components included the following.

• Classroom curriculum: 2 × 45-minute lessons were delivered by teachers each week for 12 weeks dur-
ing the third and fourth grades. This component was decreased to 8 weeks during fiRh grade to allow
for the follow-up measurements during the final 2 months of the school year.

• PA was also a component of the intervention; however, it is not reported on as Pathways research
staG delivered some of this component to the school students. Consequently, this trial is reported as
nutrition only trial.

• 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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Conflicts of interest: authors reported no competing financial interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Random sequence generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

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.

Outcome: child BMI and adverse effects,

Low: objectively measured.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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.

Outcome group: objective measures (BMI and adverse effects).

Low: blinding would not impact objective measure.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: all outcomes.

Low risk of attrition bias given that 39/41 schools that included breakfast were
included in analysis. Loss to follow-up among students similar (about 17%) for
intervention and control groups. ITT analysis only conducted on body fat %
outcome.

Selective reporting (re-
porting bias)

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

Other bias Unclear risk Unclear if at risk of contamination due to unclear randomisation procedures.

Overall risk of bias assess-
ment

Unclear risk Most domains were at low or unclear risk of bias.

Cunningham-Sabo 2003  (Continued)

 
 

Study characteristics

Methods Trial name: brief intervention conducted as part of the Central Texas CATCH. The larger scope of the
Central Texas CATCH programme (reported by Hoelscher and colleagues 2001 and Springer and col-
leagues 2012) was excluded as the programme did not report implementation outcomes appropriate
for this review.

Study design: cluster-RCT
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Intervention duration: 2009–2012

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

Differences in baseline characteristics: schools were matched in size and composition of student eth-
nicity and economic disadvantage. Baseline demographic characteristics were reported to be similar
between groups.

Unit of allocation: schools

Unit of analysis: school teachers

Participants School type: middle school (grades 6–8)

Region: Central Texas, USA

Demographic/socioeconomic characteristics: multi-ethnic sample

Inclusion criteria

- Grades (6–8)

Number of services allocated: 30

Numbers by trial group: 30 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 were 10 schools in each condition.

Recruitment

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

Recruitment rate

Schools:30/32 = 94%

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

Policies, practices or programmes targeted by the intervention

To promote the adoption of 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 staG members,
parents and community members, with 1 member designated the CATCH Champion. The team was
charged with overseeing the implementation of the CATCH programme at their school, which included
encouraging teachers to conduct ABs. CATCH programme training's took place to promote the adop-
tion 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
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these training sessions, CATCH Team members were introduced to the concept of ABs and were provid-
ed with research that supports the use of ABs to enhance academic performance.

In addition to the aforementioned EPOC strategies the Basic Plus 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.

In addition to all the aforementioned implementation strategies, the Basic Plus SM group also received:

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 programmes

Teacher reported frequency of AB implementation including:

- Have you conducted ≥ 1 AB this year?

- % of teachers that conducted ABs weekly (%, n)

- Last week, did you conduct an AB on ≥ 1 day? (%, n)

Data collection method: survey. Survey was a 15-item, self-administered questionnaire that includ-
ed items on teacher implementation of ABs, encouragement of specific health behaviours, and other
process evaluation measures for the CATCH programme.

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

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Notes Research funding: 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 1 of the 3 study conditions
– no other information.

Allocation concealment
(selection bias)

Unclear risk No information provided.

Blinding of participants
and personnel (perfor-
mance bias)

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 was likely to be influenced by lack of blinding.
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Implementation outcome

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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

Incomplete outcome data
(attrition bias)
Implementation outcome

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 = 59.1%, Basic
Plus = 48.9% and Basic Plus SM = 75.4% in measurement period 2).

All surveys from 1 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. Additionally, 54 surveys from measurement pe-
riod 1 and 58 surveys from measurement period 2 were excluded from analysis
because the teacher only taught PE or athletics (or both).

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Unclear risk Unclear if contamination occurred at training session between groups.

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 1 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.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

Delk 2014  (Continued)

 
 

Study characteristics

Methods Trial name: HealthKick

Study design: cluster-RCT for implementation outcome

Intervention duration: 3 years

Length of follow-up from baseline: 3 years

Differences in baseline characteristics: not reported
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Unit of allocation: schools

Unit of analysis: schools

Participants School type: elementary schools

Region: Cape Town, South Africa

Demographic/socioeconomic characteristics: historically disadvantaged, low-income communities
from an urban area close to the city of Cape Town and from 2 rural areas outside of Cape Town, South
Africa

Inclusion/exclusion criteria

Inclusion

- Whether the principal expressed the need for a health promotion programme to be implemented in
the school.

- The presence of a shop or vendor selling food items at the school.

- Unhealthy diet and lack of PA among learners and teachers selected as a top health priority 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 (< 105 minutes' drive).

Exclusion

- School size (schools with < 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 16 eligible schools selected from the representative sample
of 100 primary schools surveyed in 2 conveniently selected educations districts (1 urban and 1 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 programmes targeted by the intervention

The HealthKick programme which was an adaptation of the National School Health Policy and Imple-
mentation Guidelines (since replaced by the Integrated School Health Policy (ISHP)). The specific ob-
jectives were to:

- Promote healthy eating habits.
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- 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.

- 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 4 action areas during the
3 years of the intervention. The support took the form of structured activities by the research team to
broaden the staG's knowledge and skills around actions to support a healthy lifestyle. Furthermore, the
research team kept in regular contact with the schools who were encouraged to call for assistance/sup-
port 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 (EPOC: educational material).

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

- 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 staG involved with the school nutrition programme, tuck shops and vegetable
gardens were interviewed using semi-structured questionnaires. The interviews were conducted by
members of the research team. As above and project officers acted as both implementers and outcome
assessors.

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

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: student level dietary intake

Data collection method: 24-hour recall

Validity of measures used: not reported

Notes Notes: PA was also a goal of the HealthKick Program; however, an implementation outcome was un-
available. Consequently, this trial is reported as a nutrition trial, with corresponding implementation
strategies, and behavioural outcomes extracted.

Research funding: World Diabetes Foundation.

Conflicts of interest: authors reported no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random sequence generated by drawing the names of schools typed on fold-
ed 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 co-ordinator before the selection took place, there is no descrip-
tion of whether this was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: there was 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)
Implementation outcome

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)
Implementation outcome

Low risk Outcome group: no schools dropped out over the 3 years.

Selective reporting (re-
porting bias)

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

Other bias Low risk Appeared free from other bias.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.
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Methods Trial name: PACES
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Study design: non-RCT with pre–post control group

Intervention duration: 3 consecutive academic semesters (about 12 months)

Length of follow-up from baseline:

- Baseline: data collected in autumn 2014

- First intervention semester: spring 2015. 1-on-1, semi-structured interview with each teacher partici-
pating in the intervention (9 teachers) end of spring 2015

Differences in baseline characteristics: not reported for baseline information

Unit of allocation: schools

Unit of analysis

- Implementation outcomes: school

- Behavioural/health outcomes: none

Participants School type: elementary schools

Region: 4 local elementary schools in 2 school districts from a greater metropolitan area in 1 south-
eastern state.

Demographics/socioeconomic characteristics

- Schools A and B were magnet schools (companion campuses, i.e. 2 separate school campuses that
share administrators and curricula focus) from 1 school district and schools C and D were public
schools from a different school district.

- Participating teachers (10 female, 2 male) aged 23–54 (mean 33.2, SD 10.3 years) and self-identified as
11 non-Hispanic white teachers and 1 African American teacher. The teachers' years of teaching experi-
ence ranged from 1 to 33 years (mean 10.2, SD 11.0 years).

Inclusion/exclusion criteria

Inclusion

Participants were selected from 4 local elementary schools in 2 school districts from a greater metro-
politan area in 1 southeastern state. School selection was based upon location (close proximity to the
researchers' university), access (receptive to participating in research) and stated priorities (3 of the
schools identified school health as a priority in their strategic plan).

Exclusion

For consistency teachers that taught outside grades 1–3 were excluded, as grade 3 was the highest
grade in school B.

Number of schools allocated

Schools:4 (1 control, 3 intervention)

Students:161 (within 4 schools)

Teachers: 12

Numbers by trial group

n (controls baseline): 1 school

n (controls follow-up): 1 school

n (interventions baseline): 3 schools
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n (interventions follow-up): 3 schools, 9 teachers

Recruitment

Schools:school selection was based upon location (close proximity to the researchers' university), ac-
cess (receptive to participating in research) and stated priorities (3 schools identified school health as a
priority in their strategic plan). The first 3 schools that accepted the invitation were assigned to partic-
ipate (referred to from this point onward as schools A, B and C) to receive the PACES intervention. The
fourth school (school D) agreed to participate as a waitlist control.

Students:all 181 students in the participating teachers’ classrooms were eligible to participate, and 161
participated (48.45% female).

Recruitment rate

Schools:not reported

Students:89%

Interventions Number of experimental conditions: 3 experimental conditions: 1. 3 experimental conditions + 1
waitlist control; 2. school A (treatment level 1): low implementer; and 3. school B and C (treatment lev-
els 2/3): high implementer.

Policies, practices or programmes targeted by the intervention: PA MI

Implementation strategies

EPOC: tailored interventions

- A member of the research team meeting with each teacher individually to share baseline PA and MI
results, identify current MI strengths and areas for improvement, collaboratively set personalised MI
goals, and consider suitable resources, including those posted on the community of practice (schools B
and C).

EPOC: educational outreach visits

- A member of the research team meeting with each teacher individually to share baseline PA and MI
results, identify current MI strengths and areas for improvement, collaboratively set personalised MI
goals, and consider suitable resources, including those posted on the community of practice (schools B
and C).

- Additionally, preservice classroom teachers delivering physically active lessons and movement breaks
in intervention classrooms (with the teacher present) ≥ 3 times (on data collection days) during PACES
programme implementation (schools C).

EPOC: educational meetings

- A member of the research team orienting each teacher to a virtual professional learning community,
Move for Thought (moveforthought.ning.com). Also, the website included MI materials, videos, links
and a blog for members to ask questions, share ideas and connect with fellow members (Schools A, B
and C).

EPOC: audit and feedback

- Strengths and areas for improvement, collaboratively set personalised MI goals (school B and C only).

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: 3 partnership approaches (communities of practice, communi-
ty-based participatory research and service learning) were employed based on the partnership model
of Webster and colleagues (Webster 2015).
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Description of control: waitlist control

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

SOSMART video recordings, and implementation score based oG recordings.

Data collection method: coding of video recordings by research assistants using System for Observing
Student Movement in Academic Routines and Transitions (SOSMART). The implementation score was
calculated for each classroom at baseline and outcome to examine the effect of PACES on the extent of
MI during the first year of the 2-year intervention. The implementation score was calculated using a 2-
step process. First, the percentage of scans for 7 of the SOSMART variables was calculated at both base-
line and outcome separately to determine the percent of time each variable was observed. Second, the
percentage of time each variable was observed for baseline and for outcome for each teacher to create
a baseline and outcome implementation score was totalled. After creating the implementation score
at baseline and outcome for each teacher, the mean implementation score (baseline and outcome) for
each group (treatment level 1, treatment level 2, treatment level 3, and control) was calculated.

Validity of measures used

- The authors provided the reference of Russ and colleagues for validity and reliability (Russ 2016). In-
traobserver reliability resulted in 97.5% agreement and exceeded 80% on all variables. Additionally,
construct validity was supported for 8/11 MI variables.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Data collection method: not reported.

Validity of measures used: not reported

Notes Research funding: this research did not receive any specific grant from funding agencies in the public,
commercial or not-for-profit sectors.

Conflicts of interest: authors declared there was no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised study.

Allocation concealment
(selection bias)

High risk No blinding of allocation.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all. The nature of the intervention precluded blinding. Com-
munity-based participatory research involved a member of the research team
meeting with each teacher individually to share baseline PA and MI results,
identify current MI strengths and areas for improvement, collaboratively set
personalised MI goals, and consider suitable resources, including those posted
on the community of practice.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: objective data captured by trained data collectors. Teachers
would have been aware of the outcome of interest.

Incomplete outcome data
(attrition bias)

Low risk Outcome group: SOSMART implementation outcomes appear to be reported
for all included schools.
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Implementation outcome

Selective reporting (re-
porting bias)

Unclear risk No protocol available for this study.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

Potential confounding Unclear risk Unclear if confounding had occurred. Schools A and B were magnet schools
(companion campuses, i.e. 2 separate school campuses that share administra-
tors and curricula focus) from 1 school district.

Overall risk of bias assess-
ment

Unclear risk Most domains were at high and low risk of bias.

Egan 2018  (Continued)

 
 

Study characteristics

Methods Trial name: Guidelines for Healthier Canteens

Study design: non-RCT

Intervention duration: 6-month intervention, October 2015 to June 2016

Length of follow-up from baseline: 6-month follow-up. Also, the protocol indicated the canteen scan
was also taken at 3 months during the intervention.

Differences in baseline characteristics: in intervention schools, slightly more girls followed the vo-
cational education level (46.6%) compared to boys (41.4%), while the opposite occurred in control
schools (girls 39.5%; boys 46.2%)

Unit of allocation: school

Unit of analysis

Implementation outcomes: canteen scan by school (i.e. cluster).

Behavioural/health outcomes: student questionnaire purchasing data (i.e. individual).

Participants School type: Dutch secondary schools

Region: the Netherlands

Demographics/socioeconomic characteristics: –

Inclusion/exclusion criteria

Inclusion

- Presence of a canteen

- Willingness to make their school canteen healthier

- Willingness to provide time and space for the investigators to measure outcomes in students, employ-
ees, and canteen workers

Exclusion

- the school had already started to implement the recent developed Guidelines for Healthier Canteens
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- in 2015, the school canteen had already been advised about how to reach a healthier canteen, by
school canteen advisors.

Number of schools allocated

Schools:10 intervention, 10 control

Students:1891 (at allocation)

Numbers by trial group

n (controls baseline) = schools 10, students 943

n (controls follow-up) = schools 10, students 868

n (controls analysed) = schools 10, students 731

n (interventions baseline) = schools 10, students 948

n (interventions follow-up) = schools 10, students 864

n (interventions analysed) = schools 10, students 645

Recruitment

Schools:the schools, in western and central Netherlands, were recruited via the Netherlands Nutrition.
Protocol stated this was done by email and telephone.

Students:in all participating schools, students were recruited per class. In each school, 100 second or
third-year Dutch-speaking students (aged 13–15 years) were recruited, equally distributed over the
school's offered education levels. Parents and students received information about the study and the
option to decline participation.

Recruitment rate

Schools:100%

Students:–

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

Policies, practices or programmes targeted by the intervention

Guidelines for Healthier Canteens (no other info reported)

Implementation strategies

EPOC: audit and feedback

- Canteen advisors measured the extent to which canteens met the Guidelines for Healthier Canteens,
using the online tool "the Canteen Scan."

EPOC: educational materials

- Stakeholders also received communication material; newsletter with information; closed Facebook
community.

EPOC: educational outreach visits or academic detailing

- School canteen advisors provided tailored advice in an advisory meeting.

EPOC: tailored interventions

- School canteen advisors provided tailored advice in an advisory meeting.

Theoretical underpinning
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- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: this plan was developed in a 3-step approach based on the "Grol and
Wensing Implementation of Change model" in collaboration with stakeholders.

Description of control: waitlist – while control schools received only general information about the
guidelines, although they also received the support after the intervention period.

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

- The Canteen Scan assessed the extent to which a canteen complies with the 4 subtopics of the Guide-
lines for Healthier Canteens: 1. a set of 4 basic conditions for all canteens, 2. the percentage of healthi-
er foods and drinks available in the cafeteria (at the counter, display, racks) and 3. in vending machines
and 4. the percentage of accessibility for healthier food and drink products.

- The "health level" of the school canteen was measured in all participating schools using the online
Canteen Scan, filled out by a school canteen advisor.

Data collection method: canteen advisor filled out online tool.

Validity of measures used: satisfactorily on inter-rater reliability and criterium validity if measured by
a school canteen advisor, scoring > 0.60 on Weighted Cohen's Kappa.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: students reported their purchases via an online
questionnaire filled out in a classroom under supervision of a teacher or researcher (or both).

Data collection method: self-report (i.e. questionnaire)

Validity of measures used: the questions were derived from validated Dutch questionnaires, and the
questionnaire was pretested for comprehensibility and length in a comparable population using the
cognitive interview method think-aloud.

Notes Research funding: Netherlands Organisation for Health Research and Development (ZonMw, Grant
Number 50-53100-98-043).

Conflicts of interest: the authors declared no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or in
the decision to publish the results.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Non-randomised trial.

Allocation concealment
(selection bias)

High risk Non-randomised intervention.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: the nature of the study precluded blinding.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: canteen scan.

High: self-report considered high risk.

Outcome group: student self-report
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High: self-report considered high risk.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: ?All.

Low: there appeared to be data for all 20 schools who received an allocation.

Outcome group: student self-report

Low: loss to follow-up < 20%. They report excluding in analysis due to 0 pur-
chases registered before and after the intervention as reason for not including
in analysis.

Selective reporting (re-
porting bias)

Low risk Protocol available, appeared to include all outcomes.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

Recruitment to cluster Unclear risk Unclear at what point the students were recruited, whether it was before or af-
ter schools were assigned (assigning of school also unclear).

Baseline imbalance Low risk Low risk of baseline imbalance. The only minimal variation was that in inter-
vention schools, slightly more girls followed the vocational education level
(46.6%) compared to boys (41.4%), while the opposite was the case in control
schools (girls, 39.5%; boys 46.2%).

Loss of cluster Low risk No loss of clusters.

Incorrect analysis Low risk Schools were accounted for in the models.

Compatibility with individ-
ually randomised RCTs

Unclear risk No statement regarding this.

Potential confounding Unclear risk No statement regarding this.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.

Evenhuis 2020  (Continued)

 
 

Study characteristics

Methods Trial name: PLAY

Study design: cluster-RCT

Intervention duration: 2 years

Length of follow-up from baseline: measurements were obtained at baseline, 1 year (2–3 months af-
ter changes to the intervention school play environments) and 2 years (follow-up)

Differences in baseline characteristics: none

Unit of allocation: pairs of schools were created by matching for region, school roll and decile ranking,
and were randomly assigned to intervention or control by tossing a coin.

Unit of analysis

Implementation outcomes: schools
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Behavioural/health outcomes: children

Participants School type: state primary schools

Region: Auckland and Otago, New Zealand

Demographics/socioeconomic characteristics: eligibility criteria required a school decile ranking 1–
6. Also stated they recruited less-advantaged schools; however, no further details were provided

Inclusion/exclusion criteria

Inclusion

- State primary schools (years 1–8 that were fully funded by the state and coeducational) with ≥ 150
pupils, and a school decile ranking of 1–6. New Zealand schools are ranked into deciles from 1 to 10,
where 1 indicates the 10% of schools with the highest proportion of pupils from low socioeconomic ar-
eas and decile 10 indicates the 10% of schools with the lowest proportion. 11 schools met these criteria
within the Otago region and 31 in Waitakere City (within the Auckland region).

Exclusion

- Although all children in intervention schools were exposed to the intervention, only children in school
years 2 and 4 were invited to participate in outcome assessments.

Number of schools allocated

Schools:8 intervention, 8 control

Students:902 (444 control, 458 intervention)

Numbers by trial group

n (controls baseline) = 8 schools, 422 students

n (controls follow-up) = 8 schools, 369 children at 1 year, 325 children at 2 years

n (interventions baseline) = 8 schools, 418 students

n (interventions follow-up) = 8 schools, 391 students at 1 year, 344 at 2 years

Recruitment

Schools:16 primary schools in the Otago (8 schools) and Auckland (8 schools) regions of New Zealand.
11 schools were approached in Otago and 10 in Auckland and recruitment stopped once 16 schools (8
in each region) provided informed consent to participate (November 2010 to March 2011).

Students:children in school years 2 and 4 were invited to participate in outcome assessments. These
years were chosen pragmatically to cover a wide age range (typically ages 6–9 years) and enable 2-year
outcomes to be collected. Information sheets and consent forms were sent home with all children in
these year groups from each school, and signed consent was obtained from parents.

Recruitment rate

Schools:76%

Students:50.5%

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

Policies, practices or programmes targeted by the intervention

PA policies within their school included; break time; using PA as a punishment; promotion of communi-
ty activities; adequacy and availability of facilities during school/after hours; enjoyment and promotion
of PA regardless of skill level; and amount and quality of PE safety issues.

Implementation strategies
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EPOC: tailored interventions

- Each intervention school was provided with a list of tailored suggestions for improvements.

EPOC: external funding

- Provision of funding to change environment… intervention schools were provided with initial start-up
funds of NZD15,000.

EPOC: local consensus processes

- Researchers, play workers and school community worked together to develop a playground action
plan that met the needs of each school community.

EPOC: audit and feedback

- Baseline evaluations of their play space, each intervention school was provided with a list of tailored
suggestions for improvements.

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: not reported

Description of control: usual care

Outcomes Outcome relating to the implementation of school policies, practices or programmes: evaluation
of play environment (objective)

Data collection method: qualified play workers conducted an evaluation of schedule of 7 items rating
opportunities for 1. risk and challenge, 2. engagement with natural elements, 3. ability to actively ma-
nipulate and change the play environment (e.g. loose parts), 4. wheeled play (e.g. bicycles and skate-
boards), 5. ball games, 6. children to socialise and 7. quality of independent access (no restrictions on
the ability to access all parts of the school). Each item was scored from 1 (very poor) to 5 (excellent) and
an overall score was determined for the whole school play environment (maximum score of 35).

Validity of measures used: not reported

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: height, weight, BMI and accelerometer data

Data collection method

- Children's height, weight and waist circumference were measured in light clothing without shoes us-
ing standard techniques during school time. Height was measured using a portable stadiometer (seca
213, Hamburg, Germany) and weight using electronic scales (seca 813, Seca, Seca 213, Hamburg, Ger-
many). Waist circumference was measured at the umbilicus using a non-elastic tape (Lufkin 2 m Execu-
tive Thinline w606PM, Apex Tool Group, Sparks, MD, USA). All measures were obtained in duplicate with
a third undertaken if the first and second measures did not fall within the maximum allowable differ-
ence (0.5 cm for height, 0.5 kg for weight and 1.0 cm for waist), and the mean taken from the 2 closest
measurements. BMI z-scores were calculated using World Health Organization reference data.

- All children wore an accelerometer (ActiGraph GT3X, Actigraph Corp, Pensacola, Florida, USA) 24
hours per day for 7 days, positioned over the right hip (accelerometers were removed for bathing,
showering and water-based activities). Accelerometers were initialised using ActiLife (version 6, Acti-
graph Corp) in uniaxial mode using 15-second epochs. Data were cleaned and scored using an auto-
mated script developed in MATLAB (MathWorks, Natick, Massachusetts, USA) that removes the appro-
priate sleep period for each day for each child individually, to avoid sleep being misclassified as seden-
tary time. A day was considered valid if there were ≥ 8 valid awake hours. Non-wear time (awake hours
only) was defined as ≥ 20 minutes of consecutive 0s.
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Validity of measures used: validated BMI z-scores were calculated using World Health Organization
reference data. Validated activity intensities were calculated using the Evenson cut-points developed
for children aged 5–8 years.

Notes Research funding: the PLAY study was funded by the Health Research Council of New Zealand and the
Otago Diabetes Research Trust.

Conflicts of interest: the authors declared no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Cluster-RCT. Schools were randomised to intervention or control conditions.
Pairs of schools were created by matching for region, school roll and decile
ranking, and were randomly assigned to intervention or control by tossing a
coin.

Allocation concealment
(selection bias)

High risk No blinding or concealment.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk The nature of the trial precluded blinding, as intervention schools and stu-
dents would know they were receiving an intervention and changing from usu-
al practices.

Outcome: objective measure (BMI)

Low: blinding would not impact objective measure.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: principal (implementation outcome).

High: self-report was considered high risk.

Outcome group: child PA and BMI.

Low: researchers blinded to group allocation.

Incomplete outcome data
(attrition bias)
Implementation outcome

Unclear risk Outcome group: policy outcome data.

Unclear: unclear where they reported this, only the aspect of the play space.
Did not provide information on loss to follow-up for principals.

Outcome group: child PA and BMI.

Unclear: unclear how many participants had the accelerometer data removed
from analysis. ITT analysis used.

Selective reporting (re-
porting bias)

High risk Protocol did not include implementation data as an outcome even though this
was a primary outcome.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

Recruitment to cluster Unclear risk Unclear when recruitment of students took place.

Baseline imbalance Low risk Pairs matched to minimise baseline imbalance. Similar characteristics be-
tween groups at baseline though nothing reported for baseline characteristics
of principals (implementation outcome).

Loss of cluster Unclear risk Outcome group: principal (implementation outcome),

Unclear: did not report loss of principal.
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Outcome group: student outcome.

Unclear: unclear where the number of participants were lost from, did not re-
port a loss of cluster but did not report the number range in each cluster.

Incorrect analysis Low risk Adjusted for clustering.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unclear, no statement on this.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.
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Study characteristics

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

Study design: cluster-RCT

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: secondary schools

Region: St Paul Metropolitan, Minneapolis, USA

Demographic/socioeconomic characteristics: schools were predominantly urban. On average, 14%
of students were non-white (range 3–77%), and 9% were eligible for free lunch (range 1–57%). Food ser-
vices for 2 schools were run by food service management companies, 18 schools by the school district
food services, 19 schools prepared meals on-site and 20 schools participated in the NSLP.

Inclusion criteria

- Presence of an à la carte area in the school cafeteria operated by the school food service.

- 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 staG 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
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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 staG 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%, and did not differ significantly between intervention and
control schools.

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

Policies, practices or programmes targeted by the intervention

Intervention consisted of increasing the availability of lower-fat foods in cafeteria à la carte areas and
implementing school-wide, student-based promotions of these lower-fat foods. The goal was to in-
crease 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 staG were held to review progress towards
goals.

EPOC: tailored intervention

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

EPOC: education meetings

- TACOS staG 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 staG.

EPOC: pay for performance

- Student groups were offered financial incentives for completing each promotion (from USD100 to
USD300, 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 programmes

- Students had seen posters in school about cafeteria food choices

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

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

- Students had taken 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 staG 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 staG at baseline and
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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 used: not reported. Both self-reports and objective measures were used.

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 reim-
bursable lunches, student à la carte foods, total à la carte foods and total school food service revenues.

Validity of measures used: not reported

Outcome relating to child diet, PA or weight status: nutritional food choices 2 outcome measures as-
sessing nutrition intake: 1. 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
(Dillman 1978), during the autumn of 2000, the spring of 2001, and the spring of 2002. Surveys com-
prised 48 questions related to students’ food choices. 2. sales data were collected on a weekly basis in
electronic format from school food service staG 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. Random sequence
generation procedure was not described.

Allocation concealment
(selection bias)

Unclear risk There was no information provided about allocation concealment and, there-
fore, it was unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: student data and observations: no mention that students or
TACOS staG were blinded.

Outcome: adverse impact.

Low: school revenue objective data.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: student data and observations: no mention that students or
TACOS staG were blinded.

Outcome: adverse impact.

Low: school revenue objective data.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: all 20 secondary schools participated.

Selective reporting (re-
porting bias)

Unclear risk There was no study protocol, therefore, it was unclear if there was selective
outcome reporting.
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Other bias Low risk Did not appear to be at risk of contamination.

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.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

French 2004  (Continued)

 
 

Study characteristics

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: middle and high schools

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

n (interventions follow-up) = not reported

Recruitment
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School:the baseline sample of schools was randomly selected by Texas Department of State Health Ser-
vices (TDSHS) in school year (SY) SY2000 from schools serving students in grades 6–12 in the East Texas
study area. A representative sample of schools was selected. Participating schools were located in 69
districts in a 7-county study area. The original SY2000 sample of 171 schools was drawn with probabil-
ity 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 fol-
low-up.

Student:not reported

Recruitment rate: 134/171 (78.4%)

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

Policies, practices or programmes targeted by the intervention

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

- Conduct ≥ 1 tobacco prevention event.

- Provide education and training for parents and staG regarding local policies and ordinances as well as
state tobacco laws.

- Establish STARS, PALS, or Teens Against Tobacco Use (TATU) groups or other peer mentor pro-
grammes 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 tobacco-use prevention education 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 4 regional ESC serving
the East Texas study area. Their responsibilities included co-ordination, distribution and management
of funding, training and TA 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 programmes to prevent tobacco use and addiction.

EPOC: external funding

- Each school received an allocation of approximately USD2000 per year to be used for materials, sup-
plies 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 programmes

- Enforcement of school policy on tobacco use

- Instruction on tobacco prevention education
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- Assessment of prevention programmes

- Student cessation support

- Teacher training for tobacco prevention education

- Establish or change school policy on tobacco use

- Faculty and staG cessation support

- Family involvement in student tobacco programmes

- Parental involvement in policy

- > 10 lessons

Data collection method: self-report surveys were mailed to the schools for both principals and health
co-ordinators.

Validity of measures used: not reported/self-report methods

Data collection method: self-report surveys were mailed to the schools for both principals and health
co-ordinators.

Validity of measures used: not reported

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Notes Note: 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 differ-
ences between groups at baseline on these measures.

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 appeared 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, were at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: there was no mention that participants or personnel were
blinded to experimental group and, therefore, were at high risk of perfor-
mance bias.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: there was no blinding of principals or health co-ordinators
described and the outcomes were likely to be influenced by the use of self-re-
ported 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 co-ordinator survey.
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Implementation outcome

Selective reporting (re-
porting bias)

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

Other bias Unclear risk Study description unclear. The initiation of mandate to implement and eval-
uate tobacco prevention in East Texas may have contaminated comparison
schools.

Potential confounding High risk There was no mention of measurement of potential confounders, or any at-
tempt to adjust for confounders.

Overall risk of bias assess-
ment

High risk Most domains were at high risk of bias.
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Study characteristics

Methods Trial name: Wellness Champions for Change (WCC)

Study design: randomised, controlled school-level pilot study, i.e. cluster-RCT

Intervention duration: 1 year

Length of follow-up from baseline: 1 year

Differences in baseline characteristics: no significant differences in school demographics by inter-
vention group. The schools reported having wellness teams was not different between groups.

Unit of allocation: clusters – schools

Unit of analysis

- Implementation outcomes: schools

- Behavioural/health outcomes: –

Participants School type: elementary, middle or high schools

Region: Maryland school districts (mid-Atlantic state), USA

Demographics/socioeconomic characteristics

- Most schools (79.4%) had a FARMS rate > 40%

- Schools were located in a range of geographic locations, with nearly a third each in rural/town, subur-
ban and urban areas.

Inclusion/exclusion criteria

Inclusion:schools were nominated based on 3 guidelines:

- A specified number of schools (range 6–15 schools/district, depending on the district size (the number
of schools per district ranged from > 100 schools to < 10 schools))

- Preference was given to schools with higher FARMS eligibility rates (> 40%) (per funder request, not a
mandatory inclusion criterion)

- Only standard schools (e.g. no part-day high schools or alternative schools)
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Exclusion:none.

Number of schools allocated:

Schools:63 schools (20 – WCC training + TA; 23 – WCC training; 20 – wait control)

Students:–

Numbers by trial group

n (controls baseline) = 20 schools

n (controls follow-up) = 17 schools

n (interventions WWC training plus TA baseline) = 20 schools

n (interventions follow-up WWC + TA) = 19 schools

n (interventions WWC training baseline) = 23 schools

n (interventions follow-up WWC) = 19 schools

Recruitment

Districts:6 districts approached based on results from 2012–2013 state-wide survey, indicating that
the districts had a low proportion of schools (< 40%) with wellness teams. After a meeting with district
leaders to explain the study, the leaders nominated schools within their district to participate.

Schools:principals of nominated schools were emailed by the study team and asked to participate.

Students:–

Recruitment rate

Districts: 83.3%

Schools:100%

Students:–

Interventions Number of experimental conditions: 3 randomised within district to:

- WCC training (6-hour, single-day teacher training)

- WCC training plus TA

- delayed training (control)

Policies, practices or programmes targeted by the intervention

The formation of a wellness team, whether wellness teams were active, and whether implementation
of local wellness policy components occurred.

Implementation strategies

EPOC: tailored interventions

- Wellness teams tailored for individual school needs.

EPOC: educational meetings

- The WCC training took place in August–September, before or at the beginning of the school year. In
addition to providing TA, the wellness specialists led the WCC trainings. Wellness specialists attended a
full-day training on how to lead the WCC training session how to complete the School Health Index via
the Alliance for a Healthier Generation website and TA provision.

EPOC: external funding

Hager 2018  (Continued)
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- All participating districts were offered financial resources (about USD1000/school), with guidance that
the funds could be used to purchase items to support Smarter Lunchroom initiatives, purchase sup-
plies that supported wellness activities, pay for substitute time for trainings, pay a wellness champion
stipend, or a combination of these.

EPOC: educational materials

- Including a tool kit with detailed training notes and background readings.

EPOC: local opinion leaders

- Schools nominated an individual to be the school wellness champion

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: the WCC training was to be devel-
oped based on Social Cognitive Theory. A single-day training was developed for wellness team leaders
based in both Social Cognitive Theory and Social Ecological Theory. Specifically, for Social Cognitive
Theory, reciprocal determinism was a major thread throughout the training.

- Of the implementation strategy: formative research findings indicated the importance of 1. forming
a wellness team; 2. having buy-in and support from key stakeholders including teachers, principals,
parents and district administrators; 3. offering resources (e.g. a list of healthy snacks or sample letters
sent to parents); 4. building partnerships (e.g. partnering with parent, teacher and community groups
to provide additional resources, creating school-level clubs.

Description of control: delayed control group that received training the following summer.

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

Primary outcome variables: the formation of a wellness team, whether wellness teams were active, and
whether implementation of local wellness policy components occurred.

Data collection method: surveys were sent via e-mail to a school administrator or the head of an on-
going wellness team, relying on a single respondent per school. Formation of wellness team: single sur-
vey item. The presence of a wellness team was determined by a single item, "My school had a school-
level wellness team responsible for implementing local wellness policies in place during the [2014-2015
(baseline) or 2015-2016 (follow-up)] school year." Also, to determine whether wellness teams were ac-
tive: an 8-item active wellness team sum score was generated. Additionally, the occurrence of imple-
mentation of local wellness policy components was assessed by the Maryland Wellness Policies and
Practices Project School Survey II.

Validity of measures used

- The researchers measured local wellness policy implementation using a scale was adapted from the
original Maryland Wellness Policies and Practices Project School Survey. The original scale (17 items)
demonstrated test–retest reliability (Spearman correlation = 0.70; P < 0.001; item-by-item percent
agreement = 75.6%) and high internal consistency (a = 0.923). Items in version II (29 items) were added
based on the updated School Health Index and language in the local wellness policy proposed rule
stemming from the HHFKA. The version II local wellness policy implementation scale also demonstrat-
ed high internal consistency (a = 0.933).

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Data collection method: not reported

Validity of measures used: not reported

Notes Research funding: USDA Team Nutrition Training Grant, Centers for Disease Control and Prevention
Cooperative Agreement No.2B01OT009025 through the Maryland Department of Health, and the Sum-
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mer Program in Obesity, Diabetes, and Nutrition Research Training Grant under National Institutes of
Health Award No.T35DK095737.

Conflicts of interest: not reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk The schools themselves were randomised; however, the school district lead-
ers nominated the schools initially. Additionally, during the intervention 2
schools randomised to the intervention arm were switched to the control and
3 schools randomised to the control were moved to the intervention group.

Allocation concealment
(selection bias)

Unclear risk Unclear, no statement regarding this.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all outcomes. The nature of the study precluded blinding.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: all outcomes were assessed by self-report. Self-report is
considered high risk as the participant is able to determine intervention out-
comes.

Incomplete outcome data
(attrition bias)
Implementation outcome

Unclear risk It was unclear from the information provided if attrition occurred (or to what
extent) and if it was adjusted for during analysis.

Selective reporting (re-
porting bias)

Unclear risk Unclear as no trial registration or protocol available to assess reporting bias.

Other bias Unclear risk Unclear if at risk of contamination. Did not appear at risk of other biases.

Recruitment to cluster Low risk Recruitment and baseline information collected prior to randomisation.

Baseline imbalance Low risk No major baseline imbalances.

Loss of cluster Low risk No loss of cluster.

Incorrect analysis High risk Clustering of schools within school district was not accounted for in the mod-
els because randomisation occurred within districts.

Compatibility with individ-
ually randomised RCTs

Unclear risk No statement regarding this.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.
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Study characteristics

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

Study design: non-randomised
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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 5 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)

4 schools served as controls, with the remaining 20 schools enrolled in the El Paso CATCH programme.
16 schools had baseline PA measures and 12 had baseline school meal assessments. PA behaviour dur-
ing PE classes was assessed in third, fourth and fiRh grades for 16 intervention schools and in third
grade only for 4 intervention and the 4 control schools. Grades 3, 4 and 5 were reflected in school meal
assessments for all schools. All but 2 schools (1 control and 1 intervention school) had PE with certified
PE instructors. In these 2 schools, classroom 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 programmes targeted by the intervention

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 600–1000 mg per serving

Implementation strategies

EPOC: educational meetings

- StaG received training sessions to deliver CATCH

EPOC: educational outreach visits

- StaG received ongoing support visits to implement EATSMART/CATCH PE

EPOC: educational materials
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- Educational materials were provided to staG/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 programmes

- % 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, means of break-
fast and lunch values across the 5 days of data collection were obtained.

Validity of measures used: not reported/self-report methods

Outcome relating to cost: cost-effectiveness analysis reported

Outcome relating to adverse consequences: not reported

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

Data collection method: anthropometry was conducted in the late autumn or early spring semester
(November, December, January or February) of each year of the project. ≥ 3 people were trained to col-
lect these measurements.

Validity of measures used: anthropometry was 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.

Notes Note: this trial also contained a PA component as part of their policy, practice or programmes imple-
mented; however, the trial was downgraded to a nutrition trial only as it did not report implementation
outcomes for PA or in some instances, the direction and magnitude of effect was not known.

Research funding: Patient Care and Outcomes Research Award programme 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. 4 schools that were beginning the CATCH programme in
1999 were randomly selected and then 4 control schools that were not in
the CATCH programme were selected by matching them to the intervention
schools for district, relative location, number of PE teachers, number of cafete-
ria staG, size of third-grade classes and size of school overall.

Allocation concealment
(selection bias)

High risk Non-randomised. Intervention schools were in the CATCH programme while
control schools were not in the CATCH programme. High risk of bias as no con-
cealment of allocation.
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Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

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)
Implementation outcome

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

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: no schools appeared to dropout.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

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

Overall risk of bias assess-
ment

High risk Most domains were at high risk of bias.

Heath 2002  (Continued)

 
 

Study characteristics

Methods Trial name: effectiveness of a pragmatic school based universal resilience intervention in reducing to-
bacco, alcohol and illicit substance use in a population of adolescents

Study design: cluster-RCT

Intervention duration: 3 years

Length of follow-up from baseline

Baseline: August–November 2011

Follow-up: July–November 2014

Differences in baseline characteristics: there was no difference for any of the demographic charac-
teristics

Unit of allocation

Schools

Unit of analysis

Implementation outcomes: schools (clusters)

Behavioural/health outcomes: student (individual)

Participants School type: government or Catholic secondary school located in socioeconomically disadvantaged
local government areas: year 7 at baseline, year 10 at follow-up
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Region: 1 health district of NSW, Australia. Approximately 114,000 people aged 10–19 years resided in
metropolitan, regional, rural and remote areas within the district.

Demographics/socioeconomic characteristics

Low SES status (< 990): intervention 55.6% students, control 59.5% students

High SES status (> 990): intervention 44.4% students, control 40.5% students

Remoteness (c) major city: intervention 39.1% students; control 47.1% students

Remoteness (ARIA) Inner regional: intervention 29.7% students; control 32.1% students

Remoteness (ARIA) Outer regional/remote: intervention 31.2% students; control 20.8% students

Aboriginal/Torres Strait Islander: intervention 12.8% students, control 12.6% students

Other ethnicity: intervention 12.3% students, control 7.9% students

Inclusion/exclusion criteria

Inclusion

- Government or Catholic secondary school located within a socioeconomically disadvantaged local
government area

- Had enrolments in grades 7–10 (aged 12–16 years)

- Had > 400 total student enrolments

Exclusion:

- Single gender schools

- Independent (private)

- Special educational needs

- Selective, central (for students aged 5–18 years) or boarding schools

Number of schools allocated

Schools:32 schools (20 intervention, 12 control)

Students:4589 students (2823 intervention, 1766 control) (note, actually consenting students = 1909 in-
tervention, 1206 control = 3115 total)

Numbers by trial group

n (controls baseline) = 12 schools, 1206 students

n (controls follow-up) = 12 schools, 844 students

n (interventions baseline) = 20 schools, 1909 students

n (interventions follow-up) = 20 schools, 1261 students

Recruitment

Schools:eligible schools were approached in random order until a quota of 32 schools consented. Con-
senting schools were stratified according to participation in a government disadvantaged schools ini-
tiative (yes/no) and school size (medium 400–800/large > 800).

Students:all students enrolled in grade 7 (first year at secondary school) and were eligible to partici-
pate in data collection. Active parental consent for student participation was sought via a mailed study
information pack. A free call number was provided for parents who wished to decline. After 2 weeks,
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non-responding parents were prompted via telephone by school-affiliated staG who were blind to
group allocation.

Recruitment rate

Schools:73%

Students:67.9% of enrolled students, and 88.2% of students with parental consent

Interventions Number of experimental conditions: 2 (1 intervention group; 1 usual care group)

Policies, practices or programmes targeted by the intervention

Increase protective factors for alcohol consumption, which included:

- Age-appropriate lessons (9 hours) on individual protective factors across school subjects

- Non-curriculum programmes (9 hours) targeting protective factors

- Additional programme targeting protective factors for Aboriginal students

- Rewards and recognition programme

- Peer support/peer mentoring programmes

- Antibullying programmes

- Empowerment/leadership programmes

- Additional empowerment/leadership/mentoring programmes for Aboriginal students

- Aboriginal cultural awareness strategies

- Promotion/engagement of local community organisations/groups/clubs in school (e.g. charity organi-
sations)

- Additional/enhanced consultation activities with Aboriginal community groups

- Promotion/engagement of health, community and youth services in the school

- Additional/enhanced Aboriginal community organisations promoted or engaged

- Referral pathways to health, community and youth services developed and promoted

- Strategies to increase parental involvement in school (e.g. school events)

Implementation strategies

EPOC: educational outreach visits

- Strategy review workshops.

EPOC: educational meetings

- Engagement with school community including presentations at school staG meetings regarding
planned intervention; and staG mental health training.

EPOC: local consensus processes

- School intervention team formed

EPOC: educational materials

- Implementation guide, resources and programmes, and tool and templates.

EPOC: external funding
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- AUD2000 per year

EPOC: audit and feedback

- Feedback reports termly

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: not reported

Description of control: control schools implemented usual school curricula and policies which may
have included protective factor strategies and resources similar to, or the same as, those systematical-
ly provided to the intervention schools, but were not provided with programme resources or support. A
report describing baseline school-level student substance use and protective factor characteristics was
provided to control schools.

Outcomes Outcome relating to the implementation of school policies, practices or programmes: implemen-
tation of strategies targeting protective factors

Data collection method: to assess intervention implementation by intervention schools, research staG
reviewed school documents and recorded the delivery of intervention strategies monthly. In addition,
at follow-up, telephone-based structured interviews were conducted with staG from both groups by in-
terviewers regarding school implementation of intervention strategies and engagement with the in-
tervention during the final year of intervention, school staG from intervention schools were asked their
level of engagement with the intervention in the final year.

Validity of measures used: not reported

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: tobacco, alcohol, marijuana or other drug use,
student and environment protective factors score

Data collection method: substance-use outcome data were collected using items from an ongoing
Australian triennial survey of school students' health behaviours. Primary outcomes included tobac-
co use (ever and recent) alcohol (ever, recent and 'risky') use. Secondary outcomes included marijuana
and other illicit substance use. The Resilience and Youth Development module of the California Healthy
Kids Survey was used to measure individual and environmental protective factors.

Validity of measures used: not reported

Notes Research funding: National Health and Medical Research Council, nib Foundation and Hunter New
England Population Health and infrastructure support from the Hunter Medical Research Institute.

Conflicts of interest: no competing interests declared.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Primary outcome: then randomly allocated to intervention or control in a
20:12 block design ratio by an independent statistician using a random num-
ber function in Microsoft Excel prior to baseline data collection.

Allocation concealment
(selection bias)

Unclear risk Primary outcome: low risk, due to completion by trained statistician. Howev-
er, the trial registration stated it was open with no blinding and, therefore, this
was rated unclear.
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Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Primary outcome: high as schools/teachers were aware of group allocation.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: self-report considered high risk.

Outcome group: objective measures.

Unclear: unclear if project staG who conducted secondary outcome analysis
were blind to assessment (unlikely given the nature of the study).

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Primary outcome: all schools participated in follow-up data collection, there-
fore, low risk.

Outcome group: student behavioural outcome

Low: loss to follow-up > 20%; however, loss to follow-up are explained and rea-
sonable.

Outcome group: staG interview.

Low: loss < 20%.

Selective reporting (re-
porting bias)

High risk Protocol manuscript available. Implementation costs not reported.

PA, fruit and vegetable consumption, sexual activity student outcomes not re-
ported (from trial registry).

Other bias Unclear risk Unclear if at risk of contamination. Appeared free of other biases.

Recruitment to cluster Unclear risk Unclear if students recruited prior or after cluster randomisation occurred.

Baseline imbalance Unclear risk Primary outcome: consenting schools were stratified according to participa-
tion in a government disadvantaged schools initiative (yes/no) 71 and school
size (medium 400–800/large > 800). However, table 1 showed differences be-
tween school characteristics, and it was unclear in the analysis if these were
adjusted for.

Loss of cluster Low risk Primary outcome: no loss of clusters, all schools completed baseline and fol-
low-up data collection.

Incorrect analysis Unclear risk No statement regarding clustering for implementation outcome. Reports Chi2

and t-test analyses used to determine differences between schools.

Compatibility with individ-
ually randomised RCTs

Unclear risk No statement regarding this.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

Hodder 2017  (Continued)
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Methods Trial name: Travis County Coordinated Approach To Child Health (CATCH) trial

Study design: non-randomised
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Intervention duration: 4 years

Length of follow-up from baseline: 1 year

Differences in baseline characteristics: not reported

Unit of allocation: schools (elementary)

Unit of analysis: classroom and students (elementary)

Participants School type: elementary schools

Region: 4 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 included fourth 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 programmes targeted by the intervention

The objective of this CATCH programme was to target multiple aspects of the school environment, in-
cluding the classroom, nutrition services and the cafeteria environment, PE activities, family and home
environment, and, via school health promotion messages and events, the broader school community.
This trial compared 2 versions of the CATCH programme, the CATCH BP and the CATCH BPC. The CATCH
BPC included all components of the BP programme; however, schools were provided with additional
support for building school and community partnerships and local decision-making and capacity build-
ing related to PA and healthy eating promotion.

Implementation strategies

CATCH BP:

EPOC: educational meetings

- Co-ordinated school health CATCH training and booster training sessions.

EPOC: educational materials

- CATCH programme materials, CATCH component co-ordination kit and supplemental health promo-
tion resources.

EPOC: local consensus process
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- CATCH Committee meetings

EPOC: pay for performance

- CATCH Awards Program (recognition and funds for CATCH)

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 included all of 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 programme 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 programmes

Continuous

- CATCH parent and extracurricular activities

- CATCH co-ordinated healthy eating-related activities

- CATCH co-ordinated PA-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
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Data collection method: structured interview with CATCH Champion, self-administered questionnaire
for fourth grade classroom teachers and CATCH SPAN student questionnaire.

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

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: height, weight and BMI measurements along
with student-level dietary intake concerning their unhealthy food intake, food index score, fruit and
vegetable intake and sweetened beverage consumption, sedentary behaviour and PA.

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

PA:SOFIT

Validity of measures used

Weight status: validated: standard protocols were followed by trained and certified research staG.

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

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

PA:valid

Notes Research funding: 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 programme. The Uni-
versity 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 royal-
ties 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 did 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 was no mention that allocation was concealed
and, therefore, were at high risk of selection bias.
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Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

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

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: school-level observations and teacher and student surveys
provided process measures. It was 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)
Implementation outcome

Low risk Outcome group: there were no school dropouts reported.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

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.

Overall risk of bias assess-
ment

High risk Most domains were at low or unclear risk of bias.

Hoelscher 2010  (Continued)

 
 

Study characteristics

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

Study design: cluster-RCT for implementation outcome

Intervention duration: 2 years

Length of follow-up from baseline: 2.5 years (autumn 1998 to spring 2000)

Differences in baseline characteristics: reported as none: quote: "Participation did not differ signifi-
cantly by treatment condition or by student-level dietary variables". Lytle 2004 (see under Lytle 2006)
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: middle schools

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

Demographic/socioeconomic characteristics: white (72.9%); and 19.8% were categorised as lower
SES

Inclusion/exclusion criteria

Inclusion

Lytle 2006 
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- Schools required to have ≥ 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 ≥ 30 students
in each of those grades.

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

Numbers by trial group

n (controls baseline) = 8

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 staG to be trained on modifying the school food environ-
ment.

Parents:a subsample 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 (343 families; 526 families sent the survey)

Students: 3878 (95.8%) students completed the baseline survey, 3503 (90.3%) completed the interim
survey, 3010 (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 programmes targeted by the intervention

- TEENS was a school-based intervention trial conducted in middle schools with a goal of developing
and evaluating school and family-linked intervention strategies to promote students' consumption of
fruit, vegetables 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

- SNACs was established to convene school and parental stakeholders to discuss and propose school-
level policy to improve the school food environment. The composition of SNACs differed on a school-
to-school basis but included as a minimum, a school administrator, food service staG, teacher, student
and university staG member.

EPOC: educational meetings and educational materials

- School food service intervention: the emphasis of the school food service intervention was on increas-
ing the offerings and sales of FVLFS in the canteen and on the à la carte lines. District food service direc-
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tors and workers from intervention schools attended training that emphasised the importance of of-
fering more FVLFS, gave them new tools for promoting FVLFS, exposed food service workers to snacks
and beverages that could be offered on the à la carte line that met the TEENS fat criteria of < 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: used Social Cognitive Theory to inform the intervention plans

Description of control: delayed intervention

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

- 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 avail-
able on school cafeteria lunch lines were collected at 8 time points: baseline (autumn 1998), 6 interim
time points and at follow-up (spring 2000). Each data point included 5 consecutive days of meal infor-
mation. 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 ob-
servations 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 staG observed and recorded all the foods and beverages that were offered
and sold on à la carte lines for 5 days. 2 evaluation staG conducted independent reviews of the data
categorisation and abstraction for data quality assurance. Data were summarised into categories of
"Foods to Promote" and "Foods to Limit". "Foods to Promote" included snacks that were ≤ 5 g of fat,
100% fruit juice, water and low-fat milk, fruits or vegetables offered, and other lower-fat versions of
popular entrées such as pizza or pretzels and cheese. "Foods to Limit" included all snacks that were > 5
g of fat, fruit drinks, and higher fat popular entrées such as regular pizza or nachos.

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 cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA 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 had been validated. Provided a reference to where the psychometric properties of the measure
had been described: survey development for assessing correlates of young adolescents' eating.

Notes Research funding: National Cancer Institute (5R01 CA71943-03) and from the Minnesota Obesity Cen-
ter.
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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. Random sequence
generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all

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

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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

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

Outcome group: school food environment/à la carte.

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

Incomplete outcome data
(attrition bias)
Implementation outcome

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

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

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

Overall risk of bias assess-
ment

Unclear risk Most domains were at low or unclear risk of bias.

Lytle 2006  (Continued)

 
 

Study characteristics

Methods Trial name: Bihar School Teachers Study (BSTS)

Study design: cluster-RCT

Intervention duration: 7 months

Length of follow-up from baseline: study was conducted in 2 waves over 2 consecutive academic
years (2009–2010 and 2010–2011), each with 36 schools, 18 intervention and 18 control. Data were col-
lected at 2 time points: 1. at baseline (at beginning of school year, i.e. Wave 1: June–July 2009; Wave 2:
June–July 2010); and 2. immediately after intervention (at end of school year, i.e. Wave 1: March–April
2010; Wave 2: March–April 2011).

Differences in baseline characteristics: sociodemographic characteristics and tobacco use patterns
were comparable among participants in the intervention and control groups.
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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 was made that this reflected high schools.

Region: 10 districts of Bihar in India, which is situated in northeast India on the border with Nepal.

Demographic/socioeconomic characteristics: authors reported 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 had a
source of lighting (56% nationwide).

Inclusion/exclusion criteria

Inclusion

- ≥ 8 teachers

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 that no sample sizes for children in enrolled schools given.

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

Policies, practices or programmes targeted by the intervention

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

Implementation strategies

EPOC: local opinion leader

- Each health educator was assigned a set of 5 or 6 schools in which to deliver the intervention, with
assistance from a designated teacher at each school, termed as lead teacher. The lead teacher played
the role of a liaison between the health educator 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 to-
bacco, being respected among teachers, possessing good leadership qualities and having willingness
to give personal time for the programme).

EPOC: continuous quality improvement
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- Health educators offered ongoing technical support for the lead teachers through monthly school vis-
its, telephone support and a mid-year meeting with lead teachers from other intervention schools. The
intervention protocol specified that health educators would conduct 1 visit per month to each school,
for 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 per-
sonnel. The lead teacher also conducted 6–8 group discussions with the other teachers in the school,
addressing the topic defined for that month.

EPOC: education materials

- Programme materials. Schools were provided with supporting educational and programmatic mate-
rials including: posters (1 per theme); a calendar (displaying the monthly theme); a notice board to dis-
play materials; a suggestion box for the health educator/lead teacher to receive feedback/questions
and 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 programme 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
in the format of group discussions and were centred on 6 topics (themes): teachers as role models for
tobacco control; health effects of tobacco; motivations to quit tobacco; skills to quit tobacco; dealing
with withdrawal symptoms and maintaining abstinence from tobacco. The first session of each month
was facilitated by the health educator and the second session was facilitated by the lead teacher 2
weeks later, with the health educator present as an observer. These sessions were usually conducted
during lunch-breaks (to avoid interference with teaching schedules) and engaged both tobacco users
and non-users. In-depth protocols were created to ensure standardisation of intervention delivery of
both health educator and lead teacher sessions. 12 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 programmes

- 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 cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: tobacco use

Data collection method: policy observation checklist

Validity of measures used: objective

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

Conflicts of interest: none declared
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Cluster-RCT. Random sequence generation not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: policy observation checklist.

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

Outcome group: school personnel survey.

Unlikely that school personnel would have been blinded and, therefore, were
at high risk of performance bias.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: policy observation checklist

No mention that project staG who made the observations were blinded to
group allocation.

Outcome group: school personnel survey.

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

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Quote: "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.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

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 was no loss of clusters.

Incorrect analysis High risk Incorrect analysis: no adjustment for clustering within schools appeared to
have occurred.

Compatibility with individ-
ually randomised RCTs

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

Overall risk of bias assess-
ment

Unclear risk Most domains were at low or unclear risk of bias.
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Study characteristics

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

Study design: cluster-RCT

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: junior high or middle schools

Region: North Carolina, USA

Demographic/socioeconomic characteristics: not reported

Inclusion/exclusion criteria: to be eligible for participation, a school district had to have ≥ 2 junior
high or middle schools (51/140 school districts in North Carolina met this criterion). All teachers who
were eligible to teach health.

Number of schools allocated

- 21 districts (11 intervention, 10 control)

- Initial implementation = 69 teachers (51 intervention, 18 control)

- Maintained implementation = 136 teachers (86 intervention, 50 control)

- 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 5-stage strategy was used to recruit districts
to the study. After a school district agreed to participate, it was randomly assigned to either the experi-
mental or control condition, resulting in 11 experimental and 10 control districts.

Schools:in both experimental and control school districts, ≥ 2 schools and ≥ 2 classrooms 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
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Teachers at baseline 69/115 = 60%

Teachers at follow-up 136/175 = 78%

Classrooms: approximately 100 classrooms

Students:approximately 3000 students exposed to 1 of the tobacco prevention curricula

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

Policies, practices or programmes targeted by the intervention

School health/tobacco prevention curricula (schools districts offered choice of 3: 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 3 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 TA upon request, but did not receive the training sessions (EPOC: educational material).

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

- % 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 implementa-
tion 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 check sheets 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

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

Validity of measures used: validity was not reported, although the authors reported the instrument
was described elsewhere.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported
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Notes Research funding: 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 Random sequence generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all

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

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: all.

All outcomes subjective, self-report.

There was no mention of blinding of participants and personnel. Teachers
completed check sheets that assessed their delivery of curricula activities and
researchers 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)
Implementation outcome

High risk Outcome group: organisational climate.

The implementation measures represent cross-sectional assessments. There
was low attrition as only 1 experimental and 1 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 range 9.57–19.86 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).
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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

District level grouping of Level of Use instruments sent to teachers (252/570 re-
turned, response rate 44%). Mean percent of implementation for each district
reported.

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%. Only the Level of Use instruments 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

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 the third year, 115 Implementation Checksheets were sent to teachers
and 69 were returned (60%). Later implementation was measured in year 4 of
the project. During this year, 136/175 (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 No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Did not appear to be at risk of contamination as districts were the unit of ran-
domisation.

Recruitment to cluster Unclear risk District selected which 2 middle or junior high schools participated.

Baseline imbalance Low risk Districts randomised to condition.
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Loss of cluster Low risk Small loss of clusters (1 experimental, 1 control) and equal dropout across
conditions.

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

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

McCormick 1995  (Continued)

 
 

Study characteristics

Methods Trial name: HEALTHY

Study design: cluster-RCT for implementation outcome

Intervention duration: about 3.5 years (autumn 2006 to spring 2009)

Length of follow-up from baseline: about 3.5 years

Differences in baseline characteristics: stated as similar but not shown

Unit of allocation: schools

Unit of analysis: schools

Participants School type: middle schools

Region: 10 school districts located at 7 sites across the US

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

Inclusion criteria

- Student body was representative of the adolescent population at risk for type 2 diabetes, defined as
either ≥ 50% minority (African American, Hispanic/Latino, American Indian, or a combination) or > 50%
eligible for free or reduced lunch, or both.

- Annual student attrition from all causes ≤ 25%.

- Expected cohort size at end of study was ≥ 50 per school.

- School authorities were willing to accept randomisation of an individual school to intervention or
control. If a school was assigned to the intervention programme, this meant that the school must have
arranged tasks/requirements needed to comply with the trial protocol.

- School permitted to perform grade-wide collection of height, weight, gender, age and race/ethnicity
at baseline.

- The school assisted with mass mailings of study materials to students' homes.

- The school district possessed or obtained Federal Wide Assurance to conduct research.

- Appropriate school authorities agreed to adhere to the protocol.

Number of schools allocated: 42 (21 intervention, 21 control)
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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 programmes targeted by the intervention

The following nutritional goals were set for the NSLP, SBP and à la carte school food services

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

- Serve ≥ 2 servings of fruit or vegetables (or both) per student on NSLP and ≥ 1 serving per student on
SBP each day.

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

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

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

Implementation strategies

EPOC: educational meetings

- Provision of staG training (Food Services Manager and staG).

- 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 USD3000 per year to defray expenses and potential loss of income and
received USD125 for cafeteria enhancements, and to attend training.

EPOC: tailored intervention

- Research staG 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
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- Research staG met weekly with food service managers to observe the food environment and to 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-
gramme at participating schools. Family outreach including delivery of newsletters and materials.

- Meetings with district level staG 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 programmes

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 ≥ 2 servings of high fibre

Data collection method

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

- Nutrition data were extracted from food service management source documents maintained by
school food service personnel.

- Mean food group servings and nutrient amounts served per day were calculated by the trained pro-
gramme staG using the food service staG records.

Validity of measures used: not reported; however, the measures used were objective.

Outcome relating to cost: yes

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

Validity of measures used: 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, PA or weight status: assessed self-reported dietary intake (energy,
macronutrient and grams consumed of selected food groups). Height, waist circumference and BMI.

Data collection method

Dietary intake: Block Kids Questionnaire
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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 measures used

Dietary intake:not reported

Anthropometry: valid

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

Research funding: 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: 1 author received consulting fees from McDonald's Global Advisory Committee
and another received consulting fees from General Mills and ConAgra Foods. The remaining authors de-
clared 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. Random sequence
generation procedure was not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all

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

Outcome: child BMI, adverse effects

Low: objectively measured.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Low risk Outcome group: à la carte, nutrition goals, food group servings, adverse ef-
fects.

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

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: all outcomes

All 42 schools were retained; therefore, risk of attrition bias was low. Loss to
follow-up among students similar (about 28%) for intervention and control
groups at 2 years. No mention of ITT analysis in manuscripts.

Selective reporting (re-
porting bias)

Low risk Protocol was available and outcomes reported were consistent.

Other bias Low risk Appeared free from other bias.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.
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Study characteristics

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 to April 2007, follow-up: October 2008 to
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: K-6 and K-12 central schools

Region: HNE, NSW, 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

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. 2 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)
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Policies, practices or programmes targeted by the intervention

- 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

- StaG training and professional development

EPOC: educational materials

- Programme 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 theoretical 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 described
above, but were offered access to information-based support provided by a non-government organi-
sation. Information regarding the programme was provided to schools via a website, newsletters and
events. If a school chose to register for the programme, 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 programme, 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 (EPOC: educational material).

Outcomes Outcome relating to the implementation of childcare service policies, practices or programmes

- Prevalence of fruit and vegetable breaks

Data collection method: principal reported computer-assisted telephone interviewing

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 (42 schools; 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 or fruit (or both) during
class time ('yes all classes', 'yes some classes', 'no classes', 'don't know'). The pre-service teacher sur-
veys were completed within 1 month of the principal telephone survey. Comparison of principal and
pre-service teacher report of vegetable and fruit breaks revealed perfect agreement (Kappa = 1.0).
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Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Notes Research funding: New South Wales Health ASSIST programme. The project also received infrastruc-
ture support from the Hunter Medical Research Institute (HMRI) and Hunter New England Population
Health.

Conflicts of interest: authors reported no conflicts 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)
Implementation outcome

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

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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)
Implementation outcome

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 generalised estimating equation
model (using last value carried forward method).

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

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.

Overall risk of bias assess-
ment

High risk Most domains were at high risk of bias.
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Study characteristics

Methods Trial name: no trial name

Study design: group, i.e. cluster-RCT for implementation outcome
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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 HNE Local Health District in NSW, Australia

Demographic/socioeconomic characteristics: the HNE region covers a large non-metropolitan area

(> 130,000 km2); with a demographically and socioeconomically diverse population of children aged 5–
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 PA policies and practices

Number of schools allocated: 53

Numbers by trial group

n (controls baseline) = 25

n (controls follow-up) = 24

n (interventions baseline) = 28

n (interventions follow-up) = 27

Recruitment: 68 schools were randomised prior to baseline data collection and approached to partici-
pate 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 programmes targeted by the intervention
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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 prepackaged foods or those made on site by canteen staG) as either
'red', 'amber' or 'green' based on their nutritional content. For all foods sold in the canteen at recess
and lunch the policy requires schools to remove all red foods from regular sale and to fill the menu (i.e.
> 50%) with green foods and to not let amber foods dominate the menu. This study was designed as-
sess the effectiveness of a multistrategy 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- to 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

- 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 2 support contacts per school term via text messages.
Framed by the Theoretical Domains Framework these contacts provided targeted advice to overcome
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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. > 50% green items and no
red or banned items) received a congratulatory letter from the research team, and provided 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
AUD100.

Theoretical underpinning: Theoretical Domains Framework

Description of control: comparison schools were not offered the multi-strategy intervention described
above.

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

- 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 made up most of the menu defined as > 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 reported the method had 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 cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: not reported

Notes Research funding: New South Wales Healthy Children's Initiative. The project also received infrastruc-
ture support from the Hunter Medical Research Institute (HMRI) and Hunter New England Population
Health.

Conflicts of interest: authors reported no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk RCT. Random sequence generated using a computerised random number
function in Microsoft Excel.

Allocation concealment
(selection bias)

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

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

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

Cost data: collected retrospectively: low.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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

Cost data: unclear if data collector knew group allocation.
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Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: only 1 school was lost to follow-up.

Cost data: no loss to follow-up.

Selective reporting (re-
porting bias)

Low risk Trial was prospectively registered with the Australian New Zealand Clinical Tri-
als Registry (ACTRN12614001148662).

All predetermined outcomes were reported.

Cost data: retrospective economic analysis: unclear.

Other bias Low risk Appeared free from other bias.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.

Nathan 2016  (Continued)

 
 

Study characteristics

Methods Trial name: Pilot of the Physically Active Children in Education (PACE)

Study design: 2 × 2 factorial cluster-RCT

Intervention duration: 9 months (January 2017 to September 2017)

Length of follow-up from baseline: students' baseline data were collected between February and
March 2017. Follow-up data collection occurred approximately 9 months postbaseline (October–No-
vember 2017). Teacher surveys were conducted at follow-up only.

Differences in baseline characteristics: as shown in Table 2, there were large differences in the pro-
portion of rural vs urban schools intervention vs comparison

Unit of allocation: school

Unit of analysis

Implementation outcomes: cluster (school)

Behavioural/health outcomes: individual (student)

Participants School type: 12 Catholic elementary schools

Region: Hunter region of NSW Australia

Demographics/socioeconomic characteristics: almost 2% of intervention schools were rural, com-
pared to 46% of comparison schools

Inclusion/exclusion criteria

Inclusion

-Catholic schools from the study region

Exclusion

- Schools participating in another PA intervention

- Catered for both elementary and secondary students

- Exclusively for children requiring specialist care
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- Did not use the school communications application ("Skoolbag"), as this was required for the lunch-
box treatment group.

Number of schools allocated

Schools

- PA group = 6

- No PA support (groups 2 and 4) = 6

Students

- PA group = 1323

- No PA support (groups 2 and 4) = 825

Numbers by trial group

n (controls baseline) = 1323

n (controls follow-up) = 940

n (interventions baseline) = 825

n (interventions follow-up) = 562

Recruitment

Schools:Catholic schools from the study region were stratified by school size (small or large) and
placed in a random order and invited to participate. School principals provided written informed con-
sent. Recruitment continued until 12 schools consented to participate.

Students:all students (ages 5–12 years) attending participating schools were invited to participate in
the data collection component of the trial, which required active parent and child consent.

Recruitment rate

Schools:60%

Students:56.9%

Interventions Number of experimental conditions: 4: 1. PA support only, 2. lunchbox support only, 3. both PA and
lunchbox support, 4. waitlist comparison. Outcome data comparing the PA outcomes of students from
schools that received the PA support (groups 1 and 3) to those who did not (groups 2 and 4).

Policies, practices or programmes targeted by the intervention

PA policy: the NSW Department of Education Sport and Physical Activity Policy, required teachers to
implement ≥ 150 minutes (up from 120 minutes) of planned moderate, with some vigorous, PA across
the school week for students in kindergarten to grade 10. Schools were also required to develop a local
school policy that stated their commitment to the ongoing implementation of the 150-minute policy.

Implementation strategies

EPOC: educational materials

- In-school champions received an "intervention manual" and classroom teachers received various
printed and electronic instructional materials.

EPOC: educational outreach visits or academic detailing

- Conduct educational outreach visits.

EPOC: local opinion leaders
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- Nominated ≥ 2 in-school champions.

EPOC: tailored interventions

- Support officers provided in-school champions with support remotely, i.e. via telephone or e-mail
twice per term to support implementing the intervention.

- Centralised technical support.

EPOC: other

- Mandate change.

- Schools were offered teacher relief funding to cover in-school champions’ attendance at the work-
shop.

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: none

- Of the implementation strategy: Theoretical Domains Framework

Description of control: waitlist comparison and lunchbox support. Comparison schools were asked to
continue their usual PA practices. However, during the trial period, teachers from either intervention or
comparison group schools were able to access NSW government-run programmes directed at support-
ing school promotion of healthy eating and PA, generally.

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

Teacher implementation of PA policy across a school week.

Data collection method: teacher logbooks were reviewed to determine the mean minute's teachers
implemented PA. The daily minutes of PA implemented were then summed for each teacher to obtain
the total number of minutes of PA that were delivered across that school week.

Validity of measures used: the use of teacher logbooks is frequently used in classroom-based obesity
prevention interventions, with high response rates (i.e. > 80%) and established reliability and validity.

Outcome relating to cost: –

Outcome relating to adverse consequences: –

Outcome relating to child diet, PA or weight status

- Student daily activity counts per minute.

- Student mean daily MVPA and sedentary behaviour

Data collection method: accelerometer data was collected Monday to Friday for the whole school day
(i.e. 9 A.M. to 3 P.M.).

• Counts per minute was calculated by dividing the total accelerometer counts by the minutes of wear
time.

• Accelerometer counts were classified as sedentary, light-intensity PA, and MVPA using the vertical axis
wrist cut points developed by Chandler 2016.

Validity of measures used: –

Notes Research funding: Hunter Medical Research Institute (HMRI), Hunter Children's Research Foundation
(HCRF), and Hunter New England Population Health. The authors thank the participants for their in-
volvement in this study. N.K.N. is supported by an NHMRC TRIP Fellowship (APP1132450) and a Hunter
New England Clinical Research Fellowship; L.W. is supported by an NHMRC Career Development Fel-
lowship (APP1128348), Heart Foundation Future Leader Fellowship (101175), and a Hunter New Eng-
land Clinical Research Fellowship; R.L.S. is supported by an NHMRC TRIP Fellowship (APP1150661).
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None of the funding bodies had a role in the design, data collection, analysis, interpretation of data,
and dissemination of findings. All authors declare that they have no financial disclosures.

Conflicts of interest: all authors declared that they had no financial disclosures.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Schools were randomly allocated in a 1:1:1:1 ratio to 1 of the 4 arms by an in-
dependent investigator using a computerised random number generator.

Allocation concealment
(selection bias)

Low risk Random allocation using independent investigator so unlikely to foresee allo-
cation.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: implementation. The nature of the trial precluded blinding.

Outcome: child PA accelerometer data.

Low: objective measure.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Teacher log-book used to assess implementation outcome.

Outcome: child PA accelerometer data.

Low: objective measure.

Incomplete outcome data
(attrition bias)
Implementation outcome

Unclear risk Outcome group: teacher self-reported implementation. Conducted follow-ups
with teachers only. Did not report if some teacher's logbooks were unavailable
or not.

Outcome: child PA

Unclear: there were some missing from analysis due to invalid wear time, and
some students did not wear accelerometer at both time points.

Selective reporting (re-
porting bias)

High risk The outcome assessing the mean minutes teachers implemented PA was not
prospectively registered a priori in ANZCTR registry.

Child PA: low: prospectively registered.

Other bias Unclear risk Unclear if at risk of contamination. Appeared free of other biases.

Recruitment to cluster Unclear risk Unclear at what time point students were recruited (before or after randomisa-
tion of schools).

Baseline imbalance Low risk There was imbalance between student baseline socioeconomic location and
remoteness classification between the experimental groups. These variables
were also controlled for by including them as fixed effects in all PA outcome
models.

Loss of cluster Low risk No loss of clusters.

Incorrect analysis Low risk Clustering was taken into account. Analyses of study outcomes were per-
formed under an ITT framework, with participants (students and teachers)
analysed according to the group their school was randomised into. 2 random
intercepts were included in the model to account for the clustered design of
the trial, and to account for the repeated measurements taken on children.
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Compatibility with individ-
ually randomised RCTs

Unclear risk No statement regarding this.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.
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Study characteristics

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

Study design: cluster-RCT

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 2 British Colombia school districts that were ranked 'low' in terms of current
implementation of PA initiatives.

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

Numbers by trial group

n (controls baseline) = 3 services

n (controls follow-up) = 3 services

n (interventions baseline) = 7 services (4 Liaison schools, 3 Champion schools)

n (interventions follow-up) = 7 services (4 Liaison schools, 3 Champion schools)

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

Students: not reported

Recruitment

School districts: elementary schools from 2 BC school districts.

Schools: 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 undertaking PA
initiatives from those who were not, they used results from the 2002 BC Ministry of Education Satisfac-
tion 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 were invited to participate. 1 principal withdrew his school (before randomisation) after
determining there was a chance their school could be randomly selected as a control school.
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Students/teacher: grades 4–6 were included. 42 (100%) grade 4 and 5 teachers consented to partic-
ipate in phase I and 49 (98%) grade 5 and 6 teachers consented to participate in phase II (23 taught
grade 5 in both phases). They also recruited children in these grades to participate in an evaluation of
multiple health outcomes.

Recruitment rate

School districts: –

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

Classrooms: 42 (100%) grade 4 and 5 teachers consented to participate in phase I and 49 (98%) grade 5
and 6 teachers consented to participate in phase II.

Students:not reported

Interventions Number of experimental conditions: 3 (2 intervention: Liaison schools and Champion schools, 1 con-
trol: usual practice schools)

Policies, practices or programmes 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 Ac-
tion, Family and Community, Extracurricular and 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 6 action zones: School Environment, Scheduled PE, Classroom Ac-
tion, Family and Community, Extracurricular and 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 Champion school condition the School Facilitator for Champion schools provided the initial
training to the designated 'champion' teacher (a teacher willing to activate and support their col-
leagues).

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.

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

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

EPOC: local consensus process
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- 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 Liaison school condition, teachers had weekly contact with the School Facilitator who went to
the classroom to provide mentorship and demonstrate activities.

- In the Champion schools condition, the School Facilitator for Champion schools provided support to
the designated 'champion' teacher (a teacher willing to activate and support their colleagues). Support
was not provided to each classroom in the Champion schools group

Theoretical underpinning: socio-ecological

Description of control: usual practice schools were control. 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 programmes

- Minutes per week of PA

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 imple-
mented in the classroom, in PE or in the other Action Zones. Activity Logs were collected monthly by
the School Facilitators. Teachers at usual practice schools completed a modified version of the Activity
Log.

Validity of measures used: not reported/self-report methods

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: PA of step count, fitness and PA score as well as
anthropometry (BMI).

Data collection method

PA: all children wore a New Lifestyles Digiwalker SW-200 pedometer and completed the 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, Maryland). Weight in light clothing was measured using an electronic scale (Se-
ca Model 840, Hanover, Maryland) to the nearest 0.1 kg. BMI was determined as kg divided by height in
metres squared.

Validity of method

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

Fitness: objective

Anthropometry: valid

Notes Research funding: 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
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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. Random se-
quence generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: implementation outcome

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

Outcome: child BMI and PA

Low: objectively assessed outcome

Outcome: adverse effects

Unclear: little information provided

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: implementation outcome

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

Outcome: BMI, child PA (objective measure)

Low: blinding would not impact objective measure.

Outcome: adverse effects

Unclear: little information provided

Incomplete outcome data
(attrition bias)
Implementation outcome

Unclear risk Outcome: PA delivered

Insufficient information to determine missing data for teacher response rates
and intervention fidelity.

Outcome: BMI

Low: loss to follow-up < 10%, ITT not mentioned in analysis.

Selective reporting (re-
porting bias)

Low risk Prespecified outcomes appear to be covered.

Other bias Low risk Did not appear to be at risk of contamination.

Recruitment to cluster Low risk Randomisation postrecruitment.

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.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.
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Study characteristics

Methods Trial name: Child and Adolescent Trial for Cardiovascular Health (CATCH)

Study design: cluster-RCT

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 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 main-
tained their participation in their allocated treatment condition over the 3-year study.

Students: 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: elementary schools

Region: CATCH was implemented in 4 study centres: San Diego, California; New Orleans, Los Angeles;
Minneapolis, Minnesota and Austin, Texas, USA

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

Inclusion/exclusion criteria

Inclusion of schools

- Distance from 1 of the 4 study centres

- Ethnic diversity

- Food service characteristics (potential for intervention)

- Commitment to offering ≥ 90 minutes of PE per week

- Commitment to participating in a 3-year study

- Co-operation with random assignment

Inclusion of students

- In third 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
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n (interventions follow-up) = 56

The intervention schools were further randomised into 2 equal subgroups

n School-based only (baseline) = 28

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 autumn 1991. While the recruitment process dif-
fered among sites, the next step usually involved a personal meeting between a school district repre-
sentative (e.g. superintendent, curriculum specialist or other district level person) and the principal in-
vestigator and site intervention co-ordinator. After the initial meeting, the necessary decision-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 4 sites, 12 chose to participate
in the study. In Louisiana, 2/6 school districts declined due to teacher strikes. In Minnesota, 1 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 2 equal subgroups: 1 group received a
school-based programme consisting of school food service modifications, PE and the CATCH curricula
(28 schools; 7 per field centre); the other group received the same school-based programme plus a fam-
ily-based programme (28 schools; 7 per field centre).

Policies, practices or programmes 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 600–1000 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

- StaG received training sessions to deliver EATSMART and CATCH PE.
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EPOC: educational outreach visits

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

EPOC: educational materials

- Educational materials were provided to staG/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, PE and food service
programmes, but none of the CATCH interventions.

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

- Mean % of kilocalories from fat in lunches

- Mean milligrams of sodium in lunches

- Cholesterol milligrams in lunches (mean)

- Quality of PE lesson % of 7 activities observed

Data collection method

Nutrient content of school lunches: nutrient content of school lunches: 5 consecutive, non- random-
ly selected days of school menu, recipe and vendor product information were collected from each in-
tervention and control school. School food service managers were instructed by trained and certified
CATCH evaluation staG 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, staG 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 preprepared) 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 was objective.

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, PA or weight status: child diet, PA and anthropometry

Data collection method

Child diet: a 24-Hour Dietary Recall measured total daily food and nutrient intake in a random subsam-
ple of 30 students per school at both baseline and follow-up. A non-quantified food record was com-
pleted by students on the previous day and was used as a prompt for the interviewer who conducted
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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 PA: the Self-Administered Physical Activity Checklist (SAPAC).

Fitness: 9-minute distance run.

Fitness other: SOFIT

Height, weight and triceps and subscapular skin-folds: measured using the Stadiometer, a balance
scale and Lange calipers. Skinfold thickness was measured 3 times at each site, with intraclass corre-
lation 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. BMI was defined as weight kg divided by height in metres
squared.

Validity of measures used

Child diet: method had previously been shown to be reliable and valid.

Self-reported child PA: validated

Fitness: objective

Fitness other: objective

Child PA: validated

Anthropometry: objective

Notes Note: study targeted PA, nutrition and tobacco; however, implementation outcomes for tobacco were
unavailable and as such, this was reported as a nutrition and PA only trial, with their corresponding im-
plementation outcomes and strategies only reported.

A variety of outcomes pertaining to programme implementation were reported across the published
reports of the CATCH intervention. There was some inconsistency in the reported key implementation
policies and practices targeted by the programme. Given this, implementation outcome data were ex-
tracted from the study published by Perry and colleagues as the objective of this paper was specifically
to report on programme implementation and measures including intervention 'fidelity'.

Research funding: 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. Random sequence
generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: no blinding to group allocation of participants or personnel
described and this was likely to influence performance.

Outcome: child BMI

Low: objectively measured

Outcome: nutritional quality (adverse effects)
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High: self-reported data

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: no mention that observers were blinded to group allocation
and, therefore, the risk of detection bias was high.

Outcome: BMI (objective measure)

Low: blinding would not impact objective measure.

Outcome: nutritional quality (adverse effects)

High: self-reported data

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: all outcomes

None of the schools dropped out or refused to participate in the intervention
activities. Tracked down students who were loss to follow-up and living within
100 miles to obtain measurements and enable measurement according to ITT
principles. No mention of ITT analysis in manuscript.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

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 was 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.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.

Perry 1997  (Continued)

 
 

Study characteristics

Methods Trial name: Cafeteria Power Plus project

Study design: cluster-RCT

Intervention duration: during 2 consecutive school years beginning in autumn 2000

Length of follow-up from baseline: 2 years

Differences in baseline characteristics: not reported

Unit of allocation: schools

Unit of analysis: canteen observations
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Participants School type: elementary schools

Region: twin cities in metropolitan area of Minnesota, USA

Demographic/socioeconomic characteristics: 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%.

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 programmes targeted by the intervention

- Increasing the availability, appeal and encouragement of fruits and vegetables in the school lunch
programme; emphasising 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 first school year.

EPOC: educational outreach visits

- Intervention staG visited schools weekly, on average, and supported the activities for the kick-oG.

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).

Perry 2004  (Continued)
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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 first school year.

Theoretical underpinning: Social Cognitive Theory

Description of control: received training and materials at the end of the active study phase in autumn
2002.

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

- Verbal encouragement by food staG (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 canteen, lunch line, food cart and food service staG be-
haviour.

Validity of measures used: not reported; however, the measure was objective.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA 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: 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. Random sequence
generation procedure was not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: observations: there was no blinding to group allocation of
participants or personnel described and this was likely to influence perfor-
mance.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: there was no mention that observers were blinded to group
allocation and, therefore, the risk of detection bias was high.

Incomplete outcome data
(attrition bias)

Low risk Outcome group: all 26 schools were retained in the study.
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Implementation outcome

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Unclear risk Unclear if at risk of contamination. Did not appear at risk of other biases.

Recruitment to cluster Low risk Direct observations of school environment and food service staG.

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 was unclear if adjusted
for clustering.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

Perry 2004  (Continued)

 
 

Study characteristics

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 autumn 1990 and ended in spring 1992 for fourth grade teachers and started in autumn 1991 and
ended in spring 1993 for fiRh grade teachers. Follow-up observations were at 8 months, and then again
at 2 years.

Length of follow-up from baseline: baseline was during autumn at fourth grade, and then follow-up
was during spring at fiRh grade. Maintenance effects also studied 1.5 years after the termination of the
programme (i.e. 4-year follow-up from baseline total).

Differences in baseline characteristics: not reported (however, matched by size and ethnic make-up
(% white)). There was a significant difference in age by condition (9.49 vs 9.62 years).

Unit of allocation: schools

Unit of analysis: classroom

Participants School type: elementary schools

Region: Southern California, USA

Demographic/socioeconomic characteristics: 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
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- Students were required to complete baseline and final survey and fitness test.

Number of schools allocated: of the 7 schools, there were 4 interventions and 3 controls. The 4 inter-
vention groups were further subdivided into 2 groups; 1 teacher arm and 1 specialist arm. The special-
ist arm was excluded in this review as the in-school programme was delivered by certified PE specialist.
Conversely, the other intervention arm was delivered by school teachers. Consequently, the study re-
ported 5 schools as allocated.

Students: 2 consecutive cohort of fourth graders, followed to fiRh 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 programme and be randomised to 1 of 3
study conditions. Schools were stratified by percentages of minority student and within those strata; 2
schools were randomly assigned to each condition (PE specialist, teacher-led or control). The remain-
ing school was added to the control condition.

Teachers: not reported

Students:2 consecutive cohorts of fourth-grade students entered the study. All fourth-grade students
were invited to participate. Approximately 98% provided informed consent through a passive consent
procedure.

Recruitment rate: 12/16 principals consented (consent rate 75%). Resourcing constraints meant that
only 7/12 schools were randomised. All fourth-grade classes in the 7 schools participated.

Interventions Number of experimental conditions: 3 (2 intervention conditions (PE specialist condition, teacher-led
condition) 1 control condition). PE specialist: credentialed PE specialists were employed and trained
by the investigators to ensure full implementation of the intervention. In the trained classroom teacher
condition, teachers were trained in the intervention methods. Note: this review only reported the
Teacher-led and control conditions.

Policies, practices or programmes targeted by the intervention

SPARK PE was designed to be a comprehensive programme for upper elementary students to increase
PA.

It was deigned to influence the quantity and quality of elementary PE lessons and the amount of PE
through:

- Number of lessons per week

- Minutes of PE per week

Implementation strategies

EPOC: educational materials

- Written curriculum guide identified the programme 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 2 parts: health-fitness activities and skill-fitness activi-
ties.

EPOC: length of consultation

Sallis 1997  (Continued)
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- 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 7
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, co-ordinating
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 programmes

- Duration (minutes) per week of PE lessons

- Frequency (per week) of PE lessons

Data collection method: measured by direct observation by trained assessors for 1 full week twice a
year in each school year.

Validity of measures used: not reported; however, the measure was objective.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: PA (MVPA of students in classrooms and out of
school PA as well as a fitness test) as well as height and weight.

Data collection method

MVPA of students in classrooms:SOFIT was used to obtain student activity levels. Codes were used to
estimate energy expenditure associated with PA, which had been calibrated using heart rate monitor-
ing and the system had been validated using Caltrac accelerometers.

Out of school PA:accelerometer was the primary measure of PA for out of school.

Fitness:1-mile-run test.

Anthropometric measures:height and weight were measured in bare feet. Calf and triceps skinfolds
were assessed 3 times using calibrated Lange calipers.

Validity of measures used

MVPA of students in classrooms: system validated using Caltrac accelerometers.

Out of school PA: valid

Fitness:objective

Anthropometric measures:the interobserver agreement (intraclass correlations) was 0.87 for triceps
skinfold and 0.93 for calf skinfold (n = 47). Anthropometry is a valid tool.
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Notes Notes: the SPARK trial included postintervention implementation outcome data only; however, they
used random assignment for 6/7 included schools, randomly allocating them to 1 of 3 conditions. 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 charac-
teristics, the trial was retained in the review.

Research funding: 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, 1 school was randomly assigned to each of the 3 ex-
perimental conditions. To guard against loss of control schools, the remaining
school was assigned to the control condition.

Allocation concealment
(selection bias)

High risk Randomisation of all schools did not occur and there was no indication that al-
location was concealed and, therefore, were at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all.

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

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Unclear risk Outcome group: observations of physical education classes.

Implementation of the school physical education programme was assessed
by direct observation by trained assessors not part of the intervention team.
There was insufficient information about whether these assessors were blind-
ed.

Incomplete outcome data
(attrition bias)
Implementation outcome

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 No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

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

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

Sallis 1997  (Continued)
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Methods Trial name: no trial name
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Study design: cluster-RCT

Intervention duration: intervention started in April 2009 and continued until December 2009.

Length of follow-up from baseline: baseline data were collected from December 2008 to February
2009. The postintervention assessment was carried out in January and February 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 schools

Region: villages of Ballabgarh Block of Haryana state, India

Recruitment: 40 schools were invited to participate. For the purpose of randomisation, all villages pre-
dominantly on the leR side of Mohna Road (the main road passing through all the villages) were consid-
ered 1 group and those on the right side another group. 1 group was allocated as intervention, and the
other as control 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: mean age of the study population was 12.5 (SD 1.08)
years in the intervention group and 12.3 (SD 1.11) years 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 in-
cluded and those absent on the day of visit were excluded from the study.

Number of schools allocated: 40 (19 intervention, 21 control)

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 programmes targeted by the intervention

The intervention consisted of a school component (policies), a classroom component (activities) and a
family component (Information Education & 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 and their risk factors was shown in addition to baseline results. The meet-
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ing aimed to conclude with assured support from the school administrators and formation of school
health committee.

- The intervention had 3 components: a school component, a classroom component and a family/com-
munity component. The school component aimed to create enabling environments in the schools by
the following.

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.

- The classroom component aimed to involve students in health-promoting activities.

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, including
the following.

EPOC: other

- Families were engaged via holiday assignments, school rally, distribution of pamphlets, list of healthy
foods, and family orientation about non-communicable diseases during parent/teacher meetings and
annual functions.

Theoretical underpinning: it was reported that the intervention was not based on any theoretical
model.

Description of control: not reported but assume usual practice.

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

- Schools having tobacco policy

- Policy about PA

- School food policy

- Mean of fried foods

- Mean of salted snacks

- Mean of healthy foods

Data collection methods: 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-objec-
tive components.

Outcome relating to cost: not reported
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Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: leisure time MVPA, time watching TV, consump-
tion of fruit, vegetables, deep-fried foods, salted snacks, purchasing 'eatables' from outside and smok-
ing 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 reported no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk All villages predominantly on the leR side of the main road passing through
all the villages were considered 1 group and those on the right side another
group. 1 group was allocated as intervention, and the other as control based
on draw of lots.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all.

No blinding or incomplete blinding, and the outcome was likely to be influ-
enced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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 was
likely to be influenced by lack of blinding; self-report considered high risk.

Outcome group: all other outcomes

High: collected using self-report.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: school check-list/all outcomes.

No missing outcome data at school-level and, therefore, low risk of attrition
bias.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Unclear risk Unclear if it was at risk of contamination. Did not appear at risk of other biases.

Recruitment to cluster Low risk Randomisation postrecruitment 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 existed between-group ar-
eas although balance between government and private schools relatively even
in both groups.

Loss of cluster Low risk No loss of clusters.
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Incorrect analysis High risk Unit of analysis error for the primary trial implementation outcome.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Unclear risk Most domains were at unclear risk of bias.

Saraf 2015  (Continued)

 
 

Study characteristics

Methods Trial name: Lifestyle Education for Activity Program (LEAP)

Study design: cluster-RCT 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, US

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

Schools: not reported

Students: 8155 eighth-grade girls 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 (giRs and
promotional items valued at < USD10), and all girls were invited to participate.

Recruitment rate

School districts:not reported
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Schools: 24 schools, did 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 programmes targeted by the intervention

The LEAP intervention focused on changing personal, social and environmental factors related to PA
and involved changes to the school environment and instructional programmes. Instructional pro-
gramme components included changes in PE and health instruction to enhance PA self-efficacy and
enjoyment. Schools were not required to implement a specific LEAP curriculum. Rather, to change
instructional practice. The environmental strategy involved changing school practices that encour-
aged and supported PA and included changes to school health services, faculty staG health promotion,
school environment and school community linkages. The original 6 components of LEAP from the Co-
ordinated School Health Program model were expanded to 16 "essential elements" (including instruc-
tional and environmental). Of these, schools were expected to implement all instructional elements
and 3 environmental elements (school administrator support, school PA team and media messages
promoting PA).

Implementation strategies

EPOC: educational outreach visits

- 2 full-time programme support staG 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 co-or-
dination with the LEAP project staG, worked to involve school administrators, teachers and staG in the
LEAP team.

EPOC: educational meetings

- Schools received training and strong encouragement to implement the remaining environmental el-
ements. StaG training consisted of formal workshops and 1-on-1 TA for school personnel. Training was
provided through in-service days before and during the school year.

EPOC: educational materials

- LEAP staG maintained a wide range of resources, including PA videotapes and books

EPOC: other

- Equipment (hand weights, exercise bands, pedometers) for the intervention schools.

EPOC: local consensus processes

- LEAP staG 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 PA. Training was provided for devel-
oping and implementing strategic plans to promote PA in the school. LEAP staG provided ongoing con-
sultation and support to LEAP schools through regular visits, telephone calls, e-mail and lists.

Theoretical underpinning

An ecological model provided the organising framework for the LEAP intervention and drew primarily
from Social Cognitive Theory for the overall intervention. Nothing specific to the implementation strat-
egy.

Description of control: 12 control schools received no treatment.
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Outcomes Outcome relating to the implementation of school policies, practices or programmes

- (Active PA team) School PA team – a team that regularly planned, implemented and evaluated student
and faculty PA programmes.

- (Admin support) School administrator supports PA promotion – tangible support from the principal
for PA promotion, such as providing time and resources PE classes and PA programmes; participates on
PA team.

- (Emphasise lifelong PE) Emphasises lifelong PA – classes emphasise a variety lifetime PAs girls enjoy,
such as dance, aerobics, strength training, etc.

- (Co-op options in PE) Included co-operative activities – PE had co-operative games, activities and
team-building, along with the traditional, competitive sport activities.

- (Provide health services) School nurse counselling for PA (health services) – school nurse regularly
counselled students about PA and had materials related to PA in health room.

- (Health promotion for staG) Adult modelling of PA through faculty/staG health promotion – school had
an active wellness programme in place which sponsors PA programmes for staG.

- (Provide health education) Health education reinforced messages and skills taught in PE – instruction-
al activities in health education complemented and reinforced those taught in PE.

- (Co-ordinate PA events with community) Community agency involvement – school collaborated with
community agencies to provide PA programmes and resources for students, faculty/staG and families.

- (Family involvement) Family involvement – families were provided information about PA, PA re-
sources and PA opportunities.

Data collection method: the organisational assessment interview was a 22-item interview (adminis-
tered in 10–15 minutes) conducted by the independent process evaluator in all intervention and con-
trol schools with a school administrator (usually assistant principal), to assess organisational-level
components (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
section, was not designed to measure implementation. The organisational assessment rated 9 of the
essential elements, including 7 environmental factors and 2 instructional factors. Additional items as-
sessed events and activities (secular events) that could affect project outcomes such as participation in
PE teacher training and receiving an award in school health, and organisational resources such as bud-
get for PE.

Validity of measures used: not reported/self-report methods

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: PA and weight status

Data collection method

PA:the 3DPAR, a modification of the Previous Day Physical Activity Recall, was used to assess PA.

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 cm with a portable stadiometer (Shorr Produc-
tions, Olney, Maryland); weight was measured to the nearest 0.1 kg with a calibrated digital scale (mod-
el PS6600, BeFour, Inc, Saulsville, WI). BMI was calculated as bodyweight in kg divided by height in me-
tres squared.

Validity of measures used

PA:3DPAR

Weight status:BMI classified in accordance with the CDC's growth charts for BMI.
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Notes Notes: in the LEAP trial, 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.

Research funding: National Heart, Lung and Blood Institute (R01 HL057775)

Conflicts of interest: authors reported no conflicts 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. Random se-
quence generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

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)
Implementation outcome

High risk Outcome group: organisational assessment interview.

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

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: organisational assessment interview. There were no missing
outcome data and, therefore, low risk of attrition bias.

Outcome: BMI and child PA

High: loss to follow-up 24% at 1 year; unclear if this was even across groups.
Did not mention the use of ITT.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

Overall risk of bias assess-
ment

Unclear risk Most domains were at low or unclear risk of bias.

Saunders 2006  (Continued)

 
 

Study characteristics

Methods Trial name: Go for Health

Study design: non-randomised

Intervention duration: 2 years
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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 1 year of intervention.

Differences in baseline characteristics: 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: elementary schools 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 4 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 4 study schools.
Recruitment rate

Schools:not reported

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

Policies, practices or programmes targeted by the intervention

Innovations introduced into the schools included: New School Lunch and Health Education for Health-
ful Diet. Implementation of each of the programme components required organisational changes in
school programmes and in the roles and practices of school personnel.

Implementation strategies

Commitment of school district administrators to adopt the programme was obtained in writing before
intervention 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 staG, were established
to inform intervention staG and to foster programme ownership

EPOC: other

- Institutional commitment: principals adopted an official statement of support for the goal to provide
healthy diet. Alterations in Policies and Practices: 1. Policies to change food purchasing and menu plan-
ning, 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 staG: 1. changes to food preparation, presenta-
tions and addition of healthy alternatives, 2. school health task force and school staG plan social learn-
ing activities to provide social support for continuation and to assist students to learn targeted behav-
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iours. 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, model-
ling, behaviour rehearsal, reinforcement.

School lunch

EPOC: monitoring of performance

- Existing menu planning, food purchasing, recipe selection and food preparation practices were exam-
ined by project staG.

EPOC: local consensus processes

- Specific practice changes in 4 areas purchasing, menu planning, recipes and food preparation were
identified and negotiated with the food service director and with intervention school cafeteria man-
agers.

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 6 hours of summer
in-service training conducted by the project staG in co-operation with cafeteria managers. The food
service director and cafeteria managers were actively involved in the development of the new school
lunch.

- The staG dietitian continually solicited the input and impressions of the cooks both formally and infor-
mally.

- To foster adoption of the modules, teachers were provided with 1 hour of training prior to the start
date for each module.

EPOC: managerial supervision

- During the school year, the staG dietitian served as a consultant and was present in the treatment
schools on a regular basis, providing feedback on performance and assistance in resolving food viabili-
ty, recipe preparation, cooking, and serving problems.

Health education for healthful diet

EPOC: educational materials

- The innovation consisted of 6 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 staG with the aid of a classroom teacher who had
recently retired from the school district.

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 4 levels at which implementation of innova-
tions 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 programmes

- Sodium content of school meals in milligrams by schools
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- Fat content of school lunches in grams

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 4 schools at mid-test and post-test, were conducted by trained staG nutritionists
and analysed by the Nutrition Coding Center.

Validity of measures used: not reported/self-report methods

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA 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 1 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 programme; however, it did not report a corre-
sponding implementation outcome measure. Consequently, this trial was reported as a nutrition trial
only.

Research funding: grant HL33376 from National Heart, Lung, and Blood Institute, National 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, were at high risk of selection bias.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all

Due to nature of the intervention, school staG and study personnel delivering
the intervention were not blind to study allocation.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

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: PE

Random, anonymous observations of children's PA were made during PE
classes by trained observers. Insufficient information to permit judgement of
low or high risk, e.g. not reported in methods 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).
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Outcome group: nutrient analysis of school lunches

Recipe analyses were conducted by trained staG nutritionists. Insufficient in-
formation to permit judgement of low or high risk; e.g. not reported in meth-
ods or register (unclear risk of bias).

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: new school lunch

There were no missing outcome data.

Outcome group: PE

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 No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

Potential confounding High risk Appeared no adjustments were made in analysis for school-based con-
founders.

Overall risk of bias assess-
ment

High risk Most domains were at high risk of bias.

Simons-Morton 1988  (Continued)

 
 

Study characteristics

Methods Trial name: 5-a-Day Power Plus

Study design: cluster-RCT

Intervention duration: unclear (beginning in the fourth grade (1994–1995) and throughout the fiRh-
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
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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

Recruitment rate: not reported

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

Policies, practices or programmes targeted by the intervention

The intervention consisted of a parent, 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 consequent-
ly, only food service implementation strategies were extracted. Regarding the food service interven-
tion, the 4 food service intervention strategies were 1. point-of-purchase promotion of fruit and veg-
etable using characters and messages from the classroom curricula, 2. increasing the appeal of fruit
and vegetable by enhancing their attractiveness, 3. increasing the variety and choice of fruit and veg-
etable served and 4. offering an additional fruit choice on days when baked or frozen desserts were
served. These 4 strategies involved 8 guidelines on how to offer appealing fruit and vegetable choices
and 4 promotion guidelines.

Implementation strategies

EPOC: educational meetings

- Centralised training sessions were held for food service staG from the intervention schools. It was held
during a regularly scheduled school day and was conducted by the 5-a-Day Power Plus staG. Food ser-
vice staG attended the teacher training for 2 hours and also attended 2-hour training after school each
of the 2 intervention years. Food service staG 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 fiRh-grade intervention classrooms. Service staG members were paid for at-
tending the training.

Theoretical underpinning: 5-a-Day Power Plus intervention programme was guided by Social Cogni-
tive 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 programmes

- Mean number of fruit and vegetable choices available fourth grade

- Mean number of fruit and vegetable choices available fiRh grade

- Mean % of 8 guidelines on how to offer appealing fruit and vegetable met fourth grade

- Mean % of 8 guidelines on how to offer appealing fruit and vegetable met fiRh grade

- Mean % of 4 fruit and vegetable promotions met fourth grade

- Mean % of 4 fruit and vegetable promotions met fiRh grade
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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 used: not reported; however, considered an objective measure of implementa-
tion.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: student dietary intake

Data collection method: 24-hour quantified food record and recall and student canteen observations.

Validity of measures used: not stated, although observations considered an objective measure.

Notes Research funding: 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.
Random sequence generation procedure not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome: all outcomes.

High: participants (teachers and cooks) were aware that they were being asked
to implement an intervention. There was no blinding to group allocation and
this was likely to influence performance.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: all.

Trained evaluation staG visited each school to conduct observations using
standardised protocols and measures. However, there was no information
provided about whether these personnel were blinded to group allocation and
teacher self-reported measures were completed.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: there was no report of any schools dropping out of the study.
No mention of ITT analysis in manuscripts.

Outcome: diet

Low: loss to follow-up < 10% with reasons provided.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Did not appear to be at risk of contamination or other biases.

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 was low.
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Loss of cluster Low risk There was 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.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.

Story 2000  (Continued)

 
 

Study characteristics

Methods Trial name: no trial name

Study design: cluster-RCT

Intervention duration: 2 school terms

Length of follow-up from baseline: 6 months

Differences in baseline characteristics: assumed to be none

Unit of allocation: schools

Unit of analysis: schools and school classes

Participants School type: primary schools

Region: HNE region of NSW

Demographic/socioeconomic characteristics: socio-economically disadvantaged communities

Inclusion/exclusion criteria

Inclusion

- Government or Catholic schools.

- Located within HNE Local Health District.

- Having a SES score of ≤ 5 (lower 50% of NSW) based on school postcode.

- Not participating in other PA 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
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Students: 1139

Recruitment rate

Schools: 72%

Students: 58%

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

Policies, practices or programmes targeted by the intervention

The evidence-based school PA programme known as SCORES (Supporting Children's Outcomes 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 3 occasions via email.
Classroom teachers were given detailed feedback reports on PE lesson quality on 2 occasions. Feed-
back was based on the Supportive, Active, Autonomous, Fair and Enjoyable (SAAFE) teaching princi-
ples.

EPOC: education materials

- 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 quali-
ty PE teaching principles were from the original SCORES programme and known as the SAAFE teach-
ing principles. In additional, teachers were required to team teach a PE lesson with experienced Health
Promotion staG on 1 occasion.

EPOC: education outreach visits

- Peer teaching with experienced Health Promotion staG with a PE background was offered to class-
room teachers in intervention schools. PE lessons were also observed, followed by written feedback
and verbal encouragement.

EPOC: local opinion leader

- A meeting with school executive was held at the commencement of intervention and a school cham-
pion nominated for each school. School champions were responsible for embedding the PA practices
within the school and leading policy development. Ongoing support was provided throughout the in-
tervention from experienced Health Promotion staG.

EPOC: other

- Ongoing support: was provided to school champions to embed the practices within their schools. Ad-
ditional support was provided to classroom teachers via 5 × 5-minute video clips viewed in staG meet-
ings, 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 re-
ceived a polo shirt.
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Intervention schools also received equipment (USD180) to support delivery of recess and lunchtime ac-
tivities.

Theoretical underpinning: social-ecological theory

Description of control: control schools participated in the measurement components of the trial on-
ly and delivered school PA practices according to the curriculum. Support was offered postdata collec-
tion.

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

- 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/contained both objective and self-report measures.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: PA

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 declared no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Cluster-RCT. Random sequence produced using computerised random num-
ber function in Microsoft Excel.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: implementation

Both the schools and the Health Promotion staG delivering the intervention
were aware of the schools' group allocation.

Outcome: objectively measured (child PA)

Low: objectively measured

Blinding of outcome as-
sessment (detection bias)

Low risk Outcome group: PE teaching quality
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Implementation outcome Low: lessons observed by trained research staG with experience in PE, blinded
to group allocation.

Outcome group: school PA practices

High: teacher-reported practices and due to the nature of the intervention
teachers could not be blinded and, therefore, were at high risk of detection
bias.

Outcome: child PA

Low: objectively measured

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: school PA practice 2

Low: quote: "69 lessons were observed (88% of eligible lessons)".

Outcome group: school PA practice 1, 3 and 4

High: quote: "141 (87 intervention, 54 control) of the 382 eligible school teach-
ers (37%) completed an online survey across the 46 participating intervention
and control schools".

High attrition and unequal across study arms.

Outcome: child PA

Low: 87% provided accelerometer data.

Selective reporting (re-
porting bias)

Low risk Quote: "The trial was registered with the Australian New Zealand Clinical Trials
Registry (ACTRN12615000437561)".

All predetermined outcomes were reported.

Other bias Low risk Did not appear to be at risk of contamination or other bias.

Recruitment to cluster Low risk Recruitment bias: individuals within each randomised cluster participat-
ed/random allocation of schools to group occurred postrecruitment.

Baseline imbalance Low risk Baseline imbalance: schools were randomly allocated to condition and so risk
of baseline imbalance was 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 PA practices.

Compatibility with individ-
ually randomised RCTs

Unclear risk Compatibility with individually randomised RCTs (cluster-RCTs): unable to de-
termine if a herd effect existed.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.

Sutherland 2017  (Continued)
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Study design: cluster-RCT

Intervention duration: implementation duration 24 months. However, data from the first 12 months
only reported thus far.

Length of follow-up from baseline: 12 months' follow-up

Differences in baseline characteristics: groups were similar; however, there were more large schools
and fewer medium schools in the programme.

Unit of allocation: cluster = school

Unit of analysis

Implementation outcomes: school

Behavioural/health outcomes: not reported

Participants School type: government or Catholic secondary schools

Region: 4 local health districts in NSW. Schools were located in areas classified as being disadvantaged
by the SEIFA Index of Relative Socio-economic Disadvantage (suburb in lower 50% of NSW).

Demographics/socioeconomic characteristics: these districts included approximately 34% of Gov-
ernment and Catholic secondary schools, and 34% of the secondary school student population in NSW.

Inclusion/exclusion criteria

Inclusion

- Government or Catholic schools.

- Students enrolled in grades 7–9.

- They were located in areas classified as being disadvantaged by the SEIFA Index of Relative Socioeco-
nomic Disadvantage (suburb in lower 50% of NSW).

- They were not intervention schools in the original PA4E1 trial.

- They were not specialist or fully selective/sports/performing arts/agriculture/boarding schools.

- They were not participating in other major whole-school PA trials or initiatives.

Exclusion

- Schools in deciles 6–10 were not eligible for the trial.

Number of schools allocated

Schools:24 intervention schools and 25 control schools

Students: 3539 intervention students and 2937 control students

Numbers by trial group

Recruitment

Schools:49 schools were recruited.Recruitment of schools occurred from May to November 2017. The
principal or head PE teacher (or both) was contacted by telephone by a Project Officer who had a train-
ing background as a PE teacher, to invite their school to participate. A face-to-face or telephone meet-
ing was offered to outline the requirements of the study, confirm eligibility and gain active written or
oral consent.

Students:this was an open trial due to the inability to blind schools and teachers to the programme
strategies.
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Recruitment rate

Schools:106 schools, 49 consented and 57 declined (46% consent rate)

Students:not reported

Interventions Number of experimental conditions: 2 intervention and control

Policies, practices or programmes targeted by the intervention

Primary: proportion of schools adopting ≥ 4 of the 7 PA practices.

Secondary: 1. mean number of practices achieved; 2. whether or not schools implemented each of the 7
practices.

Implementation strategies

EPOC: audit and feedback

- Peer observation feedback is against the department's quality PE principles.

- Implementation performance monitoring and feedback surveys was taken by the In-School Champion
each term via the programme website (PA4E1 Online). A feedback report was automatically generated
and sent to in-School Champions and the school Principals via email.

EPOC: educational materials

- Newsletters, parent app, and parent information evening.

- Printed posters outlining Quality PE principles (SAAFE Principles) to be displayed in PE department
delivered to in-School Champions.

- Electronic resources housed on the programme website (PA4E1 online) included an overview of pro-
gramme presentation; project milestones to be achieved each term (over 4 terms), online quality PE
training; student personal PA plan templates; recess and lunch resources; policy templates; examples
of community PA providers; and tips and frequently asked questions.

EPOC: educational meetings

- Peer observation of a practical PE lesson.

- Parent information evening.

EPOC: educational outreach visits or academic detailing

- Health Promotion Support Officer (ideally a trained PE teacher) appointed to support schools with the
programme was co-located within the relevant local health district. Weekly contact was made with in-
School Champion via telephone, email, face-to-face site visits or a combination of these for 12 months.

- Support Officer and in-School Champion had a face-to-face contact at least once a term.

EPOC: clinical practice guidelines

- PE department used documented principles or guidelines for teachers to maximise PE quality, active
learning time and student engagement in PE lessons (programme schools used the SAAFE principles.

EPOC: interprofessional education

- Enhanced school sport training – in-School Champions and other teachers involved in delivering the
programme could attend an existing 1-day face-to-face Resistance Training for Teens workshop offered
by the NSW Department of Education (School Sport Unit), or equivalent training run by PA4E1 imple-
mentation team (not accredited). Course costs to be paid by project for in-School Champion, but not
for other teachers.

- School PA policy training – in-School Champion offered existing online training run by the NSW De-
partment of Education School Sport Unit (Government schools only, n = 19).
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EPOC: local opinion leaders

- Embedded school staG: in-School Champion. An existing school PE teacher was allocated the role of
in-School Champion to support implementation for full 12 months. The position was funded by the
NSW Department of Health, half day per week (equivalent to AUD350 every 2 weeks).

EPOC: other

- Development of school policy.

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: Health promoting school frame-
work and Social Ecological Theory.

- Of the implementation strategy: Theoretical Domains Framework and the Behaviour Change Wheel.

Description of control: the control schools continued with their usual practices and received no con-
tact from the research team other than to organise data collection.

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

- Proportion of schools adopting ≥ 4 of 7 PA practices: 1. quality PE lessons; 2. student PA plans; 3. en-
hanced school sport programme; 4. recess/lunchtime PA; 5. school PA policy or procedure; 6. links with
community PA providers; 7. communicating PA messages to all parents).

- Mean number of practices achieved.

- Whether or not schools implemented each of the 7 practices.

- Fidelity.

- Reach.

Data collection method: telephone interviews with head PE teachers.

Validity of measures used: self-report

Outcome relating to cost: not yet published

Outcome relating to adverse consequences: not yet published

Outcome relating to child diet, PA or weight status: not yet published

Data collection method: not reported

Validity of measures used: not reported

Notes Research funding: NSW Ministry of Health, Translational Research Grant Scheme. The NSW Ministry
of Health has not had any role in the design of the study as outlined in this protocol and will not have
a role in data collection, analysis of data, interpretation of data and dissemination of findings. The
project also received infrastructure support from the Hunter Medical Research Institute (HMRI).

Conflicts of interest: authors RS, LC, NN, LW, KG, MW, NE, AB and JW received salary support from their
respective Local Health Districts. Hunter New England Local Health District contributes funding to the
project. None of these agencies were involved in the peer review of this grant. All other authors de-
clared no competing interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Stratified block randomisation was used to allocate consenting schools to 1 of
2 groups in a 1:1 ratio. Separate random block sequences of sizes 2 and 4 were
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used within each of 8 strata. The blocks were created through SAS version 9.3.
Population of the blocks involved using a random number generator in Mi-
crosoft Excel to randomise the order of the schools, prior to pasting into their
respective stratum block. This was conducted by a statistician not involved in
recruitment and blinded during the randomisation phase.

Allocation concealment
(selection bias)

Low risk Stratified block randomisation was used to allocate consenting schools to 1 of
2 groups in a 1:1 ratio. Separate random block sequences of sizes 2 and 4 were
used within each of 8 strata. The blocks were created through SAS version 9.3.
Population of the blocks involved using a random number generator in Mi-
crosoft Excel to randomise the order of the schools, prior to pasting into their
respective stratum block. This was conducted by a statistician not involved in
recruitment and blinded during the randomisation phase.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk The nature of the study precluded blinding. This was an open trial due to the
inability to blind schools and teachers to the programme strategies.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Measures of the school practices were undertaken via computer-assisted tele-
phone interview surveys with head PE teachers, administered by trained inter-
viewers. Self-report was considered high risk.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk No schools lost at the 12-month follow-up. Outcome data were available for all
schools.

Selective reporting (re-
porting bias)

Unclear risk Protocol available. Trial incomplete. Unclear as several other outcomes were
preregistered in the trial registration; however, are yet to be published.

Other bias Low risk Did not appear to be at risk of contamination and other biases.

Recruitment to cluster Low risk Principals were notified by research staG of their school's allocation to either
the intervention (programme) or usual care control following baseline collec-
tion of school practice measures (head PE teacher surveys). Randomisation
occurred by a blinded statistician and process well-documented in paper.

Baseline imbalance Low risk Groups were similar, although there were more large schools and fewer medi-
um schools in the programme group.

Loss of cluster Low risk No loss of clusters.

Incorrect analysis Low risk Appeared to take clustering into account.

Compatibility with individ-
ually randomised RCTs

Unclear risk No statement regarding this.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.
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Intervention duration: 9 months

Length of follow-up from baseline: 9 months autumn 2012 to spring 2013

Differences in baseline characteristics: characteristics of schools and participating students were
similar across the 2 school sites, although a greater proportion of control students had 1 or both par-

ents with a bachelor's degree or above (Chi2 = 6.496, P < 0.05).

Unit of allocation: cluster (school)

Unit of analysis:

- Implementation outcomes: cluster (school)

- Behavioural/health outcomes: individual (child)

Participants School type: 2 elementary schools

Region: 2 school districts in central and Northern California, USA

Demographics/socioeconomic characteristics: ethnic diversity index: control 76, intervention 64.
FARMS eligibility: control 29.6, intervention 34.2; greater proportion of control students had 1 or both

parents with a bachelor's degree or above (Chi2 = 6.496, P < 0.05).

Inclusion/exclusion criteria

Inclusion

Schools were selected based on moderate eligibility rates for FARMS (30–49%), presence of ≥ 4 fourth-
grade classrooms, absence of a salad bar and absence of an instructional school garden.

Exclusion:not reported

Number of schools allocated

Schools:2

Students:111 children with pretest data and 112 with post-test data.

Numbers by trial group

n (controls baseline) = 39 students, 1 school

n (controls follow-up) = 39 students, 1 school

n (interventions baseline) = 72 students, 1 school

n (interventions follow-up) = 72 students, 1 school (73 for vegetable outcome)

Recruitment

Schools:2 school districts in central and Northern California were recruited to participate in this pilot
study evaluating the SHCP. Schools were selected based on moderate eligibility rates for FARMS (30–
49%), presence of ≥ 4 fourth-grade classrooms, absence of a salad bar and absence of an instruction-
al school garden. Additional details on inclusion criteria and sample size determination are published
elsewhere.

Students:of the 303 students enrolled at the 2 schools, 294 fourth-grade students (133 control, 161 in-
tervention) consented into the study. Of these students, pretest data were available for 168 and 172
students for fruits and vegetables, respectively. Students with both pretest and post-test data were in-
cluded in the final sample, with data available for 111 and 112 students for fruits and vegetables, re-
spectively.

Recruitment rate

Schools:not reported
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Students:not reported

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

Policies, practices or programmes targeted by the intervention: healthy eating

Implementation strategies

EPOC: educational outreach visits

- Food-service staG provided an in-class demonstration of salad bar use prior to its cafeteria launch
marketed regionally grown produce in the cafeteria as a complement to messaging in parent newslet-
ters.

EPOC: local consensus processes

- School site-specific wellness committees.

EPOC: educational materials

- District's nutrition services director was provided a list of foods grown in the garden and used in cook-
ing demonstrations, so purchases could mirror SHCP activities when possible; 9 take-home activities
and family newsletters.

EPOC: external funding

- A salad bar was installed in the intervention school cafeteria. The school district was provided
USD3000 to increase procurement of regionally grown produce for use in the National School Lunch
Program (NSLP).

EPOC: other

- Health fair

Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: social-ecological model and Social
Cognitive Theory.

- Of the implementation strategy: none reported.

Description of control: control schools received a delayed intervention during the 2013–2014 school
year.

Outcomes Outcome relating to the implementation of school policies, practices or programmes: fruit and
vegetable availability within the school canteen.

Data collection method

Based on produce expenditures and variety for use in the schools' NSLP. The extent of regional produce
procurement was documented by measuring regional and non-regional procurement dollars spent in
the intervention and control school cafeterias on fresh fruits and vegetables. For this school district, re-
gional produce was defined using the nutrition services director's definition, which was approximate-
ly 7 hours of driving time from farm to canteen. Procurement records, including school inventory and
delivery records as well as district invoices and year-end summaries, provided the current level of pro-
duce procurement and types of produce purchased.

Validity of measures used: not reported

Outcome relating to cost: availability: the extent of regional produce procurement was document-
ed by measuring regional and non-regional procurement dollars spent in the intervention and control
school cafeterias on fresh fruits and vegetables. Procurement records, including school inventory and
delivery records as well as district invoices and year-end summaries, provided the current level of pro-
duce procurement and types of produce purchased. Each month's expenditures were divided by the
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number of meals served in that period to arrive at mean dollars spent per participating student per
day.

Outcome relating to adverse consequences: fruit and vegetable waste at lunchtime was assessed via
lunchtime intake method.

Outcome relating to child diet, PA or weight status: child lunchtime intake of fruit and vegetables
(selection not included).

Data collection method: lunchtime intake of fruits and vegetables was assessed among students
choosing meals provided through the NSLP. Selection, consumption and plate waste were determined
for all fruits excluding juice and all vegetables offered as side dishes. Vegetables integrated in entrée
dishes (e.g. burritos, lasagne) were excluded, because the intent of this evaluation was to focus on
changes in dietary behaviour that may indicate that vegetables are chosen actively, as opposed to con-
suming them passively in mixed dishes. Because there are well-known limitations of self-reported di-
etary intake, such as depending on one's capacity to accurately estimate portion sizes, 16 dietary be-
haviours were assessed using digital imaging. Adopting protocols described in previous studies, digital
images of students’ lunch trays were collected at the beginning and end of the meal with the students'
study ID to facilitate matching of the selection and plate waste images.

Validity of measures used: this method had demonstrated reliability and validity for measurement of
fruit and vegetable consumption among elementary school students.

Notes Research funding: Division of Agriculture and Natural Resources, University of California (11-1018),
and US Department of Agriculture (2011-38420-20082, 221082).

Conflicts of interest: none reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk No details on randomisation process.

Allocation concealment
(selection bias)

High risk Allocation could not have been concealed. Intervention school would have de-
termined their status as a salad bar was installed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: procurement records.

High: schools were not blinded to group allocation. The nature of the study
precluded blinding.

Outcome group: fruit and vegetable outcome data and food wastage (adverse
effects).

High: children unlikely to know allocation, researchers blind to condition.
Trained research analysts, blinded to treatment assignment, estimated quanti-
ties of fruits and vegetables selected, consumed and wasted in cups.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Low risk Outcome group: objective data (procurement records) likely to be low.

Incomplete outcome data
(attrition bias)
Implementation outcome

Unclear risk Outcome group: procurement records.

Unclear: incomplete data unclear. Assumed available for both schools.

Outcome group: fruit and vegetable outcome data.
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High: 111 and 112/294 (about 38%) consenting students had both pretest and
post-test data.

Selective reporting (re-
porting bias)

Unclear risk Unclear – no trial registry or protocol available.

Other bias High risk Appeared to be at risk of contamination and other biases.

Recruitment to cluster Unclear risk Unclear if students knew group allocation when consenting to the study.

Baseline imbalance High risk Characteristics of schools and participating students were similar across the
2 school sites, although a greater proportion of control students had 1 or both

parents with a bachelor's degree or above (Chi2 = 6.496, P < 0.05).

Loss of cluster Low risk Presume no loss of clusters as there were only 2 schools. 303 students enrolled
at the 2 schools, 294 fourth-grade students consented into the study. Of these
students, pretest data were available for 168 and 172 students for fruit and
vegetables, respectively. Students with both pretest and post-test data were
included in the final sample, with data available for 111 and 112 students for
fruit and vegetables, respectively.

Incorrect analysis High risk Clustering not accounted for in analysis. 14 classrooms across 2 schools,
analyses did not account for clustering because a small proportion of variabili-
ty was attributed to clustering at the classroom level.

Compatibility with individ-
ually randomised RCTs

Unclear risk No statement regarding this.

Overall risk of bias assess-
ment

High risk Most domains were at high risk of bias.

Taylor 2018  (Continued)

 
 

Study characteristics

Methods Trial name: Fun n healthy in Moreland!

Study design: cluster-RCT. Repeated cross-sectional design for the collection and analysis of quantita-
tive data.

Intervention duration: 5-year programme with 3.5-year intervention period

Length of follow-up from baseline: baseline (2004–2005), midway (2007) and completion (2009).

Differences in baseline characteristics: at baseline there were no observed differences between tri-
al arms in the proportion of children with overseas-born mothers, but the intervention arm had higher
levels of maternal education, smaller family size and fewer possessing a healthcare card. At follow-up
there were no observed differences between trial arms in maternal or paternal education or the pro-
portion of children with Australian-born mothers. Smaller differences in family size, healthcare card
and family employment status remained. At school level, the intervention arm had more schools from
the religious sector and a smaller mean school size.

Unit of allocation: schools were randomised using computer-generated random numbers to either ac-
tively engage with the Fun n Healthy in Moreland! programme (intervention arm) or continue with nor-
mal school activities and programmes for healthy eating and PA (comparison arm).

Unit of analysis
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Implementation outcomes: school

Behavioural/health outcomes: child

Participants School type: primary schools, children aged 5–12 years

Region: Moreland, Victoria, Australia

Demographics/socioeconomic characteristics: the City of Moreland, a local government municipal-
ity (population of 135,205 in 2006) is located 8.5 km northwest of the central business district of Mel-
bourne, in South Eastern Australia. Of the 31 Melbourne municipalities, this area ranked seventh in so-
cial disadvantage at the time of the study.

Inclusion/exclusion criteria

Inclusion

Schools were eligible to participate in the study if they were located in the Moreland municipality and
exclusively covered the primary (elementary) school-aged group, aged 4–13 years (n = 36 schools).

Exclusion:not reported

Number of schools allocated

Schools:24 schools (12 intervention, 12 control)

Students:3222 students (1628 control, 1594 intervention)

Numbers by trial group

n (controls baseline) = 11 schools, 1588 students

n (controls follow-up) = 10 schools, 1460 students

n (interventions baseline) = 12 schools, 1579 students

n (interventions follow-up) = 12 schools, 1346 students

Recruitment

Schools:all 37 school principals of primary schools in the Moreland municipality were contacted by
telephone by the Research Project Manager (LGi) and invited to participate in the study.

Students:all children attending the consenting schools and their parent/guardian were invited to par-
ticipate.

Recruitment rate

Schools:65%

Students:recruitment/consent rate within schools was 38.6–64.3%.

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

Policies, practices or programmes targeted by the intervention

- Programme to focus on increasing fruit, vegetable and water consumption, increasing PA and encour-
aging positive self-esteem in children not explicitly stated.

- Policies targeted within the intervention included canteen policy, PA policy and nutrition policy.

Implementation strategies

EPOC: tailored interventions

Customised development of intervention programme strategies.
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Theoretical underpinning

- Of the evidence-based intervention/policy/practice or programme: not reported

- Of the implementation strategy: the design and implementation of the intervention was underpinned
by the World Health Organization Health Promoting Schools Framework.

Description of control: continue with normal school activities and programmes for healthy eating and
PA (comparison arm).

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

Implementation of PA and healthy eating practices directed at students, parents and staG.

Data collection method

Schools were asked to indicate if they had a written policy relating to PA and the canteen. As part of the
intervention process, many of the schools chose to expand their canteen policy to include a broader
school-wide healthy eating policy to include strategies such as healthy fundraising, drink water policies
and replacement of confectionery as in-class rewards. School reported audit of the school food and
PA environment, including PA facilities, canteen and fundraising policies and practices. Observation-
al measure used was SOPLAY (System for Observing Play and Leisure Activity in Youth) based on mo-
mentary time sampling techniques using systematic and periodic scans of individuals and contextual
factors within predetermined target areas. The instrument permits comparison of PA levels in different
play environments.

Validity of measures used: SOPLAY was validated. Other measures were not reported.

Outcome relating to cost

- Costing of the resources invested in the intervention, including the Community Development Workers
salaries, school resources and parent expenses was also undertaken.

- Cost of changes to school environment: not reported

- Data collection: process evaluation using monitoring maps, photos and audits to track and record
changes in school plans, policies and environment, stability of changes, costs of changes, and level of
independence from the research team.

- Validity not reported

Outcome relating to adverse consequences

- Child quality of life: not reported

- Data collection: child-report through child questionnaire of quality of life using the 10-item version of
the international self-reported measure of quality of life, KidScreen.

- Validity: assumed to be valid measure, not reported though.

Outcome relating to child diet, PA or weight status

- Child anthropometry (i.e. BMI z-score and waist circumference) (primary)

- Fruit and vegetable intake and sweet drink consumption (secondary)

- Participation in PA and sedentary behaviour (secondary)

Data collection method

- BMI z-score calculated using direct measure of child height and weight to generate BMI, and then z-
scores against the World Health Organization reference curves. Project staG were trained in standard-
ised child height and weight measurement, and a process developed that was sensitive, confidential
and avoided value judgements. Weight in light clothing without shoes was recorded to the nearest 0.1
kg.
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- Using digital scales and height to the nearest 0.5 cm using rigid stadiometers. All measures were taken
twice and the mean value used. Where 2 readings differed by > 0.4 kg or 4 cm, a third reading was taken
and the 2 closest values used to calculate the mean.

- Height and weight measured.

- Child and parent report though questionnaire assessing food behaviours and family food habits, re-
spectively, lunch box audit and 24-hour food record.

- Child and parent report of PA/sedentary behaviour.

Validity of measures used: not reported

Notes Research funding: Victorian State Government as part of the Go For Your Life Campaign. The collabo-
ration of schools.

Conflicts of interest: authors CA and MT were employed by Merri Community Health Services at the
time of the study. The authors had no other financial or non-financial competing interests to declare.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Schools were randomised using computer-generated random numbers to ei-
ther the intervention or comparison arm. The randomisation allocator was
blind to school status.

Allocation concealment
(selection bias)

Low risk Participants could not foresee blinding given randomisation was computer
generated and conducted by a blind allocator.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: implementation, student PA and diet. The nature of the study
precluded blinding.

Outcome: child BMI

Low: objectively measured.

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: implementation outcome, child PA and diet

High: likely principals knew the outcome of interest given they were asked di-
rectly about it and were not blind to allocation.

Outcome group: school audit and BMI

Low: given it is objective data

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: school audits. Data appeared available for all schools.

Outcome: BMI

Low: loss to follow-up even across groups and < 10%. ITT analysis used.

Selective reporting (re-
porting bias)

Unclear risk Protocol registered. Unclear as there were additional outcomes in this manu-
script that were not reported in the protocol registration (i.e. principal report-
ed barriers and facilitator).

Other bias Unclear risk May have been at risk of contamination.

Recruitment to cluster High risk Baseline data collection occurred prior to randomisation; however, they re-
consented at each data point for follow-up evaluations.
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Baseline imbalance High risk Baseline imbalance appeared to exist. There are also imbalances in the fol-
low-up groups. At baseline there were no observed differences between trial
arms in the proportion of children with overseas-born mothers, but the inter-
vention arm had higher levels of maternal education, smaller family size and
fewer possessing a healthcare card. At follow-up, there were no observed dif-
ferences between trial arms in maternal or paternal education or the propor-
tion of children with Australian-born mothers. Smaller differences in family
size, healthcare card and family employment status remained. At school level,
the intervention arm had more schools from the religious sector and a smaller
mean school size.

Loss of cluster High risk Loss of 2 schools (from comparison group) by the completing of follow-up.

Incorrect analysis Low risk School data were presented as proportions. Descriptive statistical analyses
of school policies, environments and practices were undertaken using school
questionnaire data.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unclear, no statement regarding this.

Overall risk of bias assess-
ment

High risk Most domains were at high risk of bias.

Waters 2017  (Continued)

 
 

Study characteristics

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 high schools

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 NSLP.

- Offered an à la carte programme.

- Have ≥ 1 snack and 1 beverage vending machine accessible to students.
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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

n (interventions follow-up) = 4

Recruitment: electronic informational letter sent from the Maine Department of Education to all 150
superintendents. 50 Interested schools 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 programmes targeted by the intervention

Implementing low-fat, low-sugar and portion-controlled guidelines in à la carte and vending (snack
and beverage) programmes.

Implementation strategies

EPOC: educational outreach visits

- Visits by research staG to each school's food and beverage supplier to identify items that met the low
fat, low sugar guidelines.

EPOC: educational materials

- Suppliers who stocked vending machines were given lists of the available low fat, low sugar items (ex-
pected to stock from the autumn 2004) and letters sent home to parents and students informing them
of changes incentives. 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 low fat, low sugar
guidelines.

EPOC: educational meetings

- Presentations describing low fat, low sugar guideline made to school administrations, faculty, staG or
a combination of these.

EPOC: external funding

- USD1500 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 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 ≥ 4 ac-
tivities over the course of the school year to promote the healthy changes.
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EPOC: other

- Early communication between the project team and schools began in 2004 as a means to obtain the
co-operation 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 programmes for 1 school
year.

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

- % items meeting nutrient (low fat, low sugar) criteria in à la carte

- % items meeting nutrient (low fat, low sugar) criteria in snack vending

- % items meeting nutrient (low fat, low sugar) criteria in beverage vending

- % items meeting nutrient (low fat, low sugar) AND proportion criteria in à la carte

- % items meeting nutrient (low fat, low sugar) AND proportion criteria in snack vending

- % items meeting nutrient (low fat, low sugar) 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 cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA 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 9–18 years of age) with mean correlation of r = 0.49 for food groups from the youth food fre-
quency questionnaire compared with 3 × 24-hour recalls.

Notes Research funding: grant from the CDC (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)
Implementation outcome

High risk Outcome group: high schools volunteered as intervention or control, there-
fore, participants and personnel were not blind to allocation and there was a
high risk of performance bias.
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Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Unclear risk Outcome group: trained personnel visited each school to conduct observa-
tions. There was 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
was unclear.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: no schools dropped out and this study conducted observa-
tions of à la carte and vending programmes in schools.

Selective reporting (re-
porting bias)

Unclear risk No study protocol, therefore, it was unclear if there was selective outcome re-
porting.

Other bias Low risk Appeared free from other bias.

Potential confounding Unclear risk The characteristics of the school and food environments were presented for
the control and intervention groups (i.e. number of students, percentage of
students eligible for free/reduced-price meal, closed campus policy during
lunch, offered à la carte breakfast). However, given this was a quasi-exper-
imental trial with no random allocation, it was unclear if all potential con-
founders were measured.

Overall risk of bias assess-
ment

Unclear risk Most domains were at low or unclear risk of bias.

Whatley Blum 2007  (Continued)

 
 

Study characteristics

Methods Trial name: no trial name

Study design: cluster-RCT for implementation outcome

Intervention duration: 12–14 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 par-
ticipate.

Inclusion

- Schools were required to have an operational canteen.
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- ≥ 1 items on their canteen menu that was restricted for sale ('red' or 'banned') or < 50% of menu items
classified as healthy ('green' items).

Exclusion

- Non-government 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

n (interventions baseline) = 35

n (interventions follow-up) = 27

Recruitment: recruitment continued until 70 schools provided consent for study participation.

Recruitment rate: 88%

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

Policies, practices or programmes targeted by the intervention

The 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', 'am-
ber' or 'green' based on their nutritional content. The strategy was adopted as policy by the govern-
ment 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 implementation 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
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- 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 staG 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 after 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

EPOC: local consensus process

- Meetings between support officers and canteen staG 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 staG 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. > 50% 'green' items and no
'red' or 'banned' items) received a congratulatory letter and telephone call from the research team and
were publicly acknowledged via marketing strategies.

- Canteen managers also received kitchen equipment to the value of AUD100.

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 programmes

- 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 > 50% of listed
menu items.

Data collection method: copies of canteen menus were collected from all participating schools and
audited by 2 dietitians independently.

Validity of method: not reported yet objective.
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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, PA or weight status: mean (95% confidence intervals) energy, total
fat and sodium of student purchases.

Data collection method: direct observation

Validity of method: objective

Notes Research funding: Australian Research Council who provided funding for the trial [LP130101008]. In-
kind support was provided by the Hunter New England Population Health and the Hunter Medical Re-
search Institute.

Conflicts of interest: authors reported grants from Australian Research Council Linkage Project
Scheme (LP130101008) during the conduct of the study; no financial relationships with any organisa-
tion that might have had an interest in the submitted work in the previous 3 years; and no other rela-
tionships 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 RCT. Random sequence generated using a random number function in Mi-
crosoft Excel.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: all outcomes (including adverse events)

School staG (principals and canteen managers) were not blinded to group allo-
cation.

Cost data: collected retrospectively: low

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Low risk Outcome group: data collectors were blinded to group allocation.

Cost data: collected retrospectively: low

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: all outcomes

13/70 (19%) schools did not provide their menu for assessment at follow-up.
There were no significant differences in baseline characteristics among
schools that did and did not provide follow-up data. Analyses of study out-
comes were performed under an ITT framework.

Cost data: no loss to follow-up

Selective reporting (re-
porting bias)

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

Cost data: retrospective economic analysis: unclear

Other bias Low risk Appeared free from other bias.
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Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.
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Study characteristics

Methods Trial name: CAFÉ

Study design: cluster-RCT for implementation outcome

Intervention duration: 12 months

Length of follow-up from baseline: to assess the primary trial outcome, data were collected at base-
line (February–October 2013) and follow-up (September 2014 to January 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 NSW, Australia.

Demographic/socioeconomic characteristics: study region consisted of a socioeconomically and de-
mographically 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 ≥ 1 day per week.

- Were not compliant with the NSW Healthy School Canteen Policy, defined as either having ≥ 1 can-
teen menu item restricted for sale ('red' or 'banned' item) or having < 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
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Recruitment rate: 64%

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

Policies, practices or programmes targeted by the intervention

As part of the NSW 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 Aus-
tralian Dietary Guidelines and utilises a traffic light system to classify menu items as 'red', 'amber' or
'green' based on their nutritional profile (including energy, saturated fat, salt, or a combination of
these). 'Red' items are typically nutrient poor, high-energy foods; 'amber' items are considered to have
some nutritional 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, vegeta-
bles and lean meats. The 'Fresh Tastes @ School' policy requires that schools: provide primarily 'green'
items (> 50% of the menu) and restrict the sale of 'red' foods and remove 'banned' drinks. Government
primary schools are mandated to implement the policy, while implementation amongst non-govern-
ment schools is strongly encouraged. The efficacy of the intervention (implementation) strategies to fa-
cilitate 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 telephone contact was made by the dietitian as needed to obtain all neces-
sary information to classify menu items as 'red', 'banned', 'amber' and 'green' according to the policy.
Subsequent menu audits were planned for each term (4 over a 12-month period) with verbal and writ-
ten 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 staG 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 compli-
ance with the 'Fresh Tastes @ School' policy, and developed an action plan to overcome existing barri-
ers to policy compliance. In all subsequent calls (2–4), the Health Promotion Officer tailored the discus-
sion 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 possible,
the same Health Promotion Officer provided support to the same school throughout the intervention
period. 2/5 Health Promotion Officers had qualifications in nutrition and dietetics; however, all sup-
port officers received the same training in implementing strategies to support organisational 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 suppli-
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ers buyer's guide which lists foods that meet the 'amber' and 'green' criteria, developed by a state nu-
trition 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 programmes

- 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

- 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/contained both objective assessments and self-reports

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA 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: authors declared that they had no competing interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk RCT. Random sequence was produced using a computer-generated randomi-
sation schedule in Microsoft Excel.
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Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: due to the nature of the intervention, schools could not be
blinded to group allocation and, therefore, were at high risk of performance
bias.

Cost data: collected retrospectively: low

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

Low risk Outcome group: menu audits were undertaken by dietitians blinded to group
allocation.

Cost data: unclear if data collector knew group allocation.

Incomplete outcome data
(attrition bias)
Implementation outcome

Low risk Outcome group: 19/72 (26%) schools did not provide menus at follow-up.
There were no significant differences in baseline characteristics among
schools that did and did not provide follow-up data.

Cost data: no loss to follow-up.

Selective reporting (re-
porting bias)

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

Cost data: retrospective economic analysis: unclear

Other bias Low risk Appeared free from other bias.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.
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Study characteristics

Methods Trial name: Trial of Activity for Adolescent Girls (TAAG)

Study design: cluster-RCT

Intervention duration: 2-year study-directed intervention (autumn 2003 to spring 2005). A third-year
intervention used school and community personnel to direct intervention activities.

Length of follow-up from baseline: 2 years.

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: middle schools

Region: TAAG was conducted at 6 university-based field sites representing diverse geographic loca-
tions and populations: Universities of Arizona, Maryland, Minnesota and South Carolina, San Diego
State University and Tulane University.

Demographic/socioeconomic characteristics: not reported

Young 2008 
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Inclusion/exclusion criteria

Inclusion

- 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.

Exclusion

- Schools were unwilling or unable to respond to and report medical emergencies during the trial

- Planned to close or merge within 3 years

- < 90 girls in the eighth grade

- Expected transience of > 38% in any given year or 35% over 2 years

- Did not offer PE each semester for all grades

- < 2 (year-round schools) or 3 (semester-based schools) PE 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 sixth-grade measurements during spring 2003 and in the eighth-
grade measurements during spring 2005; however, only 34 schools participated in the eighth-grade
measurements 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 ≥ 80% (48) of those girls. At the end of the 2-year
intervention (endpoint) 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 spring 2003, 60 girls per school were randomly chosen. 1721/2160 (79.7%) eligible girls
consented and participated in the measurement. During spring 2005, 4123 girls were eligible for the
student-level measurements, and 3504 (85.0%) consented and participated in the measurements. Dur-
ing spring 2006, 3915 were eligible at the 6 study sites, and 3502 (89.5%) consented and participated in
the measurements. The approximate doubling of the number of girls measured in each eighth-grade

Young 2008  (Continued)
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survey compared to the sixth-grade survey was purposeful and based on their determination that the
smaller sixth-grade sample would have little adverse effect on power.

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

Policies, practices or programmes targeted by the intervention

Adaptation of PE classes to meet TAAG objectives and implementation of health education lessons
were assessed through structured observations throughout the academic year by TAAG staG 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 6
lessons that promoted development of behavioural skills associated with PA. Each health education
lesson included an activity challenge (i.e. homework) in which students monitored a behaviour 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 PA and promote TAAG-specific
programmes 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 PA.

EPOC: interprofessional education

- Collaborations were created between schools, community agencies and TAAG university staG to in-
crease girl-focused PA programmes outside of PE classes.

EPOC: local opinion leaders

- Programme champions were recruited and trained during the second intervention year, and they di-
rected 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 staG to
teachers and 80% fidelity for delivery by teachers to the students.

Theoretical underpinning: social-ecological model, Operant Learning Theory, Social Cognitive Theo-
ry, 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 programmes

Continuous

- Average number of PA programmes

Dichotomous

- Students were encouraged for out-of-PE-class PA (percentage of classes)

- Teacher used strategies to minimise management time (% classes)

- Students were provided with choices (percentage of classes)

Young 2008  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

180



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

- Students were encouraged for in-class PA (% classes)

- 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 programmes: measured by surveys of PA programme leaders at intervention and
control schools.

Validity of measures used: trial used a combination of objective and self-report components to assess
implementation outcome. The self-report components were reported as validated.

Outcome relating to cost: not reported

Outcome relating to adverse consequences: not reported

Outcome relating to child diet, PA or weight status: PA and body composition

Data collection method

PA:assessed by accelerometer (daily MET weighted minutes of MVPA). Sedentary minutes 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. Bodyweight 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 kg divided by height in metres squared. Percent-
age body fat was estimated from anthropometric measures using an equation that was developed for
use in girls in this age range.

Validity of measures used

PA: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 reported 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. Random
sequence generation not described.

Allocation concealment
(selection bias)

Unclear risk No information provided about allocation concealment and, therefore, it was
unclear if allocation was concealed.

Young 2008  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
Implementation outcome

High risk Outcome group: there was no mention that participants or personnel were
blinded to experimental group and, therefore, were at high risk of perfor-
mance bias.

Outcome: child PA

Low: objectively measured

Blinding of outcome as-
sessment (detection bias)
Implementation outcome

High risk Outcome group: not reported that observers or participants were blind to
group allocation.

Outcome group: BMI and child PA (objective data)

Low: blinding would not impact objective measure.

Incomplete outcome data
(attrition bias)
Implementation outcome

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. No
mention of ITT analysis in manuscripts.

Selective reporting (re-
porting bias)

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

Other bias Low risk Did not appear to be at risk of contamination or other biases.

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 was low.

Loss of cluster Low risk 2/36 schools in Louisiana were closed due to damage from Hurricane Katrina.
There was 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.

Compatibility with individ-
ually randomised RCTs

Unclear risk Unable to determine if a herd effect existed.

Overall risk of bias assess-
ment

Low risk Most domains were at low risk of bias.

Young 2008  (Continued)

3DPAR: 3-Day Physical Activity Recall; AB: activity break; ANOVA: analysis of variance; BMI: body mass index; BSTS: Bihar School Teachers
Study; CATCH: Child and Adolescent Trial for Cardiovascular Health; CDC: Centers for Disease Control and Prevention; df: degrees of
freedom; DPA: daily physical activity; EPOC: EGective Practice and Organisation of Care; FARMS: free and reduced-price meal; FRL: free/
reduced price lunch; HNE: Hunter New England; HSAT: Healthy Schools Action Team; ITT: intention to treat; LEAP: Lifestyle Education
for Activity Program; MET: Metabolic Equivalents of Task; MI: movement integration; MVPA: moderate to vigorous physical activity; n:
number; NSLP: National School Lunch Program; NSW: New South Wales; PA; physical activity; PACE: Pilot of the Physically Active Children
in Education; PAQ-C: Physical Activity Questionnaire for Older Children; PE: physical education; PU30: Power Up for 30; RCT: randomised
controlled trial; SAAFE: Supportive, Autonomous, Active, Fair, Enjoyable; SBP: School Breakfast Program; SCORES: Supporting Children's
Outcomes using Rewards, Exercise and Skills; SEPS: School Environment and Policy Survey; SES: socioeconomic status; SHCP: Shaping
Healthy Choices Program; SMART: Skills Management and Resistance Training; SNAK: School Nutrition Advances Kids; SOFIT: System for
Observing Fitness Instruction Time; SOPLAY: System for Observing Play and Leisure Activity in Youth; SPARK: Sports, Play, and Active
Recreation for Kids; TA: technical assistance; TAAG: Trial of Activity for Adolescent Girls; TACOS: Trying Alternative Cafeteria Options in
Schools; TEENS: Teens Eating for Energy and Nutrition at School; TFS: Tobacco-Free Society; TFT: Tobacco-Free Teachers; WCC: Wellness
Champions for Change.
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Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

ACTRN12619000431123 Inappropriate outcomes

Cunningham-Sabo 2016 Protocol only (not associated with an included study)

Hodder 2012 Inappropriate outcomes

Hoelscher 2001 Did not report results of a trial

Hoelscher 2003 No baseline data, non-randomised

Hoelscher 2004 No baseline data, non-randomised

Hoelscher 2016 Inappropriate outcomes

ISRCTN11867516 Inappropriate outcomes

ISRCTN61188203 Inappropriate outcomes

Kajons 2018 Protocol only (not associated with an included study)

Kelder 2003 No baseline data, non-randomised

Kim 2012 Inappropriate outcomes

Li 2010 Inappropriate outcomes

Li 2014 Inappropriate outcomes

Lubans 2005 Inappropriate outcomes

Lubans 2010 Inappropriate outcomes

Lubans 2014 Inappropriate outcomes

Lubans 2015 Inappropriate outcomes

NCT00061165 No implementation outcome

Osganian 2003a Non-controlled study/inappropriate comparator

Prell 2005 Inappropriate outcomes

Rissel 2012 Inappropriate outcomes

Rosario 2013 Inappropriate outcomes

Rosario 2016 Inappropriate outcomes

Rosenbaum 2007 Inappropriate outcomes

Rosenkranz 2012 Inappropriate outcomes
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Study Reason for exclusion

Rothwell 2011 Inappropriate outcomes

Rowlands 2008 Inappropriate participants OR inappropriate setting

Rozi 2019 Inappropriate outcomes

Ruzita 2007 Inappropriate outcomes

Sallis 2003 Inappropriate outcomes

Salmon 2005 Inappropriate outcomes

Singhal 2010 Inappropriate outcomes

Sirikulchayanonta 2011 Non-controlled study/inappropriate comparator

Smith 2001 Did not report results of a trial

Smith 2015 Non-controlled study/inappropriate comparator

Somsri 2016 Inappropriate outcomes

Sutherland 2016 Inappropriate outcomes

Uys 2016 Inappropriate outcomes

Velicer 2007 Inappropriate outcomes

Vetter, 2015 Inappropriate outcomes

Veugelers 2005 Non-controlled study/inappropriate comparator

Viggiano 2015 Inappropriate outcomes

Volpe 2013 Non-controlled study/inappropriate comparator

Wang 2015 Inappropriate outcomes

 

Characteristics of ongoing studies [ordered by study ID]

 

Study name The SI! Program for Secondary Schools

Methods Study design: cluster-randomised controlled intervention

Participants School type: secondary schools. Adolescents aged 12–16 years in grades 1–4

Region: Barcelona and Madrid

Interventions Number of experimental conditions: 3 (1 long intervention, 1 short intervention, 1 control)

Policies, practices or programmes targeted by the intervention

Fernandez-Jimenez 2019 
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The intervention consists of teacher-led computer-based simulations and games (virtual trip) tar-
geting the different age groups (grades 1–2 or 1–4). The minimum intervention load is 18 hours
per year in the short-term intervention group and 12 hours per year in the long-term intervention
group. The health challenge topics (healthy eating, physical activity and substance abuse avoid-
ance) are integrated into the regular curricular subjects (science, PE, etc.) and are designed to stim-
ulate a range of motivational pathways related to the diverse content through a shared methodolo-
gy.

Implementation strategies

EPOC: audit and feedback

- Annual report

EPOC: educational materials

- Newsletters

EPOC: educational meetings

- Meetings between a co-ordinator from the SHE Foundation and the designated health co-ordina-
tor, together with the other participating teachers at the school.

- A health day will be held in each academic year and will include participation of teachers, adoles-
cents and families.

- Receive training in the promotion of cardiovascular health in the school setting.

- Health fair.

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

School principal will complete a survey containing questions related to recommendations made by
the SI! Program. These questions will deal with the type of foods permitted on the school premis-
es (including products offered in the cafeteria or vending machines), measures to promote active
commuting to and from school (walking or cycling) and physical activity during recess, and conflict
resolution.

Starting date June 2017

Contact information Rosa M Lamuela-Raventós, Associate Professor, University of Barcelona

Notes Trial registration: NCT03504059

Fernandez-Jimenez 2019  (Continued)

 
 

Study name GEKOS

Methods Study design: cluster-RCT

Participants School type: secondary schools; ninth grade students

Region: Baden-Wuerttemberg, Germany

Interventions Number of experimental conditions: 4 (2 intervention 2 waitlist control; control (CG-run, CG-
game play) or the experimental conditions (IG-run, IG-game play).

Policies, practices or programmes targeted by the intervention

Haible 2019 
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The study is designed to investigate the superiority of an intervention compared to a control con-
dition. The 2 intervention programmes only differ in the type of PA that is carried out during these
lessons; the run intervention involves running and jumping activities, while the game play interven-
tion focuses on small-sided games and football as well as handball drills.

Implementation strategies

EPOC: educational materials

- Manual and materials

EPOC: educational meetings

- Teacher 2-hour training

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

Intervention group teachers fill out the self-report form which assesses intervention delivery of the
different steps of the learning process, any deviations and potential incidents. Control group teach-
ers also complete a self-report form to record their class contents.

Starting date 14 September 2017

Contact information Mr Prof Dr Gorden Sudeck, Institut für SportwissenschaR der Eberhard Karls Universität Tübingen

Notes Trial registration: DRKS00016349

Haible 2019  (Continued)

 
 

Study name The DECIDE-Children study

Methods Study design: cluster-RCT

Participants School type: primary schools; grade 4 (aged 8–10 years) students

Region: China (Beijing, Shanxi, and Xinjiang)

Interventions Number of experimental conditions: 2 intervention and control

Policies, practices or programmes targeted by the intervention

The DECIDE-Children study aims to develop a school-based, multi-faceted childhood obesity pre-
vention programme targeting school children aged 8–10 years in 3 different regions of China and
rigorously test its effectiveness in preventing excessive weight gain in Chinese primary school set-
tings.

Implementation strategies

EPOC: audit and feedback

- Review of phone app data with follow-ups for those not complying with protocol.

EPOC: educational materials

- Smartphone app.

EPOC: educational meetings

- Health education activities for school staG.

Liu 2019b 
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Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

School policies related to obesity prevention and management, which will be collected by the
questionnaires in both the intervention and the control groups.

Starting date September 2018

Contact information Hai-Jun Wang, Peking University

Notes Trial registration: NCT03665857

Liu 2019b  (Continued)

 
 

Study name 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: 2 complementary studies will be conducted and evaluated alongside each other.

Participants School type: primary schools

Region: NSW, Australia

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

Policies, practices or programmes targeted by the intervention

The programme targeted by the intervention is a modified version of the SCORES programme.
SCORES was a comprehensive, multicomponent physical activity and fundamental movement
skills programme for primary schools. The modified intervention centres around online deliv-
ery of professional learning to teachers. The modified intervention will be known as iPLAY (Inter-
net-based Professional Learning to help teachers to support Activity in Youth) and will be facilitat-
ed by various implementation strategies/interventions.

Implementation strategies

EPOC: audit and feedback

- Individualised mentoring to primary teachers and feedback

EPOC: educational meetings

- Peer observations and group discussions

EPOC: tailored interventions

- Prompts and self-reflection

- Action plan

EPOC: educational materials

- Online learning and resources

- Professional learning

EPOC: other

- Rewards for teachers

Lonsdale 2016 
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- Social marketing

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

- A range of implementation outcomes will be collected and may be appropriate for inclusion.

Starting date Enrolments began: 13 June 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: 3 June 2016

Lonsdale 2016  (Continued)

 
 

Study name PACE

Methods Study design: RCT

Participants School type: primary schools

Region: NSW, Australia

Interventions Number of experimental conditions: 2- intervention and control

Policies, practices or programmes targeted by the intervention: scheduling of mean minutes of
PA by teachers

Implementation strategies

EPOC: educational materials

- Resources

EPOC: educational meetings

- Face-to-face training

EPOC: tailored interventions

- On-going support via telephone and email and an online portal to support the implementation of
the policy

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

The mean minutes of PA scheduled by primary school teachers across the school week measured
via teachers' class timetable. Teachers will provide their weekly class schedule reporting the min-
utes of PA scheduled.

Additionally, the mean minutes of class PA across the school week where > 50% of students within
classes are engaged in moderate or vigorous PA. Total minutes of PA will be measured objectively
using an accelerometer, worn by students in grade 2–3.

Starting date 1 October 2017

Contact information Nicole Nathan, University of Newcastle

Nathan 2019a 
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Notes Trial registration: ACTRN12617001265369.

Nathan 2019a  (Continued)

 
 

Study name PACE non-inferiority trial

Methods Study design: –

Participants School type: primary schools; students 6–11 years

Region: Australia

Interventions Number of experimental conditions: 2 (low-intensity PACE intervention vs high-intensity PACE
(original)) intervention

Policies, practices or programmes targeted by the intervention: implementation of PA inter-
vention

Implementation strategies

EPOC: monitoring the performance of the delivery of healthcare

- Project officers further support policy implementation via ongoing distance communication

EPOC: educational materials

- Resources: online portal, physical activity packs, example schedule, example policies, manuals

EPOC: educational meetings

- Face-to-face meetings

EPOC: local opinion leaders

- School champion

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

Adoption, reach and implementation will all be measured.

Starting date 25 September 2018

Contact information Dr Nicole Nathan, Hunter New England Population Health

Notes Trial registration: ACTRN12619001229167

Nathan 2019b 

 
 

Study name A randomised trial of an intervention to sustain primary schools' implementation of a state-wide
physical activity policy.

Methods Study design: RCT

Participants School type: primary schools

Nathan 2020a 
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Region: Hunter New England, NSW, Australia

Interventions Number of experimental conditions: 2 intervention vs control (usual care)

Policies, practices or programmes targeted by the intervention: sustainment of state-wide PA
policy

Implementation strategies

EPOC: monitoring the performance of the delivery of health care

- Executive support

EPOC: educational materials

- Resources

EPOC: educational meetings

- Face-to-face training

- Online training

EPOC: other

- Peer teacher networks

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

The difference in mean weekly minutes of PA scheduled by primary school teachers at 12 and 24
months' follow-up compared to baseline. Teachers will provide their weekly class schedule report-
ing the minutes of PA scheduled.

Starting date 30 March 2020

Contact information Nicole Nathan, University of Newcastle

Notes Trial registration: ACTRN12620000372987

Nathan 2020a  (Continued)

 
 

Study name An implementation intervention to increase adherence to the Norwegian school food guideline

Methods Study design: single-centre hybrid implementation-effectiveness trial with a pre–post non-equiva-
lent control group design

Participants School type: primary schools and after care schools

Region: Oslo, Norway

Interventions Number of experimental conditions: unclear

Policies, practices or programmes targeted by the intervention

An implementation intervention consisting of information, training and locally conducted self-eval-
uation workshops by appointed internal facilitators will improve adherence to the national guide-
line on food and meals in primary school and after school care.

Implementation strategies

Randby 2019 
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EPOC: educational meetings

- Education meeting will provide information about the study, content and rationale of the current
guideline, and allowing time for questions and discussion.

- Food ambassadors from each school with participate in 2 physical gatherings with information
and training, each lasting for around 3 hours.

- Food ambassadors will conduct worships with staG.

- Training of the after-school care leader.

EPOC: local opinion leaders

- Food ambassador.

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes: adherence to the guideline

Starting date 25 April 2019

Contact information Public sector PhD Candidate Jorunn Sofie Randby

Email: Jorunn.Sofie.Randby@helseidr.no

Notes Trial registration: ISRCTN12683953

Randby 2019  (Continued)

 
 

Study name Physical Activity 4 Everyone (PA4E1) program

Methods Study design: RCT

Participants School type: secondary schools, grades 7–10

Region: low-income communities

Interventions Number of experimental conditions: 1 intervention and 1 control (control received a lower dose
of the intervention)

Policies, practices or programmes targeted by the intervention: aimed at reducing physical in-
activity, overweight and obesity

Implementation strategies

EPOC: clinical incident reporting

- Received support from health district staG for the duration of the intervention

EPOC: educational materials

- Resources

EPOC: educational meetings

- Face-to-face training/online training

EPOC: local opinion leaders

- School champion

Sutherland 2019 
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EPOC: other

- Prompts and reminders

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

The primary trial outcome will be whether or not the school implements ≥ 4 of the 7 PA practices.
Measures of the 7 school PA practices will be undertaken at all schools via telephone interview sur-
veys of head PE teachers. Observational verification of practice implementation and an audit of
documents relevant to the practices will also be undertaken.

Starting date 19 September 2017

Contact information Rachel Sutherland, Hunter New England Population Health

Notes Trial registration: ACTRN12617000681358

Sutherland 2019  (Continued)

 
 

Study name SWITCH Implementation effectiveness trial

Methods Study design: cluster-randomised controlled superiority trial

Participants School type: primary school; children aged 9–11 years

Region: USA.

Interventions Number of experimental conditions: 2: standard implementation (control) and enhanced imple-
mentation (intervention)

Policies, practices or programmes targeted by the intervention: aims to impact obesity through
diet, PA and sedentary behaviour

Implementation strategies

EPOC: audit and feedback

- Feedback throughout the implementation process

- Checkpoint sessions

EPOC: educational materials

- Provided with information about how to capitalise on support from local 4H programme leaders
in their county

EPOC: tailored interventions

- Personalised, web-based training based

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

- Average weekly tracking rate

- Adherence to quality elements

- Adherence to best practices

Welk 2019 
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Starting date 5 August 2019

Contact information Gregory Welk, Barbara E Forker Professor of Kinesiology, Iowa State University

Notes Trial registration: NCT04045288

Welk 2019  (Continued)

 
 

Study name Click & Crunch

Methods Study design: cluster-RCT design

Participants School type: government, independent and Catholic primary schools

Region: NSW, Australia

Interventions Number of experimental conditions: 2 intervention and control

Policies, practices or programmes targeted by the intervention

The intervention seeks to encourage the purchase of healthier foods and drinks for school canteen
lunch orders, that is, items lower in energy, saturated fat, sugar, sodium or a combination of these
consistent with the NSW Healthy School Canteen Strategy.

Implementation strategies

EPOC: monitoring the performance of the delivery of healthcare

- The canteen manager at each intervention school will receive a tailored feedback report sum-
marising the results of an assessment of their online canteen menu against the 'NSW Healthy
School Canteen Strategy: Food and Drink Criteria', conducted by a trained dietitian.

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
gramme

At baseline and follow-up, an experienced dietitian will use the assessment of nutrition quality
(above) to calculate the proportion of 'Everyday' items, 'Occasional' items and 'Should Not Be Sold'
items within each menu, to compare against the 'NSW Healthy School Canteen Strategy: Food and
Drink Criteria' which state that ≥ 75% of the menu should be 'Everyday' items and ≤ 25% should be
'Occasional' items. The proportion of schools meeting the criteria at baseline and follow-up will be
reported per group to determine if changes to the availability of healthier items were made.

Starting date 23 May 2018

Contact information Dr Rebecca Wyse, Hunter New England Population Health

Email: Rebecca.wyse@hnehealth.nsw.gov.au

Notes Trial registration: ACTRN12618000855224

Wyse 2019 

 
 

Study name Kids SIPsmartER

Methods Study design: cluster-RCT
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Participants School type: 12 middle schools; seventh grade students

Region: medically underserved Appalachia counties in southwest Virginia

Interventions Number of experimental conditions: 2 (intervention and control) schools randomised into Con-
trol School conditions transition into the Delayed Intervention School in the following academic
year, while the Intervention Schools transition into Support Schools).

Policies, practices or programmes targeted by the intervention: implementation of interven-
tion to address sugar sweetened beverage consumption.

Implementation strategies

EPOC: educational materials

- Detailed lesson plans and training videos on secure programme website.

- Teachers receive binder with all printed materials and resources.

EPOC: educational meetings

- An initial overview training, lasting approximately 3 hours, will orient teachers to the Kids SIPs-
martER programme structure, available training resources, co-delivery plan with researchers, in-
formed consent and assent processes, and evaluation components.

EPOC: tailored interventions

- Teacher training and TA, via in-person and telephone-based options, customised to the imple-
mentation phase and experience of the teacher.

EPOC: other

- Financial support

Outcomes Outcome relating to the implementation of childcare service policies, practices or pro-
grammes

Implementation process data are captured via lesson debrief forms, fidelity observations, and sur-
veys and interviews with delivery agents.

Starting date 15 August 2018

Contact information Jamie Zoellner, PhD RD, Associate Professor, University of Virginia

Notes Trial registration: NCT03740113

Zoellner 2019  (Continued)

NSW: New South Wales; PA: physical activity; PACE: Physically Active Children in Education; PE: physical education; RCT: randomised
controlled trial; SCORES: Supporting Children's Outcomes using Rewards, Exercise and Skills.
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Comparison 1.   Primary outcome

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Implementation 21   Std. Mean Difference (IV, Random, 95%
CI)

1.04 [0.74, 1.34]
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Analysis 1.1.   Comparison 1: Primary outcome, Outcome 1: Implementation

Study or Subgroup

Cunningham-Sabo 2003
de Villiers 2015
Farmer 2017
French 2004
Hager 2018
Hodder 2017
Mathur 2016
Mobley 2012
Nathan 2016
Nathan 2020
Naylor 2006
Perry 1997
Perry 2004
Saraf 2015
Story 2000
Sutherland 2017
Sutherland 2017
Taylor 2018
Waters 2017
Wolfenden 2017
Yoong 2016
Young 2008

Total (95% CI)
Heterogeneity: Tau² = 0.35; Chi² = 113.29, df = 21 (P < 0.00001); I² = 81%
Test for overall effect: Z = 6.77 (P < 0.00001)
Test for subgroup differences: Not applicable

SMD

0.66
0

1.2
0.85
0.16
1.19
1.11
2.17

0.7
0.65
2.39

0.4
0.4

1.91
1.6

2.48
2.31

0
1.52
1.37
0.57
0.61

SE

0.326537
0.83675

0.543377
0.466845
0.306128
0.415824
0.117349
0.780627
0.329088
0.227045
1.068897
0.209188
0.112247
0.489805
0.512765
0.380109
0.224494
0.576541
0.617358
0.354598
0.280617
0.341843

Weight

5.2%
2.2%
3.7%
4.2%
5.3%
4.5%
6.5%
2.5%
5.2%
5.9%
1.6%
6.0%
6.5%
4.0%
3.8%
4.8%
5.9%
3.5%
3.2%
5.0%
5.5%
5.1%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.66 [0.02 , 1.30]
0.00 [-1.64 , 1.64]
1.20 [0.14 , 2.26]

0.85 [-0.06 , 1.76]
0.16 [-0.44 , 0.76]
1.19 [0.37 , 2.01]
1.11 [0.88 , 1.34]
2.17 [0.64 , 3.70]
0.70 [0.05 , 1.35]
0.65 [0.20 , 1.10]
2.39 [0.30 , 4.48]

0.40 [-0.01 , 0.81]
0.40 [0.18 , 0.62]
1.91 [0.95 , 2.87]
1.60 [0.59 , 2.61]
2.48 [1.74 , 3.22]
2.31 [1.87 , 2.75]

0.00 [-1.13 , 1.13]
1.52 [0.31 , 2.73]
1.37 [0.68 , 2.06]
0.57 [0.02 , 1.12]

0.61 [-0.06 , 1.28]

1.04 [0.74 , 1.34]

Std. Mean Difference
IV, Random, 95% CI

-4 -2 0 2 4
Favours control Favours experimental

 
 

Comparison 2.   Secondary outcomes

Outcome or sub-
group title

No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Nutrition 11 16649 Std. Mean Difference (IV, Random, 95% CI) 0.08 [0.02, 0.15]

2.2 Physical activity 9 16389 Std. Mean Difference (IV, Random, 95% CI) 0.09 [-0.02, 0.19]

2.3 Obesity 8 18618 Std. Mean Difference (IV, Random, 95% CI) -0.02 [-0.05, 0.02]

2.4 Tobacco 3 3635 Std. Mean Difference (IV, Fixed, 95% CI) -0.03 [-0.23, 0.18]

 
 

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

195



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 2.1.   Comparison 2: Secondary outcomes, Outcome 1: Nutrition

Study or Subgroup

Cunningham-Sabo 2003
de Villiers 2015
Lytle 2006
Mobley 2012
Perry 1997
Perry 2004
Saraf 2015
Story 2000
Taylor 2018
Waters 2017
Wolfenden 2017

Total (95% CI)
Heterogeneity: Tau² = 0.01; Chi² = 27.25, df = 10 (P = 0.002); I² = 63%
Test for overall effect: Z = 2.43 (P = 0.02)
Test for subgroup differences: Not applicable

SMD

0.2435
0.0614

-0.0805
0.0439

-0.1205
0.0585
0.1607
0.2247
0.7051
0.0737
0.0504

SE

0.0806
0.5002
0.0973
0.032

0.0768
0.0585
0.0981
0.0955
0.2041
0.0463
0.0289

Experimental
Total

311
8

288
1964
709
584

1014
221
73

965
2492

8629

Control
Total

310
8

167
1944
473
584

1060
220
39

905
2310

8020

Weight

8.9%
0.4%
7.2%

15.7%
9.3%

11.8%
7.1%
7.4%
2.3%

13.6%
16.2%

100.0%

Std. Mean Difference
IV, Random, 95% CI

0.24 [0.09 , 0.40]
0.06 [-0.92 , 1.04]

-0.08 [-0.27 , 0.11]
0.04 [-0.02 , 0.11]

-0.12 [-0.27 , 0.03]
0.06 [-0.06 , 0.17]
0.16 [-0.03 , 0.35]
0.22 [0.04 , 0.41]
0.71 [0.31 , 1.11]

0.07 [-0.02 , 0.16]
0.05 [-0.01 , 0.11]

0.08 [0.02 , 0.15]

Std. Mean Difference
IV, Random, 95% CI

-1 -0.5 0 0.5 1
Favours control Favours experimental

 
 

Analysis 2.2.   Comparison 2: Secondary outcomes, Outcome 2: Physical activity

Study or Subgroup

Farmer 2017
Nathan 2020
Naylor 2006
Perry 1997
Saraf 2015
Saunders 2006
Sutherland 2017
Waters 2017
Young 2008

Total (95% CI)
Heterogeneity: Tau² = 0.02; Chi² = 47.94, df = 8 (P < 0.00001); I² = 83%
Test for overall effect: Z = 1.67 (P = 0.10)
Test for subgroup differences: Not applicable

SMD

-0.1206
0.4322
0.2869

-0.0588
0.1011
0.054

0.0448
0.2277
-0.011

SE

0.0837
0.0753

0.116
0.031

0.1138
0.0611
0.0636
0.164

0.0338

Experimental
Total

295
564
275

1455
1014
863
497
628

1752

7343

Control
Total

278
264
103

3651
1060
741
492
705

1752

9046

Weight

11.0%
11.6%
8.7%

14.5%
8.8%

12.6%
12.4%
6.1%

14.3%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.12 [-0.28 , 0.04]
0.43 [0.28 , 0.58]
0.29 [0.06 , 0.51]

-0.06 [-0.12 , 0.00]
0.10 [-0.12 , 0.32]
0.05 [-0.07 , 0.17]
0.04 [-0.08 , 0.17]
0.23 [-0.09 , 0.55]

-0.01 [-0.08 , 0.06]

0.09 [-0.02 , 0.19]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours control Favours experimental
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Analysis 2.3.   Comparison 2: Secondary outcomes, Outcome 3: Obesity

Study or Subgroup

Cunningham-Sabo 2003
Farmer 2017
Mobley 2012
Naylor 2006
Perry 1997
Saunders 2006
Waters 2017
Young 2008

Total (95% CI)
Heterogeneity: Tau² = 0.00; Chi² = 7.37, df = 7 (P = 0.39); I² = 5%
Test for overall effect: Z = 0.89 (P = 0.38)
Test for subgroup differences: Not applicable

SMD

-0.0597
0.0523

-0.0096
-0.1689
-0.0306
0.1076

-0.0267
-0.0331

SE

0.0533
0.0801
0.0681
0.1372
0.0521
0.0595
0.0382
0.0338

Experimental
Total

727
318

2307
156

2332
827

1318
1752

9737

Control
Total

682
306

2296
81

1627
712

1425
1752

8881

Weight

12.1%
5.5%
7.6%
1.9%

12.6%
9.8%

22.5%
28.0%

100.0%

Std. Mean Difference
IV, Random, 95% CI

-0.06 [-0.16 , 0.04]
0.05 [-0.10 , 0.21]

-0.01 [-0.14 , 0.12]
-0.17 [-0.44 , 0.10]
-0.03 [-0.13 , 0.07]
0.11 [-0.01 , 0.22]

-0.03 [-0.10 , 0.05]
-0.03 [-0.10 , 0.03]

-0.02 [-0.05 , 0.02]

Std. Mean Difference
IV, Random, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours experimental Favours control

 
 

Analysis 2.4.   Comparison 2: Secondary outcomes, Outcome 4: Tobacco

Study or Subgroup

Hodder 2017
Mathur 2016
Saraf 2015

Total (95% CI)
Heterogeneity: Chi² = 10.74, df = 2 (P = 0.005); I² = 81%
Test for overall effect: Z = 0.25 (P = 0.80)
Test for subgroup differences: Not applicable

SMD

0.2166
-0.8365
-0.3254

SE

0.1318
0.3615
0.1963

Experimental
Total

1261
36

1014

2311

Control
Total

844
36

444

1324

Weight

63.1%
8.4%

28.5%

100.0%

Std. Mean Difference
IV, Fixed, 95% CI

0.22 [-0.04 , 0.47]
-0.84 [-1.55 , -0.13]
-0.33 [-0.71 , 0.06]

-0.03 [-0.23 , 0.18]

Std. Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours experimental Favours control
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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

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

Pro-
cure-
ment
and
dis-
tri-
bu-
tion
of
sup-
plies

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 — —

Bremer 2018 — — — — — X X — — — — — — — — — — — X

Cheung 2018 — — — — — 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

Egan 2018 X — — — — — X X — — — — — — — — X — —

Evenhuis 2020 X — — — — X — X — — — — — — — — X — —

Farmer 2017 X — — X — — — — — — X — — — — — X — —

French 2004 — — — — — — X — — — X — — — X — X — —

Gingiss 2006 — — — X —   X X — — X — — — — —   — —

Hager 2018 — — — X — X X — — — — X — — — — X — —

Heath 2002 — — — — — X X X — — — — — — — — — — —

Hodder 2017 X — — X — X X X — — X — — — — — — — —

Hoelscher 2010 — — — — — X X X — — X — — — X — — X X

Table 1.   Interventions across studies 
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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 — X

Nathan 2020 — — — — — X — X — — — X — — — — X — X

Naylor 2006 — — — — — X X X — — X — — — — — X — X

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

Sutherland 2020 X X — — — X X X X — — X — — — — — — X

Taylor 2018 — — — X — X — X — — X — — — — — — — X

Waters 2017 — — — — — — — — — — — — — — — — X — —

Whatley Blum 2007 — X — X — X X X — — X — — — — X — — X

Wolfenden 2017 X — X X — X X X — — X X — — — — X — X

Table 1.   Interventions across studies  (Continued)
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2
0

0

Yoong 2016 X — X — — X — — — — — — — — — — X — —

Young 2008 — — — — — X X X X — X X — — — — — — —

Table 1.   Interventions across studies  (Continued)

 

C
o

ch
ra

n
e

L
ib

ra
ry

T
ru

ste
d

 e
v

id
e

n
ce

.
In

fo
rm

e
d

 d
e

cisio
n

s.
B

e
tte

r h
e

a
lth

.

  

C
o

ch
ra

n
e D

a
ta

b
a

se o
f S

ystem
a

tic R
e

vie
w

s



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

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 > 1 profession in joint, interactive
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 staG.

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 E<ective Practice and Organisation of Care (EPOC) subcategories utilised in the review 
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Author,
date De-
sign

Targeted
risk fac-
tors

Implementation strategy
(according to the EPOC tax-
onomy)

Compari-
son

Measures, length of
follow-up, measure-
ment type

Author report-
ed effect size

Standard-
ised effect
size: SMD

Randomised and cluster randomised trials

Cunning-
ham-Sabo
2003

cRCTa

Nutrition Clinical practice guidelines,
educational materials, ed-
ucational meetings, educa-
tional outreach visits or aca-
demic detailing

Usual prac-
tice

% calories total fat
breakfast (less is bet-
ter), 2 years, 5-day
menu and recipe da-
ta collection.

FU LS mean
−3.3 (SE 1.50); P
= 0.03

0.66 (95%
CI 0.02 to
1.30)

de Villiers
2015

cRCTa

Nutrition Local opinion leaders, educa-
tional materials, educational
outreach visits, educational
meetings

Minimal
support
control

% schools with nu-
trition related poli-
cy (more is better),
3 years, situational
analysis (included a
structured interview
with the school prin-
cipal and comple-
tion of an observa-
tion schedule).

No effect esti-
mate between
groups report-
ed.

FU n/N: inter-
vention 7/8;
control 7/8

0 (95% CI
−1.64 to
1.64)

French
2004

cRCT

Nutrition Local consensus processes,
tailored intervention, educa-
tional meetings, pay for per-
formance

Usual prac-
tice or wait-
list control

% low fat à la carte
foods (more is bet-
ter), 2 years, obser-
vation of lunchtime
meals offered.

No effect esti-
mate between
groups report-
ed.

FU mean: in-
tervention 42.0
(range 28–58);
control 27.7
(16–39)

0.85 (95%
CI −0.07 to
1.76)

Hager 2018

cRCT

Nutrition,
PA

Tailored interventions, edu-
cational meetings, external
funding, educational materi-
als, local opinion leaders

Usual prac-
tice or wait-
list control

Implementation
score (more is bet-
ter), 1 year, online
survey.

FU mean: 0.70;

P = 0.501b

0.16 (95%
CI −0.44 to
0.76)

Lytle 2006

cRCTa

Nutrition Educational materials, edu-
cational meetings, local opin-
ion leaders, local consensus
processes

Usual prac-
tice or wait-
list control

% of items in the
foods to promote
category (more is
better), 3 years, 5-
day service observa-
tions.

P = 0.04 (1-
tailed test), no
other data re-
ported

NA

Mobley
2012

cRCTa

Nutrition Educational games, educa-
tional meetings, external
funding, tailored interven-
tion, educational materials,
educational outreach or aca-
demic detailing, other, the
use of information and com-
munication technology

Usual prac-
tice or wait-
list control

% eliminate milk
> 1% fat, all other
added sugar bever-
ages and 100% juice
only served in < 150
g (more is better),
about 3.5 years, da-
ta collection on all
food/beverage prod-
uct labels.

No effect esti-
mate between
groups report-
ed.

FU %: interven-
tion 94%; con-
trol 6%

2.17 (95%
CI 0.64 to
3.70)

Table 3.   Summary of intervention, measures and absolute intervention e<ect size in included studies 

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

202



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Nathan
2016

cRCTa

Nutrition Audit and feedback, contin-
uous quality improvement,
education materials, educa-
tion meeting, local consen-
sus process, local opinion
leader, tailored intervention,
other

Usual prac-
tice

Healthy canteen
items represent >
50% of products
listed on the menu
(more is better), 1
year, canteen menu
audits.

FU RR (95% CI):
2.03 (95% CI
1.01 to 4.08); P
= 0.03

0.70 (95%
CI 0.05 to
1.34)

Perry 1997

cRCT

Nutrition,
PA

Educational materials, ed-
ucational meetings, educa-
tional outreach visits or aca-
demic detailing, other

Usual prac-
tice or wait-
list control

Cholesterol in lunch-
es provided (mean
milligrams) (less
is better), 3 years,
menu analysis.

FU mean (SD):
intervention
74.9 (SD 18.8);
control 83.2 (SD
22.6), P = signif-
icant difference

0.40 (95%
CI −0.01 to
0.81)

Perry 2004

cRCT

Nutrition Educational meetings, ed-
ucational outreach visits or
academic detailing, educa-
tional materials, local con-
sensus processes, other

Usual prac-
tice or wait-
list control

Number of fruits and
vegetables available
at cafeteria (more is
better), 2 years, can-
teen observations.

FU MD 0.48 (SE
0.11); P < 0.01

0.40 (95%
CI 0.18 to
0.62)

Saraf 2015

cRCT

Nutrition,
PA and to-
bacco

Educational games, educa-
tional materials, education-
al meetings, local consen-
sus processes, local opinion
leaders, tailored Interven-
tions, other

Usual prac-
tice

Schools having a
healthy food policy
(more is better), 1
year, survey data.

FU n/N: inter-
vention 16/19;
control 3/21; P
< 0.01

1.91 (95%
CI 0.95 to
2.87)

Story 2000

cRCT

Nutrition Educational meetings, other Usual prac-
tice

Mean number of fruit
and vegetable choic-
es available at cafe-
teria (more is better),
1 year, observation of
food service staG.

No effect esti-
mate between
groups report-
ed.

Data for 4th
and 5th year
combined by
review authors

FU mean: in-
tervention 4.05
(SD 0.66), con-
trol 2.9 (SD
0.68)

1.60 (95%
CI 0.59 to
2.60)

Taylor 2018

cRCTa

Nutrition Incentives, educational ma-
terials, educational outreach
visits or academic detailing

Usual prac-
tice or wait-
list control

Number of fruit items
offered daily at cafe-
teria (more is bet-
ter), 9 months, based
on produce expendi-
ture.

FU mean: in-
tervention 4.17
(SD 0.98); con-
trol 4.17 (SD
0.75); P = 1.00

0 (95% CI
−1.13 to
1.13)

Waters
2017

cRCT

Nutrition,
PA

Educational materials, ed-
ucational outreach visits or
academic detailing; local
consensus approach, tailored
interventions

Usual prac-
tice

Existence of Healthy
Eating Policy (more
is better), 3.5 years,
principal survey.

No effect esti-
mate between
groups report-
ed.

FU n (%): in-
tervention 9

1.52 (95%
CI 0.31 to
2.73)

Table 3.   Summary of intervention, measures and absolute intervention e<ect size in included studies  (Continued)
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(75%); control 2
(20%)

Wolfenden
2017

cRCTa

Nutrition Audit and feedback, contin-
uous quality improvement,
external funding, education
materials, education meet-
ing, education outreach vis-
its or academic detailing, lo-
cal consensus process, local
opinion leader, tailored inter-
vention

Usual prac-
tice

Healthy items rep-
resented > 50% of
canteen menu (more
is better), 12–14
months, menu as-
sessment.

FU RR 3.06
(95% CI 1.64 to
5.68); P < 0.01

1.37 (95%
CI 0.68,
2.07)

Yoong 2016

cRCTa

Nutrition Audit and feedback, contin-
uous quality improvement,
education materials, tailored
intervention

Usual prac-
tice

Percentage of green
(healthy) items on
canteen menu (more
is better), 12 months,
menu audit.

FU estimate dif-
ference 10.55
(95% CI 2.06
to 19.05); P =
0.014

0.57 (95%
CI 0.02 to
1.12)

Farmer
2017

cRCT

PA Incentives, local consensus
approach, tailored interven-
tions

Usual prac-
tice

Play space evalu-
ation score (total)
(more is better), 1
year, principal sur-
vey.

FU MD 4.50
(95% CI 1.82 to
7.18); P = 0.005

1.20 (95%
CI 0.13 to
2.26)

Nathan
2020

cRCT

PA Educational outreach visits,
centralised technical sup-
port, mandate change, iden-
tify and prepare champions,
provide ongoing consulta-
tion, educational material

Usual prac-
tice

Teacher implemen-
tation (minutes) of
a PA policy (struc-
tured physical activi-
ties) across the week
(more is better), 9
months, teacher log
book data.

FU MD 36.60
(95% CI 2.68 to
70.51); P = 0.04

0.65 (95%
CI 0.21 to
1.10)

Naylor 2006

cRCT

PA Educational materials, ed-
ucational meetings, educa-
tional outreach meetings
or academic detailing, local
consensus process, other,
tailored interventions

Usual prac-
tice or wait-
list control

Minutes per week of
planned PA (more is
better), 11 months,
teacher activity log.

No effect esti-
mate between
groups report-
ed.

FU mean: usu-
al practice
schools: 91.4
(95% CI 70.7 to
112.2); cham-
pion schools:
137.8 (95% CI
117.0 to 158.6);
liaison schools:
154.8 (95% CI
136.6 to 173.0)

2.39 (95%
CI 0.29 to
4.48)

Saunders
2006

cRCTa

PA Educational materials, ed-
ucational meetings, educa-
tional outreach visits or aca-
demic detailing, local con-
sensus processes, local opin-
ion leaders, other

Usual prac-
tice or wait-
list control

Implementation
score (more is bet-
ter), 12 months, sur-
vey.

Did not report
aggregate re-
sults by group

NA

Table 3.   Summary of intervention, measures and absolute intervention e<ect size in included studies  (Continued)
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Sutherland
2017

cRCT

PA Audit and feedback, educa-
tion materials, education
meeting, education outreach
visits or academic detailing,
local opinion leader, other

Usual prac-
tice or wait-
list control

Overall lesson quali-
ty score (more is bet-
ter), 6 months, ob-
servation checklist.

FU mean: inter-
vention 57.5;
control 36.0; P

< 0.0b

2.31 (95%
CI 1.87 to
2.75)

Sutherland
2020

cRCT

PA Audit and feedback, edu-
cational materials, educa-
tional meetings, education-
al outreach visits or academ-
ic detailing, clinical practice
guidelines, interprofession-
al education, local opinion
leaders, other

Usual prac-
tice

Mean number of PA
practices implement-
ed (more is better),
12 months, survey.

FU MD 3.2 (95%
CI 2.5 to 3.9); P
< 0.001

2.48 (95%
CI 1.74 to
3.23)

Young 2008

cRCT

PA Education materials, educa-
tion meetings, educational
outreach visits or academ-
ic detailing, interprofession-
al education, local consen-
sus processes, local opinion
leaders

Usual prac-
tice

Mean number of PA
programmes imple-
mented semesters 1–
4 (more is better), 2
years, survey.

FU mean: in-
tervention 15.2
(SD 10.8); con-
trol 10.1 (SD
4.0); P = 0.8

0.61 (95%
CI −0.06 to
1.28)

Hodder
2017

cRCT

Tobacco,
alcohol

Educational outreach visits,
educational meetings, local
consensus processes, edu-
cational materials, external
funding, audit and feedback

Usual prac-
tice

Number of pro-
grammes compo-
nents used by teach-
ers (more is better), 3
years, survey.

FU mean: inter-
vention 3.1 (SD
1.83); control
1.2 (SD 0.87); P
= 0.004

1.19 (95%
CI 0.38 to
2.01)

Mathur
2016

cRCT

Tobacco Local opinion leader, contin-
uous quality improvement,
education materials, educa-
tion meeting, local consen-
sus process

Usual prac-
tice or wait-
list control

School policy or rule
specifically prohibit-
ing smokeless tobac-
co use inside school
(more is better), 12
months, policy ob-
servation checklist.

FU OR 7.54
(95% CI 4.92,
11.60); P value
not reported

1.11 (95%
CI 0.88 to
1.34)

McCormick
1995

cRCT

Tobacco Educational meetings, local
consensus processes, educa-
tional materials

Minimal
support
control

Number of curricu-
lum activities taught
by each teacher, 1
year, implementa-
tion checklist.

FU mean: inter-
vention 68.11;
control 67.99;
P = not signifi-

cantb

NA

Non-randomised controlled trials and cluster non-randomised controlled trials

Alaimo
2015

Non-ran-
domised

Nutrition Clinical practice guidelines,
educational materials, ed-
ucational outreach visits or
academic detailing, exter-
nal funding, local consensus
processes, tailored interven-
tions

Usual prac-
tice or wait-
list control

Mean nutrition edu-
cation and practice
score (more is bet-
ter), 2 years, survey.

FU mean: inter-
vention 5.9 (SD
3.2); control 4.8
(SD 3.7); P = not
significant

0.32 (95%
CI −0.23 to
0.87)

Even-
huis 2020

Non-ran-
domised

Nutrition Educational materials, edu-
cational meeting, audit with
feedback, educational out-
reach visit or academic de-
tailing

Waitlist
control

Healthy products
available in the cafe-
teria (more is better),
6 months, audit by
canteen supervisor.

FU mean: inter-
vention 77.20
(SD 13.41); con-
trol 60.10 (SD

1.12 (95%
CI 0.18 to
2.07)

Table 3.   Summary of intervention, measures and absolute intervention e<ect size in included studies  (Continued)
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15.67); P = not
significant

Heath 2002

Non-ran-
domised

Nutrition Educational materials, ed-
ucational meetings, educa-
tional outreach visits or aca-
demic detailing

Usual prac-
tice

% of fat in break-
fast served (less is
better), 12 months,
menu and recipe au-
dit.

FU %: inter-
vention 20.0%;
control 19.2%;
P = not signifi-

cantb

NA

Nathan
2012

Non-ran-
domised

Nutrition Educational materials, edu-
cational meetings, local con-
sensus processes, local opin-
ion leaders, other, monitor-
ing the performance of the
delivery of the healthcare,
tailored interventions

Minimal
support
control

Prevalence of fruit
and vegetable break
(more is better), 11–
15 months, principal
report.

FU OR 1.91
(95% CI 1.47 to
2.48); P < 0.1

0.59 (95%
CI 0.32 to
0.86)

Si-
mons-Mor-
ton 1988

Non-ran-
domised

Nutrition Educational materials, ed-
ucational outreach visits or
academic detailing, local
consensus processes, local
opinion leaders, manageri-
al supervision, monitoring of
performance, other

Usual prac-
tice

Fat content in grams
per 100 g school
cafeteria lunches
served (less is bet-
ter), 1 year, chemical
analysis.

No effect esti-
mate between
groups report-
ed.

FU mean: inter-
vention school
1: −1.8; inter-
vention school
2: −3.4; control
school 1: −1.1;
control school
2: 0.3

0.36 (95%
CI 0.07 to
0.66)

Whatley
Blum 2007

Non-ran-
domised

Nutrition Clinical practice guidelines,
educational materials, ed-
ucational meetings, edu-
cational outreach visits or
academic detailing, exter-
nal funding, distribution of
supplies, local consensus
process, other

Usual prac-
tice or wait-
list control

% meeting nutrient
and proportion crite-
ria – à la carte (more
is better), 1 year, ob-
servations.

No effect esti-
mate between
groups report-
ed.

FU mean: in-
tervention 69.2
(SD 3.7); control
23.3 (SD 7.6)

6.90 (95%
CI 2.99 to
10.81)

Bremer
2018

Non-ran-
domised

PA Educational meetings, edu-
cational materials

Usual prac-
tice

Quantity of PE class-
es score (more is
better), 20 weeks,
teacher survey.

FU MD: t(27) =
−0.23; P = 0.82

NA

Cheung
2018

Non-ran-
domised

PA Educational meeting, educa-
tional materials

Usual prac-
tice

Total PA time (be-
fore school, after
school, in class, re-
cess and PE time)
(more is better), 1
year, teacher survey.

FU MD 36.3
(95% CI 16.2 to
56.4); P < 0.01

NA

Egan 2018

Non-ran-
domised

PA Educational materials; Edu-
cational outreach visit or aca-
demic detailing, tailored in-
tervention, audit and feed-
back

Waitlist
control

Implementation
score (more is bet-
ter), 12 months, cod-
ed interviews with
teachers.

FU MD: Mann-
Whitney U
analyses 5; P =
0.04

0.78 (95%
CI −0.88 to
2.44)

Table 3.   Summary of intervention, measures and absolute intervention e<ect size in included studies  (Continued)
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Sallis 1997

Non-ran-
domised

PA Educational materials, ed-
ucational meetings, educa-
tional outreach visits or aca-
demic detailing, length of
consultation, other

Usual prac-
tice or wait-
list control

Amount of PE per
week (minutes)
(more is better), 2.5
years, direct observa-
tion.

FU mean: in-
tervention
64.6 (95% CI
59.0, 70.2); con-
trol 38.0 (27.9,
48.1); P < 0.001

1.10 (95%
CI 0.55 to
1.64)

Gingiss
2006

Non-ran-
domised

Tobacco Educational meetings, edu-
cational outreach visits, ex-
ternal funding, local consen-
sus processes

Usual prac-
tice

% of schools ex-
tremely or moderate-
ly active in providing
faculty or staG cessa-
tion support (more is
better), 2 years, sur-
vey

No effect esti-
mate between
groups report-
ed.

FU %: interven-
tion 37%; con-
trol 26%

0.30 (95%
CI −0.32 to
0.91)

Table 3.   Summary of intervention, measures and absolute intervention e<ect size in included studies  (Continued)

aData analysed at the school level. bMeasure of variance not reported.
CI: confidence interval, cRCT: cluster randomised controlled trial; EPOC: EGective Practice and Organisation of Care; FU: follow-up; LS:
least squares; MD: mean diGerence; NA: not applicable (estimate of SMD unable to be determined, results are described narratively); n/N:
number of events/sample size; OR: odds ratio, PA: physical activity; PE: physical education; RCT: randomised controlled trial; RR: risk ratio;
SD: standard deviation; SE: standard error; SMD: standardised mean diGerence.
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Appendix 1. Search strategy

MEDLINE search strategy (Ovid)

 

# 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 Health Promotion/mt [Methods]

7 "Outcome and Process Assessment (Health Care)"/

8 "Process Assessment (Health Care)"/

9 "Outcome Assessment (Health Care)"/

10 Program Evaluation/

11 dissemin*.tw.

12 adopt*.tw.
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13 practice.tw.

14 organi?ational change*.tw.

15 diffus*.tw.

16 (system* adj2 change*).tw.

17 quality improvement*.tw.

18 transform*.tw.

19 translat*.tw.

20 transfer*.tw.

21 uptake*.tw.

22 sustainab*.tw.

23 institutionali*.tw.

24 routin*.tw.

25 maintenance.tw.

26 capacity.tw.

27 incorporat*.tw.

28 adher*.tw.

29 ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or re-
minder* or incentive* or penalt* or communicat* or social market* or professional development
or network* or leadership or opinion leader* or consensus process* or change manage* or train* or
audit*)).tw.

30 integrat*.tw.

31 scal* up.tw.

32 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 or 27 or 28 or 29 or 30 or 31

33 exp Obesity/

34 Weight Gain/

35 exp Weight Loss/

36 obes*.tw.

37 (weight gain or weight loss).tw.

38 (overweight or over weight or overeat* or over eat*).tw.

  (Continued)

Strategies for enhancing the implementation of school-based policies or practices targeting diet, physical activity, obesity, tobacco or
alcohol use (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

208



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

39 weight change*.tw.

40 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

41 exp Primary Prevention/

42 (primary prevention or secondary prevention).tw.

43 (preventive measure* or preventative measure*).tw.

44 (preventive care or preventative care).tw.

45 (obes* adj2 (prevent* or treat*)).tw.

46 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45

47 exp Exercise/

48 physical activity.tw.

49 physical inactivity.tw.

50 Motor Activity/

51 (physical education or physical training or physical exercis*).tw.

52 "Physical Education and Training"/

53 Physical Fitness/

54 sedentary.tw.

55 exp Life Style/

56 exp Leisure Activities/

57 Dancing/

58 dancing.tw.

59 aerobic*.tw.

60 sport*.tw.

61 ((lifestyle* or life style*) adj5 (program* or activ* or change*)).tw.

62 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61

63 exp Diet/

64 nutrition*.tw.

65 healthy eating.tw.

66 Child Nutrition Sciences/

  (Continued)
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67 fruit*.tw.

68 vegetable*.tw.

69 "Fruit and Vegetable Juices"/

70 canteen*.tw.

71 food service*.tw.

72 menu*.tw.

73 calorie*.tw.

74 Energy Intake/

75 energy density.tw.

76 Eating/

77 Feeding Behavior/ or ((feeding or eating) adj behavio?r*).tw.

78 dietary intake.tw.

79 Food Habits/

80 Food/

81 Carbonated Beverages/ or soR drink*.tw.

82 soda.tw.

83 sweetened drink*.tw.

84 Dietary Fats, Unsaturated/ or Dietary Fats/

85 confectionar*.tw.

86 (school adj (lunch* or meal*)).tw.

87 ((feeding or food or nutrition*) adj program*).tw.

88 cafeteria*.tw.

89 Nutritional Status/

90 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 or 86 or 87 or 88 or 89

91 exp Smoking/

92 exp "Tobacco Use Cessation"/

93 smok*.tw.

94 Nicotine/

  (Continued)
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95 Tobacco/ or "Tobacco Use"/

96 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

97 "Tobacco Use Disorder"/

98 ex-smoker*.tw.

99 anti-smok*.tw.

100 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99

101 alcohol drinking/ or binge drinking/

102 alcohol*.tw.

103 Alcoholic Intoxication/ or Alcoholism/

104 drink*.tw.

105 liquor*.tw.

106 beer*.tw.

107 wine*.tw.

108 spirit*.tw.

109 drunk*.tw.

110 intoxicat*.tw.

111 binge.tw.

112 101 or 102 or 103 or 104 or 105 or 106 or 107 or 108 or 109 or 110 or 111

113 46 or 62 or 90 or 100 or 112

114 Randomized Controlled Trial/

115 clinical trial/ or controlled clinical trial/

116 random allocation/

117 Double-Blind Method/

118 Single-Blind Method/

119 placebos/

120 Research Design/

121 Evaluation Studies/

122 Comparative Study/
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123 exp Longitudinal Studies/

124 Cross-Over Studies/

125 exp Cohort studies/

126 Controlled Before-After Studies/

127 Interrupted Time Series Analysis/

128 comparative study.pt.

129 clinical trial.tw.

130 latin square.tw.

131 (time adj series).tw.

132 (before adj2 after adj3 (stud* or trial* or design*)).tw.

133 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

134 placebo*.tw.

135 random*.tw.

136 (matched adj (communit* or school* or population*)).tw.

137 control*.tw.

138 (comparison group* or control group*).tw.

139 matched pairs.tw.

140 outcome stud*.tw.

141 (quasiexperimental or quasi experimental or pseudo experimental).tw.

142 (nonrandomi?ed or non randomi?ed or psuedo randomi?ed or quasi randomi?ed).tw.

143 prospectiv*.tw.

144 volunteer*.tw.

145 114 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 or 138 or 139 or 140 or 141 or 142 or
143 or 144

146 exp adolescent/ or child/

147 (child or children or adolescen*).tw.

148 146 or 147

149 4 and 32 and 113 and 145 and 148
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150 limit 149 to ed=20160901-20190412

151 limit 149 to ed=20190412-20200113

152 limit 149 to ed=20200113-20201001

153 limit 149 to ed=20201001-20210214

154 limit 149 to ed=20210214-20210430

155 limit 149 to ed=20210501-20210731

  (Continued)

 
Embase search strategy (Ovid)

 

# 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 dissemin*.tw.

7 adopt*.tw.

8 practice.tw.

9 organi?ational change*.tw.

10 diffus*.tw.

11 system* change*.tw.

12 quality improvement*.tw.

13 transform*.tw.

14 translat*.tw.

15 transfer*.tw.

16 uptake*.tw.

17 sustainab*.tw.

18 institutionali*.tw.
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19 routin*.tw.

20 maintenance.tw.

21 capacity.tw.

22 incorporat*.tw.

23 adher*.tw.

24 ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or re-
minder* or incentive* or penalt* or communicat* or social market* or professional development
or network* or leadership or opinion leader* or consensus process* or change manage* or train* or
audit*)).tw.

25 integrat*.tw.

26 scal* up.tw.

27 health care quality/

28 quality control/

29 program evaluation/

30 total quality management/

31 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 or 27 or 28 or 29 or 30

32 exp Obesity/

33 Weight Gain/

34 Weight Loss.tw. or exp weight reduction/

35 obes*.tw.

36 (weight gain or weight loss).tw.

37 (overweight or over weight or overeat* or over eat*).tw.

38 weight change*.tw.

39 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

40 exp Primary Prevention/

41 (primary prevention or secondary prevention).tw.

42 (preventive measure* or preventative measure*).tw.

43 (preventive care or preventative care).tw.

44 (obes* adj2 (prevent* or treat*)).tw.
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45 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44

46 exp Exercise/

47 physical activity.tw. or exp physical activity/

48 physical inactivity.tw.

49 exp Motor Activity/

50 (physical education or physical training or physical exercis*).tw.

51 physical education/

52 physical fitness.tw. or fitness/

53 sedentary.tw.

54 lifestyle/

55 Leisure Activit*.tw. or leisure/

56 exp Sports/

57 Dancing/

58 (dance* or dancing).tw.

59 aerobic*.tw.

60 sport*.tw.

61 ((lifestyle* or life style*) adj5 (program* or activ* or change*)).tw.

62 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61

63 exp Diet/

64 nutrition*.tw. or nutrition/

65 (health* adj2 eat*).tw.

66 nutritional science/

67 fruit*.mp. or fruit/ or "fruit and vegetable juice"/

68 vegetable*.tw. or vegetable/

69 canteen*.tw.

70 Food Services.tw. or catering service/

71 menu*.tw.

72 (calorie or calories or kilojoule*).tw.
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73 Energy Intake.tw. or caloric intake/

74 energy density.tw.

75 Eating/

76 Feeding Behavior/ or ((feeding or eating) adj behavio?r*).tw.

77 dietary intake.tw. or dietary intake/

78 Food Habits/

79 Food/

80 Carbonated Beverages/ or soR drink*.tw.

81 soda.tw.

82 sweetened drink*.tw.

83 Dietary Fats, Unsaturated/ or Dietary Fats/

84 confectionar*.tw.

85 (school adj (lunch* or meal*)).tw.

86 ((feeding or food or nutrition*) adj program*).tw.

87 cafeteria*.tw.

88 Nutritional Status/

89 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 or 86 or 87 or 88

90 exp Smoking/

91 exp "Tobacco Use Cessation"/

92 smok*.tw.

93 Nicotine/

94 Tobacco/ or "Tobacco Use"/

95 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

96 "Tobacco Use Disorder"/

97 ex-smoker*.tw.

98 anti-smok*.tw.

99 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98
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100 alcohol drinking/ or binge drinking/

101 alcohol*.tw.

102 Alcoholic Intoxication/ or Alcoholism/

103 drink*.tw.

104 liquor*.tw.

105 beer*.tw.

106 wine*.tw.

107 spirit*.tw.

108 drunk*.tw.

109 intoxicat*.tw.

110 binge.tw.

111 100 or 101 or 102 or 103 or 104 or 105 or 106 or 107 or 108 or 109 or 110

112 45 or 62 or 89 or 99 or 111

113 Randomized Controlled Trial/

114 clinical trial/ or controlled clinical trial/

115 random allocation/

116 Double-Blind Method/

117 Single-Blind Method/

118 placebos/

119 Research Design/

120 Intervention Studies/

121 Evaluation Studies/

122 Comparative Study/

123 exp Longitudinal Studies/

124 Cross-Over Studies/

125 clinical trial.tw.

126 latin square.tw.

127 (time adj series).tw.
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128 (before adj2 after adj3 (stud* or trial* or design*)).tw.

129 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

130 placebo*.tw.

131 random*.tw.

132 (matched adj (communit* or school* or population*)).tw.

133 control*.tw.

134 (qua?iexperimental or qua?i 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 cohort analysis/ or cohort studies/

139 113 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 or 138

140 school child/

141 adolescent/

142 (child or children or adolescen* or teen*).tw.

143 140 or 141 or 142

144 4 and 31 and 112 and 139 and 143

145 limit 144 to dd=20160901-20190412

146 limit 144 to dd=20190412-20200113

147 limit 144 to dd=20200113-20201001

148 limit 144 to dd=20201001-20210214

149 limit 144 to dd=20210214-20210430

150 limit 144 to dd=20210430-20210731

  (Continued)

 
PsycINFO search strategy (Ovid)

 

# Searches

1 schools/
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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 diffus*.tw.

11 system* change*.tw.

12 quality improvement*.tw.

13 transform*.tw.

14 translat*.tw.

15 transfer*.tw.

16 uptake*.tw.

17 sustainab*.tw.

18 institutionali*.tw.

19 routin*.tw.

20 maintenance.tw.

21 capacity.tw.

22 incorporat*.tw.

23 adher*.tw.

24 ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or re-
minder* or incentive* or penalt* or communicat* or social market* or professional development
or network* or leadership or opinion leader* or consensus process* or change manage* or train* or
audit*)).tw.

25 integrat*.tw.

26 scal* up.tw.

27 Quality Control/

28 quality of services/
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29 program evaluation/

30 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 or 27 or 28 or 29

31 exp Obesity/

32 Weight Gain/

33 exp Weight Loss/

34 obes*.tw.

35 (weight gain or weight loss).tw.

36 (overweight or over weight or overeat* or over eat*).tw.

37 weight change*.tw.

38 ((bmi or body mass index) adj2 (gain or loss or change)).tw.

39 (primary prevention or secondary prevention).tw.

40 (preventive measure* or preventative measure*).tw.

41 (preventive care or preventative care).tw.

42 (obes* adj2 (prevent* or treat*)).tw.

43 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42

44 exp Exercise/

45 physical activity.tw.

46 physical inactivity.tw.

47 (physical education or physical training or physical exercis*).tw.

48 Physical Fitness/

49 sedentary.tw.

50 exp Sports/

51 Dance/

52 (dance* or dancing).tw.

53 aerobic*.tw.

54 sport*.tw.

55 ((lifestyle* or life style*) adj5 (program* or activ* or change*)).tw.

56 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55
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57 nutrition*.tw.

58 (health* adj2 eat*).tw.

59 fruit*.tw.

60 vegetable*.tw.

61 canteen*.tw.

62 food service*.tw.

63 (diet* or food habits or fat or menu*).tw.

64 (calorie or calories or kilojoule*).tw.

65 Food Intake/

66 energy density.tw.

67 Eating/

68 Feeding Behavior/ or ((feeding or eating) adj behavio?r*).tw.

69 dietary intake.tw.

70 Food/

71 Carbonated Beverages/ or soR drink*.tw.

72 soda.tw.

73 sweetened drink*.tw.

74 confectionar*.tw.

75 (school adj (lunch* or meal*)).tw.

76 ((feeding or food or nutrition*) adj program*).tw.

77 cafeteria*.tw.

78 57 or 58 or 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

79 smok*.tw.

80 Nicotine/

81 Tobacco smoking/

82 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) adj5 (smok* or tobac-
co or nicotine)).tw.

83 "Tobacco Use Disorder"/
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84 ex-smoker*.tw.

85 anti-smok*.tw.

86 79 or 80 or 81 or 82 or 83 or 84 or 85

87 alcohol drinking/ or binge drinking/

88 alcohol*.tw.

89 Alcoholic Intoxication/ or Alcoholism/

90 drink*.tw.

91 liquor*.tw.

92 beer*.tw.

93 wine*.tw.

94 spirit*.tw.

95 drunk*.tw.

96 intoxicat*.tw.

97 binge.tw.

98 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97

99 43 or 56 or 78 or 86 or 98

100 clinical trial/ or controlled clinical trial/

101 placebo/

102 Research Design/

103 Intervention/

104 exp Longitudinal Studies/

105 ((Cross-Over or evaluation or comparative) adj Stud*).tw.

106 clinical trial.tw.

107 latin square.tw.

108 (time adj series).tw.

109 (before adj2 after adj3 (stud* or trial* or design*)).tw.

110 ((singl* or doubl* or trebl* or tripl*) adj5 (blind* or mark)).tw.

111 placebo*.tw.
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112 random*.tw.

113 (matched adj (communit* or school* or population*)).tw.

114 control*.tw.

115 comparison group*.tw.

116 matched pairs.tw.

117 outcome stud*.tw.

118 (qua?iexperimental or qua?i experimental or pseudo experimental).tw.

119 (nonrandomi?ed or non randomi?ed or psuedo randomi?ed or quasi randomi?ed).tw.

120 prospectiv*.tw.

121 volunteer*.tw.

122 100 or 101 or 102 or 103 or 104 or 105 or 106 or 107 or 108 or 109 or 110 or 111 or 112 or 113 or 114
or 115 or 116 or 117 or 118 or 119 or 120 or 121

123 (child or children or adolescen* or teen*).tw.

124 4 and 30 and 99 and 122 and 123

125 limit 124 to up=20160901-20190412

126 limit 124 to up=20190412-20200113

127 limit 124 to up=20200113-20201001

128 limit 124 to up=20201001-20210214

129 limit 124 to up=20210214-20210430

130 limit 124 to up=20210430-20210731

  (Continued)

 
CINAHL Search Strategy (EBSCO)

 

# Query

S1 (MH "Schools") OR (MH "Schools, Elementary") OR (MH "Schools, Middle") OR (MH "Schools, Se-
condary")

S2 ((primary or elementary or middle or junior or high or secondary) n1 (school* or student*))

S3 kinder*

S4 S1 OR S2 OR S3
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S5 implement*

S6 dissemin*

S7 adopt*

S8 ((polic* or practice* or program* or innovation*) n5 (performance or feedback or prompt* or re-
minder* or incentive* or penalt* or communicat* or "social market*" or "professional develop-
ment" or network* or leadership or "opinion leader*" or "consensus process*" or "change man-
age*" or train* or audit*))

S9 "organi?ational change*"

S10 diffus*

S11 "system* change*"

S12 "quality improvement*"

S13 transform*

S14 translat*

S15 transfer*

S16 uptake*

S17 sustainab*

S18 institutionali*

S19 routin*

S20 maintenance

S21 capacity

S22 incorporat*

S23 adher*

S24 practice

S25 integrat*

S26 "scal* up"

S27 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

S28 (MH "Obesity+")

S29 (MH "Weight Gain")

S30 (MH "Weight Loss")
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S31 obes*

S32 ("weight gain" or "weight loss")

S33 (overweight or "over weight" or overeat* or "over eat*")

S34 "weight change*"

S35 ((bmi or body mass index) n2 (gain or loss or change))

S36 "Primary Prevention"

S37 "secondary prevention"

S38 "preventive measure*"

S39 "preventative measure*"

S40 "preventive care" or "preventative care"

S41 (obes* n2 (prevent* or treat*))

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

S43 (MH "Exercise+")

S44 (MH "Physical Activity")

S45 "physical inactivity"

S46 (MH "Motor Activity+")

S47 (MH "Physical Education and Training") OR "physical education" or "physical training" or "physical
exercis*" or "physical activity"

S48 (MH "Physical Fitness")

S49 "sedentary"

S50 (MH "Life Style+") OR (MH "Life Style, Sedentary")

S51 (MH "Leisure Activities+")

S52 (MH "Sports+")

S53 (MH "Dancing+") OR "Dance*"

S54 aerobic*

S55 sport*

S56 ((lifestyle* or life style*) n5 (program* or activ* or change*))

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
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S58 (MH "Diet+")

S59 nutrition*

S60 health* n2 eat*

S61 "Child Nutrition Sciences" OR (MH "Child Nutrition")

S62 (MH "Fruit+")

S63 (MH "Vegetables") OR "vegetable*"

S64 fruit*

S65 canteen*

S66 (MH "Food Services") OR "food service*"

S67 "menu*"

S68 "calorie" or calories or kilojoule*

S69 (MH "Energy Intake")

S70 (MH "Energy Density")

S71 (MH "Eating")

S72 (MH "Eating Behavior") OR ((feeding or eating) n1 behavio#r*)

S73 (MH "Food Intake") OR "dietary intake"

S74 (MH "Food Habits")

S75 (MH "Food")

S76 (MH "Carbonated Beverages") OR "soR drink*"

S77 "soda"

S78 "sweetened drink*"

S79 (MH "Dietary Fats")

S80 "confectionar*"

S81 (MH "Candy")

S82 (school n1 (lunch* or meal*))

S83 ((feeding or food or nutrition*) n1 program*)

S84 "cafeteria*"

S85 (MH "Nutritional Status")
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S86 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

S87 (MH "Smoking+")

S88 (MH "Smoking Cessation Programs") OR (MH "Tobacco Abuse Control (Saba CCC)") OR (MH "Tobac-
co Abuse (Saba CCC)") OR "Tobacco Use Cessation"

S89 smok*

S90 (MH "Nicotine")

S91 (MH "Tobacco")

S92 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) n5 (smok* or tobacco
or nicotine))

S93 (MH "Substance Use Disorders")

S94 "ex-smoker*"

S95 "anti-smok*"

S96 S87 OR S88 OR S89 OR S90 OR S91 OR S92 OR S93 OR S94 OR S95

S97 (MH "Binge Drinking") OR (MH "Drinking Behavior")

S98 alcohol*

S99 (MH "Alcoholism") OR (MH "Alcoholic Intoxication")

S100 drink*

S101 liquor*

S102 beer*

S103 wine*

S104 spirit*

S105 drunk*

S106 intoxicat*

S107 binge

S108 S97 OR S98 OR S99 OR S100 OR S101 OR S102 OR S103 OR S104 OR S105 OR S106 OR S107

S109 S42 OR S57 OR S86 OR S96 OR S108

S110 (MH "Randomized Controlled Trials") OR (MH "Clinical Trials+")

S111 (MH "Random Assignment")
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S112 (MH "Double-Blind Studies")

S113 (MH "Single-Blind Studies")

S114 (MH "Placebos")

S115 (MH "Study Design")

S116 (MH "Experimental Studies") OR "Intervention Studies"

S117 (MH "Evaluation Research") OR "Evaluation Studies"

S118 (MH "Comparative Studies")

S119 (MH "Prospective Studies") OR "Longitudinal Studies"

S120 (MH "Crossover Design") OR "Cross-Over Studies"

S121 "clinical trial*"

S122 "latin square"

S123 (MH "Time Series")

S124 (before n2 after n3 (stud* or trial* or design*))

S125 ((singl* or doubl* or trebl* or tripl*) n5 (blind* or mark))

S126 placebo*

S127 random*

S128 (matched n1 (communit* or school* or population*))

S129 control*

S130 "comparison group*"

S131 "matched pairs"

S132 "outcome stud*"

S133 qua?iexperimental or "qua?i experimental" or "pseudo experimental"

S134 nonrandomi?ed or "non randomi?ed" or "psuedo randomi?ed" or "qua?i randomi?ed"

S135 prospectiv*

S136 volunteer*

S137 S110 OR 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

S138 (MH "Child") OR (MH "Adolescence")
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S139 (child or children or adolescen* or teen*)

S140 S138 OR S139

S141 S4 AND S27 AND S109 AND S137 AND S140

S142 S4 AND S27 AND S109 AND S137 AND S140

S143 S4 AND S27 AND S109 AND S137 AND S140

S144 S4 AND S27 AND S109 AND S137 AND S140

S145 S4 AND S27 AND S109 AND S137 AND S140 (May – July 2021)

  (Continued)

 
COCHRANE search strategy (Wiley)

 

ID Search

#1 MeSH descriptor: [Schools] this term only

#2 ((primary or elementary or middle or junior or high or secondary) near/1 (school* or student*))

#3 kinder*

#4 {OR #1-#3}

#5 implement*

#6 MeSH descriptor: [Health Promotion] this term only and with qualifier(s): [methods - MT]

#7 MeSH descriptor: [Outcome and Process Assessment, Health Care] this term only

#8 MeSH descriptor: [Process Assessment, Health Care] this term only

#9 MeSH descriptor: [Outcome Assessment, Health Care] this term only

#10 MeSH descriptor: [Program Evaluation] this term only

#11 dissemin*:ti,ab

#12 adopt*:ti,ab

#13 practice:ti,ab

#14 (organi?ational NEXT change*):ti,ab

#15 diffus*:ti,ab

#16 (system* near/2 change*):ti,ab

#17 (quality NEXT improvement*):ti,ab
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#18 transform*:ti,ab

#19 translat*:ti,ab

#20 transfer*:ti,ab

#21 uptake*:ti,ab

#22 sustainab*:ti,ab

#23 institutionali*:ti,ab

#24 routin*:ti,ab

#25 maintenance:ti,ab

#26 capacity:ti,ab

#27 incorporat*:ti,ab

#28 adher*:ti,ab

#29 ((polic* or practice* or program* or innovation*) near/5 (performance or feedback or prompt* or
reminder* or incentive* or penalt* or communicat* or (social NEXT market*) or (professional NEXT
development) or network* or leadership or (opinion NEXT leader*) or (consensus NEXT process*) or
(change NEXT manage*) or train* or audit*)):ti,ab

#30 integrat*:ti,ab

#31 (scale-up or scaled-up):ti,ab

#32 {OR #5-#31}

#33 MeSH descriptor: [Obesity] 4 tree(s) exploded

#34 MeSH descriptor: [Weight Gain] this term only

#35 MeSH descriptor: [Weight Loss] explode all trees

#36 obes*:ti,ab

#37 ("weight gain" or "weight loss"):ti,ab

#38 (overweight or "over weight" or overeat* or (over NEXT eat*)):ti,ab

#39 "weight-change*":ti,ab

#40 ((bmi or "body mass index") near/2 (gain or loss or change)):ti,ab

#41 MeSH descriptor: [Primary Prevention] explode all trees

#42 ("primary prevention" or "secondary prevention"):ti,ab

#43 ((preventive NEXT measure*) or (preventative NEXT measure*)):ti,ab

#44 ("preventive care" or "preventative care"):ti,ab
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#45 (obes* near/2 (prevent* or treat*)):ti,ab

#46 {OR #33-#45}

#47 MeSH descriptor: [Exercise] explode all trees

#48 physical-activity:ti,ab

#49 physical-inactivity:ti,ab

#50 MeSH descriptor: [Motor Activity] this term only

#51 ("physical education" or "physical training" or ("physical NEXT exercis*")):ti,ab

#52 MeSH descriptor: [Physical Education and Training] this term only

#53 MeSH descriptor: [Physical Fitness] this term only

#54 sedentary:ti,ab

#55 MeSH descriptor: [Life Style] explode all trees

#56 MeSH descriptor: [Leisure Activities] explode all trees

#57 MeSH descriptor: [Dancing] this term only

#58 dancing:ti,ab

#59 aerobic*:ti,ab

#60 sport*:ti,ab

#61 ((lifestyle* or life-style*) near/5 (program* or activ* or change*))

#62 {OR #47-#61}

#63 MeSH descriptor: [Diet] explode all trees

#64 nutrition*:ti,ab

#65 healthy-eating:ti,ab

#66 MeSH descriptor: [Child Nutrition Sciences] this term only

#67 fruit*:ti,ab

#68 vegetable*:ti,ab

#69 MeSH descriptor: [Fruit and Vegetable Juices] this term only

#70 canteen*:ti,ab

#71 food-service*:ti,ab

#72 menu*:ti,ab

  (Continued)
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#73 calorie*:ti,ab

#74 MeSH descriptor: [Energy Intake] this term only

#75 energy-density:ti,ab

#76 MeSH descriptor: [Eating] this term only

#77 MeSH descriptor: [Feeding Behavior] this term only

#78 ((feeding or eating) near/1 behavio?r*):ti,ab

#79 "dietary intake":ti,ab

#80 MeSH descriptor: [Feeding Behavior] this term only

#81 MeSH descriptor: [Food] this term only

#82 MeSH descriptor: [Carbonated Beverages] this term only

#83 soR-drink*:ti,ab

#84 soda:ti,ab

#85 sweetened-drink*:ti,ab

#86 MeSH descriptor: [Dietary Fats] this term only

#87 MeSH descriptor: [Dietary Fats, Unsaturated] this term only

#88 confectionar*:ti,ab

#89 (school near/1 (lunch* or meal*)):ti,ab

#90 ((feeding or food or nutrition*) near/1 program*):ti,ab

#91 cafeteria*:ti,ab

#92 MeSH descriptor: [Nutritional Status] this term only

#93 {OR #63-#92}

#94 MeSH descriptor: [Smoking] explode all trees

#95 MeSH descriptor: [Tobacco Use Cessation] explode all trees

#96 smok*:ti,ab

#97 MeSH descriptor: [Nicotine] this term only

#98 MeSH descriptor: [Tobacco] this term only

#99 MeSH descriptor: [Tobacco Use] this term only

#100 ((ceas* or cess* or prevent* or stop* or quit* or abstin* or abstain* or reduc*) near/5 (smok* or to-
bacco or nicotine)):ti,ab

  (Continued)
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#101 MeSH descriptor: [Tobacco Use Disorder] this term only

#102 ex-smoker*:ti,ab

#103 anti-smok*:ti,ab

#104 {OR #94-#103}

#105 MeSH descriptor: [Alcohol Drinking] this term only

#106 MeSH descriptor: [Binge Drinking] this term only

#107 alcohol*:ti,ab

#108 MeSH descriptor: [Alcoholic Intoxication] this term only

#109 MeSH descriptor: [Alcoholism] this term only

#110 drink*:ti,ab

#111 liquor*:ti,ab

#112 beer*:ti,ab

#113 wine*:ti,ab

#114 spirit*:ti,ab

#115 drunk*:ti,ab

#116 intoxicat*:ti,ab

#117 binge:ti,ab

#118 {OR #105-#117}

#119 {OR #46, #62, #93, #104, #118}

#120 MeSH descriptor: [Adolescent] explode all trees

#121 MeSH descriptor: [Child] this term only

#122 (child or children or adolescen*):ti,ab

#123 {OR #120-#122}

#124 {AND #4, #32, #119, #123}

  (Continued)

 
ERIC (Proquest)

3 separate searches conducted using the subject, title and abstract fields – duplicates then deleted

AB((School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*) ) AND AB((Implement*
OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system* change*" OR
"quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR maintenance
OR capacity OR incorporate* OR adher* OR program* OR integrat* OR "scal* up") ) AND AB((Obes* OR "Weight Gain" OR "Weight Loss"
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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” or
“physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR sport* OR Dancing OR dance* OR
aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR calorie*
OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary intake" OR food OR "Carbonated
Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR "school meal*"
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(("clinical trial*" OR random* 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 aRer) 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 qu?siexperimental OR "qua?i experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised
OR prospective* OR volunteer*)) AND AB(Child or children or teen* or adolescen*)

SU((School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*) ) AND SU((Implement*
OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system* change*" OR
"quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR maintenance
OR capacity OR incorporate* OR adher* OR program* OR integrat* OR "scal* up") ) AND SU((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” or
“physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR sport* OR Dancing OR dance* OR
aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR calorie*
OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary intake" OR food OR "Carbonated
Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR "school meal*"
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 SU(("clinical trial*" OR random* 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 aRer) 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 qu?siexperimental OR "qua?i experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised
OR prospective* OR volunteer*)) AND SU(Child or children or teen* or adolescen*)

TI((School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*) ) AND TI((Implement*
OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system* change*" OR
"quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR maintenance
OR capacity OR incorporate* OR adher* OR program* OR integrat* 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” or
“physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR sport* OR Dancing OR dance* OR
aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR calorie*
OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary intake" OR food OR "Carbonated
Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR "school meal*"
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 TI(("clinical trial*" OR random* 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 aRer) 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 qu?siexperimental OR "qua?i experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised
OR prospective* OR volunteer*)) AND TI(Child or children or teen* or adolescen*)

Dissertations & Theses (Proquest)

3 separate searches conducted using the subject, title and abstract fields – duplicates then deleted

Ab((School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*)) AND Ab ((Implement*
OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system* change*" OR
"quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR maintenance
OR capacity OR incorporate* OR adher* OR program* OR integrat* OR "scal* up")) AND 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
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care" OR "preventative care" OR Exercise OR "physical activity" OR "physical inactivity" OR "Motor Activity" OR "physical education" OR
"physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR sport* OR Dancing OR dance* OR
aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR calorie*
OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary intake" OR food OR "Carbonated
Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR "school meal*"
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 (("clinical trial*" OR random* 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 aRer) 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 qu?siexperimental OR "qua?i experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised
OR prospective* OR volunteer*)) AND Ab ((Child OR children OR teen* OR adolescen*))

ti((School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*)) AND ti ((Implement*
OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system* change*" OR
"quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR maintenance
OR capacity OR incorporate* OR adher* OR program* OR integrat* 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" OR
"physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR sport* OR Dancing OR dance* OR
aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR calorie*
OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary intake" OR food OR "Carbonated
Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR "school meal*"
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 ti (("clinical trial*" OR random* 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 aRer) 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 qu?siexperimental OR "qua?i experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised
OR prospective* OR volunteer*)) AND ti ((Child OR children OR teen* OR adolescen*))

su((School* OR ((primary OR elementary OR middle OR junior OR high OR secondary) AND student*) OR kinder*)) AND su ((Implement*
OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system* change*" OR
"quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR maintenance
OR capacity OR incorporate* OR adher* OR program* OR integrat* OR "scal* up")) AND su ((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" OR
"physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR sport* OR Dancing OR dance* OR
aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR "food service*" OR menu* OR calorie*
OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary intake" OR food OR "Carbonated
Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR "school lunch*" OR "school meal*"
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 su (("clinical trial*" OR random* 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 aRer) 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 qu?siexperimental OR "qua?i experimental" OR "pseudo experimental" OR nonrandomized OR nonrandomised
OR prospective* OR volunteer*)) AND su ((Child OR children OR teen* OR adolescen*))

Scopus (Scopus)

TITLE-ABS ( school* OR ( ( primary OR elementary OR middle OR junior OR high OR secondary ) AND student* ) OR kinder* ) AND TITLE-
ABS ( implement* OR dissemin* OR adopt* OR practice* OR "organisational change*" OR "organizational change*" OR diGuse* OR "system*
change*" OR "quality improvement*" OR transform* OR translat* OR transfer* OR uptake* OR sustainab* OR institutionali* OR routin* OR
maintenance OR capacity OR incorporate* OR adher* OR program* OR integrat* 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 AND mass AND
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" OR "physical training" OR "Physical Fitness" OR sedentary OR "Life Style" OR lifestyle OR "Leisure Activit*" OR
sport* OR dancing OR dance* OR aerobic* OR diet OR nutrition* OR "Child Nutrition Sciences" OR fruit* OR vegetable* OR canteen* OR
"food service*" OR menu* OR calorie* OR kilojoule* OR "Energy Intake" OR "energy density" OR eating OR "Feeding Behavio*" OR "dietary
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intake" OR food OR "Carbonated Beverage*" OR "soR drink*" OR soda OR "sweetened drink*" OR "Dietary Fats" OR confectionar* OR
"school lunch*" OR "school meal*" 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 TITLE-ABS ( ( "clinical trial*" OR
random* 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 aRer ) 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 qu?siexperimental OR "qua?i experimental" OR
"pseudo experimental" OR nonrandomized OR nonrandomised OR prospective* OR volunteer* ) ) AND TITLE-ABS ( child OR children OR
teen* OR adolescen* ) AND AND ( LOAD-DATE > 20210430 AND LOAD-DATE < 20210801 ) AND ( LIMIT-TO ( EXACTKEYWORD , "Human" ) ) AND
( LIMIT-TO ( PUBYEAR, 2021 ) )

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 described 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;

• minimisationa.

aMinimisation 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 described a non-random component in the sequence generation process. Usual-
ly, 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 categorisation 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 1 of the
following, or an equivalent method, was used to conceal allocation:

• central allocation (including telephone, web-based and pharmacy-controlled randomisation);

• sequentially numbered drug containers of identical appearance;
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• 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 non-opaque or not sequentially numbered);

• alternation or rotation;

• 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 was not described or not described in sufficient detail to allow a def-
inite judgement, e.g. if the use of assignment envelopes was described, but it remained 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 1 of the following:

• no blinding or incomplete blinding, but the review authors judged that the outcome was unlikely
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 1 of the following:

• no blinding or incomplete blinding, and the outcome was likely to be influenced by lack of blind-
ing;

• 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 1 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 1 of the following:

• no blinding of outcome assessment, but the review authors judged that the outcome measure-
ment was unlikely 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 1 of the following:

• no blinding of outcome assessment, and the outcome measurement was 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 was likely to be influenced by lack of blinding.
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Criteria for the judgement of
'Unclear risk' of bias.

Any 1 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 1 of the following:

• no missing outcome data;

• 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 standardised difference
in means) among missing outcomes not enough to have a clinically relevant impact on observed
effect size;

• missing data have been imputed using appropriate methods.

Criteria for the judgement of
'High risk' of bias.

Any 1 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 standardised difference
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 randomisation;

• potentially inappropriate application of simple imputation.

Criteria for the judgement of
'Unclear risk' of bias.

Any 1 of the following:

• insufficient reporting of attrition/exclusions to permit judgement of 'Low risk' or 'High risk' (e.g.
number randomised 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 was available and all of the study's prespecified (primary and secondary) out-
comes that were of interest in the review were reported in the prespecified way;

• the study protocol was not available but it was clear that the published reports included all ex-
pected outcomes, including those that were prespecified (convincing text of this nature may be
uncommon).

Criteria for the judgement of
'High risk' of bias.

Any 1 of the following:

• not all the study's prespecified primary outcomes were reported;

• ≥ 1 primary outcomes was reported using measurements, analysis methods or subsets of the data
(e.g. subscales) that were not prespecified;
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• ≥ 1 reported primary outcomes were not prespecified (unless clear justification for their reporting
was provided, such as an unexpected adverse effect);

• ≥ 1 outcome of interest in the review was reported incompletely so that they could not be entered
in a meta-analysis;

• the study report failed 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 most studies
will fall into this category.

OTHER BIAS

Bias due to problems not covered elsewhere in the table

Criteria for a judgement of
'Low risk' of bias.

The study appeared free of other sources of bias.

Criteria for the judgement of
'High risk' of bias.

There is ≥ 1 important risk of bias. For example, the study:

• had a potential source of bias related to the specific study design used; or

• was 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 was either:

• insufficient information to assess whether an important risk of bias existed; or

• insufficient rationale or evidence that an identified problem would introduce bias.

  (Continued)
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17 February 2023 Amended Label on Figure 4 'favours intervention' and 'favours control'
were switched to show the correct direction of effect

 

H I S T O R Y

Protocol first published: Issue 5, 2015
Review first published: Issue 11, 2017

 

Date Event Description

1 July 2022 New citation required and conclusions
have changed

Search updated April 2021. Findings are now synthesised in
meta-analyses. We found 11 new trials to add to those identi-
fied in our previous search, bringing the total number of includ-
ed studies to 38. We found, compared with a control, implemen-
tation strategies may result in large improvements in the imple-
mentation of interventions in schools, and slight improvements
in student healthy eating, physical activity, obesity and tobacco
use. Few trials assessed any economic benefits of the use of in-
tervention implementation support strategies or any potential
adverse effects for schools, staG or students.
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8 December 2017 Amended Republished after removal of parentheses in Plain Language
Summary title.
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