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A B S T R A C T

Background

Despite the existence of effective interventions and best-practice guideline recommendations for childcare services to implement policies,

practices and programmes to promote child healthy eating, physical activity and prevent unhealthy weight gain, many services fail to

do so.

Objectives

The primary aim of the review was to examine the effectiveness of strategies aimed at improving the implementation of policies,

practices or programmes by childcare services that promote child healthy eating, physical activity and/or obesity prevention.

The secondary aims of the review were to:

1. describe the impact of such strategies on childcare service staff knowledge, skills or attitudes;

2. describe the cost or cost-effectiveness of such strategies;

3. describe any adverse effects of such strategies on childcare services, service staff or children;

4. examine the effect of such strategies on child diet, physical activity or weight status.
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Search methods

We searched the following electronic databases on 3 August 2015: the Cochrane Central Register of Controlled trials (CENTRAL),

MEDLINE, MEDLINE In Process, EMBASE, PsycINFO, ERIC, CINAHL and SCOPUS. We also searched reference lists of included

trials, handsearched two international implementation science journals and searched the World Health Organization International

Clinical Trials Registry Platform (www.who.int/ictrp/) and ClinicalTrials.gov (www.clinicaltrials.gov).

Selection criteria

We included any study (randomised or non-randomised) with a parallel control group that compared any strategy to improve the

implementation of a healthy eating, physical activity or obesity prevention policy, practice or programme by staff of centre-based

childcare services to no intervention, ’usual’ practice or an alternative strategy.

Data collection and analysis

The review authors independently screened abstracts and titles, extracted trial data and assessed risk of bias in pairs; we resolved

discrepancies via consensus. Heterogeneity across studies precluded pooling of data and undertaking quantitative assessment via meta-

analysis. However, we narratively synthesised the trial findings by describing the effect size of the primary outcome measure for policy

or practice implementation (or the median of such measures where a single primary outcome was not stated).

Main results

We identified 10 trials as eligible and included them in the review. The trials sought to improve the implementation of policies and

practices targeting healthy eating (two trials), physical activity (two trials) or both healthy eating and physical activity (six trials).

Collectively the implementation strategies tested in the 10 trials included educational materials, educational meetings, audit and

feedback, opinion leaders, small incentives or grants, educational outreach visits or academic detailing. A total of 1053 childcare services

participated across all trials. Of the 10 trials, eight examined implementation strategies versus a usual practice control and two compared

alternative implementation strategies. There was considerable study heterogeneity. We judged all studies as having high risk of bias for

at least one domain.

It is uncertain whether the strategies tested improved the implementation of policies, practices or programmes that promote child

healthy eating, physical activity and/or obesity prevention. No intervention improved the implementation of all policies and practices

targeted by the implementation strategies relative to a comparison group. Of the eight trials that compared an implementation strategy

to usual practice or a no intervention control, however, seven reported improvements in the implementation of at least one of the

targeted policies or practices relative to control. For these trials the effect on the primary implementation outcome was as follows:

among the three trials that reported score-based measures of implementation the scores ranged from 1 to 5.1; across four trials reporting

the proportion of staff or services implementing a specific policy or practice this ranged from 0% to 9.5%; and in three trials reporting

the time (per day or week) staff or services spent implementing a policy or practice this ranged from 4.3 minutes to 7.7 minutes. The

review findings also indicate that is it uncertain whether such interventions improve childcare service staff knowledge or attitudes (two

trials), child physical activity (two trials), child weight status (two trials) or child diet (one trial). None of the included trials reported

on the cost or cost-effectiveness of the intervention. One trial assessed the adverse effects of a physical activity intervention and found

no difference in rates of child injury between groups. For all review outcomes, we rated the quality of the evidence as very low. The

primary limitation of the review was the lack of conventional terminology in implementation science, which may have resulted in

potentially relevant studies failing to be identified based on the search terms used in this review.

Authors’ conclusions

Current research provides weak and inconsistent evidence of the effectiveness of such strategies in improving the implementation of

policies and practices, childcare service staff knowledge or attitudes, or child diet, physical activity or weight status. Further research in

the field is required.

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

Improving the implementation of healthy eating, physical activity and/or obesity prevention policies, practices or programmes

in childcare services

The review question
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This review aimed to look at the effects of strategies to improve the implementation (or correct undertaking) of policies, practices or

programmes by childcare services that promote children’s healthy eating, physical activity and/or obesity prevention. We also looked at

whether these strategies improved childcare service staff knowledge, skills or attitudes. We also wanted to determine the cost or cost-

effectiveness of providing implementation support, whether support strategies were associated with any adverse effects and whether

there was an impact on child nutrition, physical activity or weight status.

Background

A number of childcare service-based interventions have been found to be effective in improving child diet, increasing child physical

activity and preventing excessive weight gain. Despite the existence of such evidence and best-practice guideline recommendations for

childcare services to implement these policies and practices, many childcare services fail to do so. Without proper implementation,

children will not benefit from these child health-directed policies and practices.

Study characteristics

The review identified 10 trials, eight of which examined implementation strategies versus usual practice, and two that compared different

types of implementation strategies. The trials sought to improve the implementation of policies and practices targeting healthy eating

(two trials), physical activity (two trials) or both healthy eating and physical activity (six trials). Collectively the implementation strategies

tested in the 10 trials included educational materials, educational meetings, audit and feedback, opinion leaders, small incentives or

grants, educational outreach visits or academic detailing. The strategies tested were only a small number of those that could be applied

to improve implementation in this setting.

Search date

The evidence is current to August 2015.

Key results

None of the strategies identified in the review improved implementation of all the targeted policies or practices. However, most strategies

reported improvement for at least one policy or practice. The findings provide weak and inconsistent evidence of the effects of these

strategies on improving the implementation of policies, practices and programmes, childcare service staff knowledge or attitudes, or

child diet, physical activity or weight status. The lack of consistent terminology in this area of research may have meant some relevant

studies were not picked up in our search. Nonetheless, the few identified trials suggest that research to implement such policies and

practices in childcare services is only in the early stages of development.

Quality of the evidence

We rated the evidence for all outcomes as very low quality and thus we cannot be overly confident in the findings.
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S U M M A R Y O F F I N D I N G S F O R T H E M A I N C O M P A R I S O N [Explanation]

Strategies to improve the implementation of healthy eating, physical activity and obesity prevention policies, practices or

programmes within childcare services

Patient or population: children up to the age of 6 years

Settings: centre-based childcare services that cater for children prior to compulsory schooling

Intervention: any strategy (including educat ional materials, educat ional meetings, audit and feedback, opinion leaders,

small incent ives or grants, educat ional outreach visits or academic detailing) with the primary intent of improving the

implementat ion (by usual service staf f ) of policies, pract ices or programmes in centre-based childcare services to promote

healthy eat ing, physical act ivity or prevent unhealthy weight gain

Comparison: no intervent ion (8 studies) or alternate intervent ion (2 studies)

Outcomes Impact No of participants

(studies)

Quality of the evidence

(GRADE)

Implementat ion of policies,

pract ices or programmes that

promote child healthy eat ing,

physical act ivity and/ or obe-

sity prevent ion

We are uncertain whether

strategies improve the imple-

mentat ion of policies, prac-

t ices or programmes that pro-

mote child healthy eat ing,

physical act ivity and/ or obe-

sity prevent ion

1053 part icipants (childcare

services), 10 studies

⊕©©©

very lowa

Childcare service staf f knowl-

edge, skills or att itudes re-

lated to the implementat ion

of policies, pract ices or pro-

grammes that promote child

healthy eat ing, physical act iv-

ity

We are uncertain whether

strategies to improve the

implementat ion of policies,

pract ices or programmes that

promote child healthy eat ing,

physical act ivity and/ or obe-

sity prevent ion improve child-

care service staf f knowledge,

skills or att itudes

457 part icipants (childcare

service staf f ), 2 studies

⊕©©©

very lowa

Cost or cost-ef fect iveness of

strategies to improve the

implementat ion of policies,

pract ices or programmes in

childcare services

No studies were found that

looked at the cost or cost-

ef fect iveness of strategies to

improve the implementat ion

of policies, pract ices or pro-

grammes in childcare ser-

vices

Nil N/ A

Adverse consequences of

strategies to improve the

implementat ion of policies,

pract ices or programmes in

childcare services

We are uncertain whether

strategies to improve the

implementat ion of policies,

pract ices or programmes that

promote child healthy eat ing,

physical act ivity and/ or obe-

sity prevent ion impact on ad-

verse consequences

20 part icipants (childcare ser-

vices), 1 study

⊕©©©

very lowb
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Measures of child diet, physi-

cal act ivity or weight status

We are uncertain whether

strategies to improve the

implementat ion of policies,

pract ices or programmes that

promote child healthy eat-

ing, physical act ivity and/ or

obesity prevent ion improve

child diet, physical act ivity or

weight status

2829 part icipants (children), 3

studies

⊕©©©

very lowa

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our conf idence in the est imate of ef fect.

M oderate quality: Further research is likely to have an important impact on our conf idence in the est imate of ef fect and

may change the est imate.

Low quality: Further research is very likely to have an important impact on our conf idence in the est imate of ef fect and is

likely to change the est imate.

Very low quality: We are very uncertain about the est imate.

aTriple downgraded due to lim itat ions in the design, imprecision of evidence and unexplained heterogeneity.
bTriple downgraded due to indirectness, inconsistency and imprecision of evidence.

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

B A C K G R O U N D

Description of the condition

Internationally, the prevalence of being overweight and obesity

has increased across every region of the world in recent decades

(Finucane 2011). Currently over 1.5 billion adults and 170 million

children are overweight or obese (Finucane 2011; Lobstein 2004).

While obesity rates in high-income countries remain higher, preva-

lence rates in low- and middle-income countries are accelerating

(Swinburn 2011). In Africa, for example, the prevalence of being

overweight among children under five years is expected to increase

from 4% in 1990 to 11% by 2025 (Black 2013). Excessive weight

gain increases the risk of a variety of chronic health conditions.

Between the years 2010 and 2030, up to 8.5 million cases of dia-

betes, 7.3 million cases of heart disease and stroke, and 669,000

cases of cancer attributable to obesity have been projected in the

USA and UK alone (Wang 2011). In Australia, between the years

2011 and 2050, 1.75 million lives and over 10 million premature

years of life will be lost due to excessive weight gain (Gray 2009).

Description of the intervention

Physical inactivity and poor diet are key drivers of excessive weight

gain. As excessive weight gain in childhood tracks into adulthood,

interventions targeting children’s diet and physical activity have

been recommended to mitigate the adverse health effects of obe-

sity on the population (World Health Organization 2012). A re-

cently published World Health Organization report into popula-

tion-based approaches to childhood obesity prevention identified

centre-based childcare services (including preschools, long daycare

services and kindergartens that provide educational and develop-

mental activities for children prior to formal compulsory school-

ing) as an important setting for public health action to reduce the

risk of unhealthy weight gain in childhood. Such settings provide

an opportunity to access large numbers of children for prolonged

periods of time (World Health Organization 2012). Further, ran-

domised and quasi-experimental trials have identified a number

of interventions, delivered in childcare services, which have in-

creased child physical activity and fundamental movement skill

proficiency, improved child diet quality and prevented excessive

weight gain (Adams 2009; De Silva-Sanigorski 2010; Hardy 2010;

Trost 2008). As such, regulations and best practice guidelines

for the childcare sector recommend implementation of a num-

ber of healthy eating and physical activity policies and practices,

such as restricting sedentary screen time opportunities; ensuring

meals provided by childcare services or foods packed by parents
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for consumption in care are consistent with dietary guidelines;

and the provision of programmes to promote physical activity

and fundamental movement skill development (Commonwealth

of Australia; McWilliams 2009; Tremblay 2012).

Despite the existence of evidenced-based best-practice guidelines

for childcare services, implementation of obesity prevention poli-

cies and practices that are consistent with such guidelines is poor

(McWilliams 2009; Story 2006). In the USA, research suggests

that 75% of meat consumed in childcare is fried or high in fat,

and that children consume less than 13% of dietary guideline rec-

ommendations for whole grains and 7% for dark vegetables (Ball

2008). Childcare service adherence to dietary guidelines in other

countries has also been reported to be poor (Yoong 2014). Simi-

larly, adherence to best-practice recommendations for physical ac-

tivity is also suboptimal. For example, only 14% of USA child-

care services provided 120 minutes of active play per day, 57% to

60% did not have a written physical activity policy (McWilliams

2009; Sisson 2012), and in 18% of childcare services, children

were seated for more than 30 minutes at a time (McWilliams

2009). In Australia, it has been reported that just 48% to 50%

of centre-based childcare services had a written physical activity

policy, 46% to 60% had programmed time each day for funda-

mental movement skill development (Wolfenden 2010), and 60%

of child lunch boxes contained more than one serving of high-fat,

salt or sugar foods or drinks (Kelly 2010).

Without adequate implementation across the population of child-

care services, the potential public health benefits of initiatives to

improve child diet or physical activity, or prevent obesity, will not

be fully realised. ’Implementation’ is described as the use of strate-

gies to adopt and integrate evidence-based health interventions

and to change practice patterns within specific settings (Glasgow

2012). Implementation research, specifically, is the study of strate-

gies designed to integrate health policies, practices or programmes

within specific settings (for example, primary care, community

centres or childcare services) (Schillinger 2010). The National In-

stitutes of Health recognises implementation research as a funda-

mental component of the third stage of the research translation

process (’T3’) and that it is a necessary pre-requisite for research

to yield public health improvements (Glasgow 2012). While staff

of centre-based childcare services are responsible for providing ed-

ucational experiences and an environment supportive of healthy

growth and development, including initiatives designed to reduce

the risk of excessive weight gain, it may be the childcare services

themselves, government or other agencies (such as for licensing

and accreditation requirements) that undertake strategies aimed

at enhancing the implementation of such initiatives.

There are a range of potential strategies that can improve the

likelihood of implementation of healthy eating, physical activ-

ity and obesity prevention policies and practices in childcare ser-

vices. The Cochrane Effective Practice and Organisation of Care

(EPOC) taxonomy is a framework for characterising educational,

behavioural, financial, regulatory and organisational interventions

(EPOC 2015); it includes three categories with 22 subcategories

within the topic of ’implementation strategies’. Examples of such

subcategories include continuous quality improvement, educa-

tional materials, performance monitoring, local consensus pro-

cesses and educational outreach visits (EPOC 2015).

How the intervention might work

The determinants of policy and practice implementation are com-

plex and the mechanisms by which support strategies facilitate

implementation are not well understood. Implementation frame-

works have identified a large number of factors operating at multi-

ple macro and micro levels that can influence the success of imple-

mentation (Damschroder 2009). However, few studies have been

conducted in the childcare setting to identify key determinants of

implementation in this setting. A study by Wolfenden and col-

leagues of over 200 childcare services in Australia examined associ-

ations between the existence of healthy eating and physical activity

policies and practices and 13 factors suggested by Damschroder’s

Consolidated Framework for Implementation Research to impede

or promote implementation (Wolfenden 2015a). The study re-

ported that implementation policy and practice implementation

was more likely when service managers, management commit-

tee and parents were supportive, and where external resources to

support implementation were accessible. Applied implementation

frameworks, such as the Theoretical Domains Framework (Michie

2008), suggest that strategies to facilitate implementation may be

most likely to be effective with a thorough understanding of im-

plementation context and barriers, and when theoretical frame-

works are applied to select implementation support strategies to

address key determinants of implementation. For example, knowl-

edge barriers to implementation may be best overcome with edu-

cation meetings or materials, while activity reminders, such as de-

cision support systems, may be particularly important in instances

where staff forgetfulness is identified as a local implementation

barrier.

Why it is important to do this review

A number of large systematic reviews have been undertaken to

assess the effectiveness of such implementation strategies in im-

proving the professional practice of clinicians. For example Ivers

and colleagues reviewed the effectiveness of audit and feedback

on the behaviour of health professionals and the health of their

patients and found it generally resulted in small but important

improvements in professional practice (Ivers 2012). Giguère and

colleagues reviewed the effectiveness of printed education materi-

als on the practice of healthcare professionals and patient health

outcomes and found a small beneficial effect on professional prac-

tice outcomes (Giguère 2012). Additional systematic reviews have

assessed the effectiveness of additional implementation strategies
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including reminders (Arditi 2012), education meetings and work-

shops (Forsetlund 2009; O’Brien 2007), and incentives (Scott

2011). Despite the existence of such reviews, implementation re-

search in non-clinical community settings remains limited (Buller

2010). While several implementation strategies have been used to

improve the implementation of healthy eating, physical activity

and obesity prevention policies and practices in childcare services

(Finch 2012; Ward 2008), a systematic synthesis of the effects re-

ported in such trials has not been undertaken in this setting.

To our knowledge, just one systematic review of implementation

interventions in non-clinical settings (for example, schools) has

been published to date (Rabin 2010). The review, which was an

update of an earlier Agency for Healthcare Research and Quality

report (Agency for Healthcare Research and Quality 2003), in-

vestigated the effectiveness of strategies in any community setting

to implement policies or practices to reduce behavioural risks for

cancer, including healthy eating, physical activity, smoking and

sun protection. The review included studies published between

1980 and 2008 and did not identify any implementation trials

targeting healthy eating or physical activity in childcare services.

An up-to-date, comprehensive review of such literature is there-

fore warranted.

O B J E C T I V E S

The primary aim of the review was to examine the effectiveness

of strategies aimed at improving the implementation of policies,

practices or programmes by childcare services that promote child

healthy eating, physical activity and/or obesity prevention.

The secondary aims of the review were to:

1. describe the impact of such strategies on childcare service

staff knowledge, skills or attitudes;

2. describe the cost or cost-effectiveness of such strategies;

3. describe any adverse effects of such strategies on childcare

services, service staff or children;

4. examine the effect of such strategies on child diet, physical

activity or weight status.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Any study (randomised, including cluster-randomised, or non-

randomised trials) with a parallel control group that compared:

1. a strategy to improve the implementation of any healthy

eating, physical activity or obesity prevention policy, practice or

programme in centre-based childcare services compared with no

intervention or ’usual’ practice;

2. two or more alternative strategies to improve the

implementation of any healthy eating, physical activity or

obesity prevention policy, practice or programme in centre-based

childcare services.

We excluded studies that did not include implementation of policy,

practices or programmes as a specific aim (primary or secondary),

as well as studies that did not report baseline measures of the

primary outcome. There was no restriction on the length of the

study follow-up period, language of publication or country of

origin.

Types of participants

Centre-based childcare services such as preschools, nurseries, long

daycare services and kindergartens that cater for children prior to

compulsory schooling (typically up to the age of five to six years).

We excluded studies of childcare services provided in the home.

Types of interventions

Any strategy with the primary intent of improving the imple-

mentation of policies, practices or programmes in centre-based

childcare services to promote healthy eating, physical activity or

prevent unhealthy weight gain was eligible. To be eligible strate-

gies must have sought to improve the implementation of policies,

practices or programmes by usual childcare service staff. Strategies

could have included quality improvement initiatives, education

and training, performance feedback, prompts and reminders, im-

plementation resources, financial incentives, penalties, communi-

cation and social marketing strategies, professional networking,

the use of opinion leaders or implementation consensus processes.

Interventions may have been singular or multi-component.

Types of outcome measures

Primary outcomes

We included any measure of either the completeness or the qual-

ity of the implementation of childcare service policies, practices

or programmes (for example, the percentage of childcare services

implementing a food service consistent with dietary guidelines or

the mean number of physical activity practices implemented). To

assess the review outcomes, data may have been collected from

a variety of sources including teachers, managers, cooks or other

staff of centre-based childcare services; or administrators, officials
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or other health, education, government or non-government per-

sonnel responsible for encouraging or enforcing the implemen-

tation of health-promoting initiatives in childcare services. Such

data may have been obtained from audits of service records, ques-

tionnaires or surveys of staff, service managers, other personnel

or parents; direct observation or recordings; examination of rou-

tine information collected from government departments (such as

compliance with food standards or breaches of childcare service

regulations) or other sources. Additionally, children, parents or

childcare service staff may have provided information regarding

child diet, physical activity or child weight status.

Secondary outcomes

1. Any measure of childcare service staff knowledge, skills or

attitudes related to the implementation of policies, practices or

programmes that promote child healthy eating, physical activity

and/or obesity prevention.

2. Estimates of absolute costs or any assessment of the cost-

effectiveness of strategies to improve the implementation of

policies, practices or programmes in childcare services.

3. Any reported adverse consequences of a strategy to improve

the implementation of policies, practices or programmes in

childcare services. This could include impacts on child health

(for example, an increase in child injury following the

implementation of physical activity-promoting practices) or

development, service operation or staff attitudes (for example,

impacts on staff motivation or cohesion) or the displacement of

other key programmes, curricula or practices.

4. Any measure of child diet, physical activity (including

sedentary behaviours) or weight status. Such measures could be

derived from any data source including direct observation,

questionnaire, or anthropometric or biochemical assessments.

We excluded studies focusing on malnutrition/malnourishment.

Search methods for identification of studies

We conducted searches for peer-reviewed articles in electronic

databases. We also undertook handsearching of relevant journals

and the reference lists of included trials.

Electronic searches

We searched the following electronic databases: the Cochrane Cen-

tral Register of Controlled trials (CENTRAL) (2015, Issue 7),

MEDLINE (1950 to 2015), MEDLINE In Process (up to 2015),

EMBASE (1947 to 2015), PsycINFO (1950 to 2015), ERIC (up

to 2015), CINAHL (up to 2015) and SCOPUS (up to 2015).

We adapted the MEDLINE search strategy for the other databases

and we included filters used in other systematic reviews for popula-

tion (childcare services) (Zoritch 2000), physical activity (Dobbins

2013), healthy eating (Jaime 2009), and obesity (Waters 2011).

A search filter for intervention type (implementation interven-

tions) was based on previous reviews (Rabin 2010), and a glossary

of terms in implementation and dissemination research (Rabin

2008). See Appendix 1 for the detailed search strategy.

An experienced librarian (DB) searched the electronic databases.

Searching other resources

We searched the reference lists of all included trials for cita-

tion of other potentially relevant trials. We conducted hand-

searches of all publications for the past five years in the jour-

nal Implementation Science and the Journal of Translational Be-
havioural Medicine as they are the leading implementation jour-

nals in the field. We also performed handsearches of the refer-

ence lists of included trials. Furthermore, we conducted searches

of the World Health Organization International Clinical Trials

Registry Platform (www.who.int/ictrp/) and ClinicalTrials.gov (

www.clinicaltrials.gov). We included studies identified in such

searches, which have not yet been published, in the ’Characteristics

of ongoing studies’ table. We also made contact with the authors

of included trials, experts in the field of implementation science

and key organisations to identify any relevant ongoing or unpub-

lished trials or grey literature publications.

Data collection and analysis

Selection of studies

Two review authors (from pool of six authors: JJ, LW, CMW, AJW,

KS and SLY) independently screened abstracts and titles. Review

authors were not blind to the author or journal information. We

conducted the screening of studies using a standardised screening

tool developed based on the Cochrane Handbook for Systematic Re-
views of Interventions (Higgins 2011), which we piloted before use.

We obtained the full texts of manuscripts for all potentially eligible

trials for further examination. For all manuscripts, we recorded

information regarding the primary reason for exclusion and doc-

umented this in the ’Characteristics of excluded studies’ table. We

included the remaining eligible trials in the review. We resolved

discrepancies between review authors regarding study eligibility

by consensus. In instances where the study eligibility could not be

resolved via consensus, a third review author made a decision.

Data extraction and management

Two review authors (from pool of five authors: JJ, MF, RW, FT,

TS), unblinded to author or journal information, independently

extracted information from the included trials. We recorded the

information extracted from the included trials in a data extraction

form that we developed based on the recommendations of the

Cochrane Public Health Group Guide for Developing a Cochrane
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Protocol (Cochrane Public Health Group 2011). We piloted the

data extraction form before the initiation of the review. We resolved

discrepancies between review authors regarding data extraction by

consensus and, where required, via a third review author.

We extracted the following information:

1. Study eligibility as well as the study design, date of

publication, childcare service type, country, participant/service

demographic/socioeconomic characteristics and number of

experimental conditions, as well as information to allow

assessment of study risk of bias.

2. Characteristics of the implementation strategy, including

the duration, number of contacts and approaches to

implementation, the theoretical underpinning of the strategy (if

noted in the study), information to allow classification against

the EPOC taxonomy, and to enable an assessment of the overall

quality of evidence using the Grades of Recommendation,

Assessment, Development and Evaluation (GRADE) approach,

as well as data describing consistency of the execution of the

intervention with a planned delivery protocol.

3. Trial primary and secondary outcomes, including the data

collection method, validity of measures used, effect size and

measures of outcome variability.

4. Source(s) of research funding and potential conflicts of

interest.

Assessment of risk of bias in included studies

Overall risk of bias

Two review authors (MK and FT) assessed risk of bias indepen-

dently using the ’Risk of bias’ tool described in the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011).

We provided an overall risk of bias (’high’, ’low’ or ’unclear’) for

each included study based on consideration of study methodolog-

ical characteristics (sequence generation, allocation concealment,

blinding of participants and personnel, blinding of outcome as-

sessment, incomplete outcome data, selective outcome reporting

and ’other’ potential sources of bias). Where required, a third re-

view author adjudicated discrepancies regarding the risk of bias

that could not be resolved via consensus. We included an addi-

tional criterion ’potential confounding’ for the assessment of the

risk of bias in non-randomised trial designs (Higgins 2011). We

also included additional criteria for cluster-randomised controlled

trials including ’recruitment to cluster’, ’baseline imbalance’, ’loss

of clusters’, ’incorrect analysis’ and ’compatibility with individu-

ally randomised controlled trials’ (Higgins 2011). We documented

the risk of bias of the included studies in ’Risk of bias’ tables.

Measures of treatment effect

Differences in measures and the primary and secondary outcomes

reported in the included studies precluded the use of summary

statistics to describe treatment effects. As such, the methods and

outcomes of the included trials are comprehensively described in

narrative form according to broad implementation strategy char-

acteristics.

Unit of analysis issues

Clustered studies

We examined clustered trials for unit of analysis errors. We iden-

tified trials with unit of analysis errors in the ’Risk of bias’ tables.

Dealing with missing data

We contacted the authors of included trials to provide additional

information if any outcome data were unclear or missing. All in-

formation we received was included in the results of the review. We

noted any instances of potential selective or incomplete reporting

of outcome data in the ’Risk of bias’ tables.

Assessment of heterogeneity

We were unable to perform an assessment of heterogeneity due

to considerable variability in terms of study interventions, out-

comes, measures and comparators. Therefore we were unable to ex-

plore heterogeneity via box plots, forest plots and/or the I2statistic

(Higgins 2011). Instead the potential implications of trial hetero-

geneity are outlined in the Discussion.

Assessment of reporting biases

The comprehensive search strategy for this review helped to reduce

the risk of reporting bias. We also conducted comparisons between

published reports and trial protocols, and trial registers where such

reports were available. Instances of potential reporting bias are

documented in the ’Risk of bias’ tables.

Data synthesis

We narratively synthesised trial findings according to the im-

plementation strategies employed and the outcome measures re-

ported. We used the EPOC taxonomy to classify implementa-

tion strategies (EPOC 2015). As the trial heterogeneity precluded

meta-analysis we described the effects of interventions by report-

ing the absolute effect size of the primary outcome measure for

policy or practice implementation for each study. We calculated

the effect size by subtracting the change from baseline on the

primary implementation outcome for the control or comparison

group from the change from baseline in the experimental or in-

tervention group. If data to enable calculation of the change from

baseline were unavailable, we used the differences between groups
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post-intervention. Where there were two or more primary im-

plementation outcome measures, we used the median effect size

of the primary outcomes. Where the primary outcome measure

was not explicitly identified by the study authors in the published

manuscripts we used the implementation outcome on which the

trial sample size calculation was based or, in its absence, we took

the median effect size of all measures of policy or practice out-

comes reported in the manuscript. Such an approach was previ-

ously used in the Cochrane Review of the effects of audit and feed-

back on professional practices published by the Cochrane EPOC

Group (Ivers 2012). In instances where a number of subscales of

an overall implementation score were reported in addition to a

total scale score, we used the total score as the primary outcome

to provide a more comprehensive measure of implementation. We

reverse scored implementation measures that did not represent an

improvement (for example, the proportion of services without a

nutrition policy). We present the effects of interventions accord-

ing to the implementation strategies (classified using the EPOC

taxonomy) employed by included studies and, within such group-

ing, based on the outcome data (continuous or dichotomous) re-

ported.

We included a ’Summary of findings’ table to present the key find-

ings of the review (Summary of findings for the main comparison).

We generated the table based on the recommendations of the

Cochrane Handbook for Systematic Reviews of Interventions and the

EPOC Group and included i) a list of all primary and secondary

outcomes in the review, ii) a description of intervention effect, iii)

the number of participants and studies addressing each outcome,

and iv) a grade for the overall quality of the body of evidence for

each outcome. In particular, the table provides key information

concerning the quality of evidence, the magnitude of effect of the

interventions examined and the sum of available data on the main

outcomes.

Two review authors (LW and JJ) rated the overall quality of evi-

dence for each outcome using the GRADE system (Guyatt 2010),

with any disagreements resolved via consensus or, where required,

by a third review author. The GRADE system defines the quality

of the body of evidence for each review outcome regarding the

extent to which one can be confident in the review findings. The

GRADE system required an assessment of methodological qual-

ity, directness of evidence, heterogeneity, precision of effect esti-

mates and risk of publication bias. We used the GRADE quality

ratings (from ’very low’ to ’high’) to describe the quality of the

body of evidence for each review outcome and we included these

in ’Summary of findings for the main comparison’.

Subgroup analysis and investigation of heterogeneity

Data were insufficient to conduct subgroup analysis or enable

quantitative exploration of heterogeneity. Nonetheless clinical and

methodological heterogeneity of included studies is described nar-

ratively. To describe the impact of implementation strategies deliv-

ered ’at scale’ (defined as involving 50 or more childcare services)

we performed subgroup analyses narratively for the primary im-

plementation outcomes. Specifically we performed subgroup anal-

yses where included studies sought to improve implementation of

policies, practices or programmes across 50 or more services.

Sensitivity analysis

We did not perform sensitivity analysis by removing studies with a

high risk of bias or by removing outliers contributing to statistical

heterogeneity as marked heterogeneity precluded pooled analysis.

R E S U L T S

Description of studies

See Characteristics of included studies; Characteristics of excluded

studies; Characteristics of ongoing studies

Results of the search

The electronic search, conducted on 3 August 2015, yielded 6188

citations (Figure 1). We identified an additional 1102 records from

handsearching key journals and checking reference lists of included

trials. We identified no additional records through our contact

with the authors of included trials, experts in the field of imple-

mentation science and key organisations. Following screening of

titles and abstracts, we obtained the full texts of 134 manuscripts

for further review, of which we included 17 manuscripts describ-

ing 10 individual trials. We contacted the authors of five included

trials to provide additional information where any outcome data

were unclear or missing. All authors responded and the informa-

tion we received was included in the results of the review. We

identified four studies as ongoing studies that have not yet been

published through searches of clinical trial registration databases.

10Strategies to improve the implementation of healthy eating, physical activity and obesity prevention policies, practices or programmes

within childcare services (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Figure 1. Study flow diagram.
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Included studies

Types of studies

The trials were predominantly conducted in the USA (n =

5) (Alkon 2014; Benjamin 2007; Gosliner 2010; Ward 2008;

Williams 2002), and Australia (n = 4) (Bell 2014; Finch 2012;

Finch 2014; Hardy 2010), but also included a study from Ireland

(n = 1) (Johnston Molloy 2013). Studies were conducted between

1995 and 2012, although two studies did not report the years of

data collection (Benjamin 2007; Gosliner 2010). There was con-

siderable heterogeneity in the participants, interventions and out-

comes (clinical heterogeneity), and the study design characteristics

(methodological) of included studies.

Participants

Of the 10 included trials, seven recruited childcare services located

in disadvantaged areas or specifically serving disadvantaged low-

income or minority children (Alkon 2014; Bell 2014; Finch 2012;

Finch 2014; Gosliner 2010; Johnston Molloy 2013; Williams

2002). The socio-economic characteristics of the service locality

or the children attending was not described in the remaining three

trials. There was considerable variability in the number of par-

ticipating childcare services in the included studies. The largest

trial recruited 583 preschools (Bell 2014). However, most trials

recruited 20 or fewer childcare services (Alkon 2014; Benjamin

2007; Finch 2014; Gosliner 2010; Williams 2002), with the small-

est trial recruiting just nine services. Three trials sought to im-

prove implementation of policies, practices or programmes in 50

or more services (Bell 2014; Finch 2012; Ward 2008). Six of the

10 included trials were conducted by two research groups in the

USA and Australia and all were conducted in high-income coun-

tries (Alkon 2014; Bell 2014; Benjamin 2007; Finch 2012; Finch

2014; Ward 2008).

Interventions

Two trials targeted the implementation of healthy eating policies

or practices only (Bell 2014; Williams 2002), two targeted the im-

plementation of physical activity policies and practices only (Finch

2012; Finch 2014), and six targeted both healthy eating and phys-

ical activity policies and practices (Alkon 2014; Benjamin 2007;

Gosliner 2010; Hardy 2010; Johnston Molloy 2013; Ward 2008).

All trials used multiple implementation strategies. The strategies

tested examined only a small number of those described in the

EPOC taxonomy that could be applied to improve implementa-

tion in the setting. The definitions of each of the EPOC subcate-

gories used to classify implementation strategies employed by stud-

ies included in the review are provided in Table 1. Using the EPOC

taxonomy descriptors, all trials included educational meetings and

educational materials (Alkon 2014; Bell 2014; Benjamin 2007;

Finch 2012; Finch 2014; Gosliner 2010; Hardy 2010; Johnston

Molloy 2013; Ward 2008; Williams 2002). One trial utilised

these strategies with the addition of audit and feedback (Johnston

Molloy 2013). Three trials combined educational meetings and

educational materials with educational outreach visits or academic

detailing (Alkon 2014; Benjamin 2007; Ward 2008), and three

trials utilised these strategies with the addition of small incentives

of financial grants not otherwise specified (Gosliner 2010; Hardy

2010; Williams 2002). Two studies tested an intervention consist-

ing of educational meetings and educational materials with audit

and feedback, the use of opinion leaders and small incentives (Bell

2014; Finch 2012), and one study tested the impact of an imple-

mentation strategy comprising educational meetings and educa-

tional materials, academic detailing, audit and feedback, opinion

leaders and small incentives (Finch 2014). Four studies reported

that strategies to support implementation were theoretically based

(Bell 2014; Benjamin 2007; Finch 2014; Ward 2008), and the

theories adopted included components of social cognitive theory

against a social-ecologic framework (Benjamin 2007; Ward 2008),

practice change and capacity building theoretical frameworks (Bell

2014), and social-ecological models of health behaviour change

(Finch 2014).

Outcomes

Implementation was primarily assessed using telephone inter-

view, surveys/questionnaires completed by childcare service staff

or audits of service documents conducted by researchers (Bell

2014; Benjamin 2007; Finch 2012; Gosliner 2010; Hardy 2010;

Williams 2002), or by direct observation (Alkon 2014; Finch

2014; Johnston Molloy 2013; Ward 2008). The validity of four of

the five trials utilising a survey/questionnaire to assess implemen-

tation was not reported (Bell 2014; Finch 2012; Gosliner 2010;

Hardy 2010). In one trial outcome assessments were conducted

immediately post-intervention, and one and four months post-

intervention (Benjamin 2007), while the remaining studies in-

cluded follow-up ranging from up to five to six months (Hardy

2010), 22 months (Bell 2014), or four years after initiation of

the intervention (Johnston Molloy 2013). Three trials reported

outcomes of both implementation and a measure of child healthy

eating, physical activity or weight status (Alkon 2014; Finch 2014;

Williams 2002), two trials included measures of childcare service

staff knowledge, skills or attitudes (Finch 2012; Hardy 2010), one

trial included a measure of potential adverse effects (Finch 2014),

and none reported costs or cost-effectiveness analyses.
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Study design characteristics

Seven of the included studies were randomised trials (or cluster-

randomised trials) (Alkon 2014; Benjamin 2007; Finch 2014;

Gosliner 2010; Hardy 2010; Johnston Molloy 2013; Ward 2008),

and three were non-randomised trials with a parallel control group

(Bell 2014; Finch 2012; Williams 2002).

Eight trials compared an implementation strategy to usual practice

or a no intervention control (Alkon 2014; Bell 2014; Benjamin

2007; Finch 2012; Finch 2014; Hardy 2010; Ward 2008; Williams

2002). Two trials directly compared two different implementation

strategies (Gosliner 2010; Johnston Molloy 2013). Four studies

utilised a convenience sample of childcare services (JAlkon 2014;

Benjamin 2007; Johnston Molloy 2013; Ward 2008). Four trials

attempted to recruit all eligible services in the study region (Bell

2014; Finch 2012; Hardy 2010), or randomly approached services

within a study region to participate (Finch 2014), the service level

participation rate of such studies ranging from 48% (Hardy 2010)

to 91% (Bell 2014). The sampling procedures of two trials were

unclear (Gosliner 2010; Williams 2002).

We judged implementation to be the primary outcome in seven tri-

als (Alkon 2014; Bell 2014; Benjamin 2007; Finch 2012; Gosliner

2010; Johnston Molloy 2013; Ward 2008), and a secondary out-

come in the remaining three trials (Finch 2014; Hardy 2010;

Williams 2002), based on the stated aims of the trial. A variety of

outcome measures were employed by the included studies. Seven

trials included continuous measures of implementation outcomes

including policy or environment scores (Alkon 2014; Benjamin

2007; Johnston Molloy 2013; Ward 2008), minutes of policy

or programme implementation (Finch 2012; Finch 2014; Hardy

2010), frequency of policy or programme implementation (Finch

2014; Hardy 2010), or quantity of food or beverages or macronu-

trients provided to children (Bell 2014; Williams 2002). Six tri-

als reported a dichotomous measure of implementation, includ-

ing the percentage of staff or childcare services that implemented

a policy, practice or programme (Alkon 2014; Bell 2014; Finch

2012; Finch 2014; Gosliner 2010; Hardy 2010). Assessment of

implementation included observation of childcare environments

(Alkon 2014; Finch 2014; Johnston Molloy 2013; Ward 2008),

audits of menus (Bell 2014; Williams 2002), or telephone inter-

views or surveys/questionnaires completed by staff of childcare

services (Bell 2014; Benjamin 2007; Finch 2012; Gosliner 2010;

Hardy 2010) (see Table 2).

Excluded studies

Following screening of titles and abstracts, we obtained the full

texts of 134 manuscripts for further review for study eligibility

(Figure 1). Of these, we considered 115 studies ineligible follow-

ing the trial screening process (reasons for exclusion included: par-

ticipants n = 15; intervention n = 2; comparator n = 43; outcomes

n = 55). We excluded a study based on ’inappropriate outcomes’

if it did not report implementation outcomes, if it did not re-

port implementation outcomes for both intervention and control

groups and if it did not report between-group differences in im-

plementation outcomes. We excluded an additional study follow-

ing the commencement of data extraction as it did not report be-

tween-group differences in implementation outcomes (Korwanich

2008). A further two studies did not collect baseline data (De

Silva-Sanigorski 2012; Gosliner 2010). We retained one of these

studies as it was a randomised trial and therefore the examination

of post-intervention differences between groups was considered to

be valid (Gosliner 2010).

Risk of bias in included studies

See Characteristics of included studies.

The level of risk of bias is presented separately for each study in

Figure 2 and as a combined study assessment of risk of bias in

Figure 3.
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Figure 2. ’Risk of bias’ summary: review authors’ judgements about each risk of bias item for each included

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

percentages across all included studies.

Allocation

Risk of selection bias differed across studies. Only two of the stud-

ies were low risk as computerised random number functions and

tables were used to generate random sequences and allocation was

undertaken automatically in a single batch, preventing allocation

from being pre-empted (Finch 2014; Johnston Molloy 2013). For

the three studies with quasi-experimental, non-randomised de-

signs, the risk of selection bias was high (Bell 2014; Finch 2012;

Williams 2002). For the remaining five studies, such bias was un-

clear as these studies did not report on random sequence genera-

tion or concealment of allocation.

Blinding

For the majority of studies (n = 8), the risk of performance bias was

high due to participants and research personnel not being blind to

group allocation. For the remaining two studies the risk of perfor-

mance bias was unclear as in both studies the control group also

received some form of intervention (Finch 2012; Johnston Molloy

2013). Detection bias differed across studies based on whether

outcome measures were objective (e.g. body mass index (BMI))

(low risk) or self-reported (high risk), and whether research per-

sonnel were blind to group allocation when conducting outcome

assessment (low risk). For three studies, the risk of detection bias

was low for all outcomes included in this review (Alkon 2014;

Finch 2014; Ward 2008). For the remainder of the studies (n =

7), the risk of detection bias was high, low or unclear across one

or more outcome measures.

Incomplete outcome data

For half the studies (n = 5), the risk of attrition bias was low as

either all or most participating services were followed up and/or

sensitivity analysis was conducted to assess the impact of missing

data. For two studies the risk of such bias was high due to a large
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difference in the proportion of participating services lost to follow-

up between groups (Bell 2014; Johnston Molloy 2013). Risk of at-

trition bias was also high for the study conducted by Gosliner and

colleagues (Gosliner 2010), as participants who did not complete

the intervention were excluded from the analysis. For the remain-

ing studies the risk of attrition bias was unclear as it was unclear

whether incomplete outcome data had been addressed adequately.

Selective reporting

For the majority of the studies (n = 8) a published protocol paper

or trial registration record was not identified and therefore it was

unclear whether reporting bias had occurred. For the remaining

two studies the risk of reporting bias was low as protocol papers

were available and all a priori determined outcomes were reported

(Finch 2014; Williams 2002).

Other potential sources of bias

For the four studies that were cluster-randomised controlled trials,

we assessed the potential risk of additional biases (Alkon 2014;

Benjamin 2007; Finch 2014; Hardy 2010).

For the potential risk of recruitment (to cluster) bias, three of

these studies were low risk as either a random, quasi-random or

census approach was used for recruitment (Alkon 2014; Finch

2014; Hardy 2010).

Regarding risk of bias due to baseline imbalances, three studies

were at unclear risk (Alkon 2014; Benjamin 2007; Hardy 2010),

while one study was at high risk due to baseline imbalances in

service characteristics, with no mention of adjustments within the

analysis (Finch 2014).

Two studies were low risk for loss of clusters as either all children

were followed up or there was no loss of clusters (Finch 2014;

Hardy 2010).

For incorrect analysis, three studies were low risk (Alkon 2014;

Finch 2014; Hardy 2010), while the remaining study was high risk

as no statistical analysis was undertaken due to the small sample

size (Benjamin 2007).

All four cluster-randomised controlled trials were at unclear risk

for compatibility with individually randomised controlled trials as

we were unable to determine whether a herd effect existed (Alkon

2014; Benjamin 2007; Finch 2014; Hardy 2010).

For the three studies with quasi-experimental, non-randomised

designs (Bell 2014; Finch 2012; Williams 2002), we also consid-

ered the potential risk of bias due to confounding factors. For all

three studies it was unclear whether confounders were adequately

adjusted for.

Effects of interventions

See: Summary of findings for the main comparison

See Summary of findings for the main comparison; Table 2.

Most studies reported improvement in at least one of the poli-

cies or practices targeted by the implementation support strategy.

Of the eight trials that compared an implementation strategy to

usual practice or a no intervention control, seven reported sta-

tistically significant improvements in the implementation of at

least one of the targeted policies or practices relative to control

(Alkon 2014; Bell 2014; Finch 2012; Finch 2014; Hardy 2010;

Ward 2008; Williams 2002). For trials comparing implementa-

tion strategies against a non-intervention or usual practice control,

the absolute effect of the primary implementation outcome was

as follows: among the three trials that reported score-based mea-

sures of implementation the scores ranged from 1 to 5.1 (Alkon

2014; Benjamin 2007; Ward 2008); across four trials reporting

the proportion of staff or services implementing a specific policy

or practice this ranged from 0% to 9.5% (Alkon 2014; Bell 2014;

Finch 2012; Finch 2014; Hardy 2010); and in three trials report-

ing the time (per day or week) staff or services spent implementing

a policy or practice this was 4.3 minutes to 7.7 minutes (Table

2). Two trials reported comparing two different implementation

strategies: the first reported no significant improvement on any

measure of implementation (Johnston Molloy 2013), while the

second reported significant improvements in two of the eight im-

plementation outcomes reported (Gosliner 2010).

The effects of interventions are presented according to the imple-

mentation strategies (classified using the Cochrane Effective Prac-

tice and Organisation of Care (EPOC) Group taxonomy) em-

ployed by included studies and, within such grouping, based on

the outcome data (continuous or dichotomous) reported.

Primary outcome

1. Education materials, manager and staff educational

meetings, and audit and feedback versus educational

materials, manager educational meetings, and audit and

feedback

Continuous outcomes

Johnston Molloy and colleagues conducted a randomised, paral-

lel-group trial testing two training-based interventions to improve

implementation of nutrition and health-related activity practices

in Irish full daycare services (preschools) (Johnston Molloy 2013).

Services were randomised to a ’manager and staff trained’ group

(n = 31) or a ’manager trained’ only group (n = 30). Eighteen ser-

vices in the ’manager and staff training’ group and 24 in the ’man-

ager trained’ group provided follow-up data and were included

in the main analysis. There was no single primary implementa-

tion outcome reported in the trial, however the total Preschool

Health Promotion Activity Scored Evaluation score did not differ

significantly between groups (absolute difference in median scores

between ’manager and staff trained’ versus ’manager trained’ only
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group = -2), with median total scores improving from 15 to 34 in

the ’manager and staff trained group’ and 13 to 34 in the ’manager

trained’ only group (P = 0.84). Similarly, there were no significant

between-group differences on any of the four subscale measures

of nutrition environment, food service, meals or snacks.

2. Educational materials, educational meetings and

educational outreach visits or academic detailing versus

usual practice control

Continuous outcomes

Three trials assessed the impact of implementation strategies us-

ing self-assessment or observational assessment scores of the child-

care environment, or childcare policies and practices (Alkon 2014;

Benjamin 2007; Ward 2008). All trials assessed the effects of im-

plementation strategies consisting of educational materials, edu-

cation meetings and educational outreach visits or academic de-

tailing (Alkon 2014; Benjamin 2007; Ward 2008). The absolute

effect size for the primary implementation outcome (based on a

total scale score where provided, or the median absolute effect size

where multiple implementation outcomes are reported) ranged

from 1 for the implementation strategies tested by Ward and col-

leagues and assessed via researcher observation of childcare envi-

ronment (Ward 2008), to a 5.09 point improvement in Nutri-

tion and Physical Activity Self-Assessment for Child Care (NAP-

SACC) self-assessment score among services receiving implemen-

tation support in a trial by Benjamin and colleagues (Benjamin

2007).

All three studies, Alkon 2014, Benjamin 2007 and Ward 2008,

assessed the effectiveness of implementation of the NAPSACC

programme (Ammerman 2007). The first was a randomised pilot

study to assess the feasibility, acceptability and impact of the pro-

gramme, which targeted implementation of 15 key service nutri-

tion and physical activity policies and practices (Benjamin 2007).

A convenience sample of eight counties in North Carolina, USA

were randomised to an intervention group or control (six inter-

vention counties and two control). Between two and five child-

care services were approached per county and 15 services in the

intervention and four in the control region participated. Imple-

mentation support was delivered by childcare health consultants

(typically registered nurses) who were provided a NAPSACC tool

kit and resources. Changes in policy and practice implementation

were re-assessed using the NAPSACC self-assessment survey com-

pleted by service managers immediately following the six-month

intervention. At follow-up, two intervention services had with-

drawn and one had closed. The trial found no significant change

in the NAPSACC self-assessment survey score completed by ser-

vice managers in the intervention relative to the control group be-

tween baseline and immediately post-intervention (mean differ-

ence (MD) 5.10, 95% confidence interval (CI) -2.80 to 13.00, P

= 0.21) (Benjamin 2007).

The second evaluation of the NAPSACC programme utilised a

randomised controlled trial design (Ward 2008). A convenience

sample of 30 childcare health consultants in North Carolina were

randomised to an intervention (n = 20) or delayed intervention

control group (n = 10). A convenience sample of 84 licensed child-

care services associated with participating health consultants were

then recruited. The primary trial outcome (change in nutrition and

physical activity environment score) data were collected at base-

line and immediately following the six-month intervention using

the Environment and Policy Assessment and Observation (EPAO)

tool. There were significant improvements in total EPAO score

among services receiving implementation support (MD 1.01, 95%

CI 0.18 to 1.84, P = 0.02). There were no significant differences

between groups at follow-up for either the nutrition (MD 0.90,

95% CI 0.19 to 1.61, P = 0.06) or physical activity (MD 1.15,

95% CI -0.21 to 2.51, P = 0.19) environment subscales.

In the third study, Alkon and colleagues reported the findings of

a randomised controlled trial of the NAPSACC programme con-

ducted in 17 childcare services serving predominantly low-income

families (Alkon 2014). Nutrition and physical activity policies

were evaluated by a research assistant using the California Child-

care Health Program Health and Safety Policy Checklist (CCH-

PHSPC), while a modified version of the EPAO tool was com-

pleted by a research assistant to assess nutrition and physical ac-

tivity practices during a one-day observation. The trial found a

significant increase in the mean policy scores, reflecting improve-

ments in quantity and quality of nutrition and physical activity

policies among intervention services at follow-up. The mean nu-

trition policy score increased from 0.89 at baseline to 5.17 at fol-

low-up, with no change (0.0) in the mean score within the control

group. The mean physical activity policy score increased from 0

at baseline to 2.82 at follow-up, with no change in the mean score

within the control group (0.0). There were no significant differ-

ences in unadjusted nutrition (MD 0.07, 95% CI -0.16 to 0.30,

P = 0.55) or physical activity (MD 0.00, 95% CI -0.29 to 0.29,

P = 1.00) EPAO scores between groups at follow-up. Total EPAO

score was not reported.

Dichotomous outcomes

The trial by Alkon and colleagues also assessed the impact of such

an implementation strategy on the types and portions of all foods

and beverages served to children in care. Assessments were con-

ducted by direct observations conducted by researchers using the

Diet Observation in Child Care (DOCC) tool, a validated instru-

ment (Alkon 2014). At follow-up there were no significant differ-

ences between groups on 10 measures of the types and portions

of foods and beverages offered to children. Non-significant im-

provements favouring intervention services were observed in the

offering of: healthy foods (intervention +8%, control +1%); low-

or non-fat milk (intervention +10%, control +2%); and low-fat

meats and beans (intervention +17%, control -8%) (no other data
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reported).

3. Educational materials, educational meetings, educational

outreach visits or academic detailing with small incentives

or grants versus usual practice control

Continuous outcomes

Two trials assessed the effectiveness of implementation strategies

consisting of educational materials, educational meetings, educa-

tional outreach visits or academic detailing and incentives, and

utilised continuous measures of implementation (Hardy 2010;

Williams 2002). However, the measures used in each trial dif-

fered. Hardy and colleagues utilised a number of implementation

measures including the duration (in minutes) (three measures) or

frequency (three measures) of staff or service implementation of

practices or programmes (Hardy 2010). Williams and colleagues

reported changes in the macronutrients of foods served to children

(Williams 2002). The primary outcome for the trial conducted by

Williams was the fat content of childcare meals. The effect size of

the primary implementation outcome for both trials can be seen

in Table 2.

Hardy and colleagues conducted a cluster-randomised controlled

trial to evaluate the ’Munch and Move’ programme in one state of

Australia (New South Wales) (Hardy 2010). All 61 government

services (preschools) in the study region were invited to participate

in the trial and 29 consented and were randomised. To assess policy

and practice implementation, interviews with all service managers

occurred at baseline and immediately following the five-month

intervention. The frequency of service provided in fundamental

movement skill activities for children increased from 1.3 sessions

per week to 3.2 sessions per week in the intervention group whilst

remaining unchanged among control services, a difference that

was statistically significant (difference at follow-up of 1.5, 95%

CI 0.01 to 2.9, P = 0.05). There were no significant differences

between groups in the frequency of structured play sessions per

week (adjusted difference 0.02, 95% CI -1.5 to 1.5), or unstruc-

tured play sessions per week (adjusted difference not reported).

There were significant differences for the three measures assessing

minutes per session of structured play (adjusted difference 0.09,

95% CI -11.6 to 11.8), unstructured play (adjusted difference 7.7,

95% CI -15.6 to 31.0) or fundamental movement skill sessions

(adjusted difference 3.4, 95% CI -9.7 to 16.5). There were no

significant differences between groups on any of the four measures

of nutrition policy or practice implementation including food-

based activities, rules around food and food policies (effect sizes

not reported).

Williams and colleagues conducted a quasi-experimental trial of

a preschool education and food service intervention conducted

in Head Start Centers in upstate New York (Bollella 1999;

D’Agostino 1999; Spark 1998; Williams 1998; Williams 2002;

Williams 2004). The primary aim was to reduce the saturated fat

content of service meals and to reduce consumption of saturated

fat by children. Six services received either a food service inter-

vention with nutrition classroom education curricula or an iden-

tical food service intervention with a classroom safety component.

Both of these groups received implementation support to improve

food service. Three other childcare services with food operations

not amenable to modification served as a control and received sa-

fety education curricula. Implementation of menus with nutrient

content consistent with guideline recommendations was assessed

by obtaining menu recipes and food labels over a five-day period.

The trial found statistically significant within-group reductions

in grams of saturated fat of food listed on menus, the primary

implementation outcome, reducing from 11.3 grams (standard

deviation (SD) ± 1.9) to 7.6 grams (SD ± 1.7) at the 18-month

follow-up. Significant within-group changes were also identified

for percentage of energy (kcal) from fat, reducing from 31.0 (SD

± 2.6) to 27.6 (SD ± 2.8) at six months (P < 0.05) and to 25.0

(SD ± 2.6) at 18 months (P < 0.01). Similarly, the percentage of

energy (kcal) from saturated fat reduced from 12.5 (SD ± 1.4) to

10.3 (SD ± 1.4) at six months (not significant) and to 8.0 (SD ±

1.2) at the 18-month follow-up (P < 0.05) within the interven-

tion group. There were no significant changes in these measures

within the control group. Statistical comparisons between groups

were not conducted. No other statistically significant changes were

reported within either group for the 15 other nutrients measured

at 18-month follow-up.

Dichotomous outcomes

Hardy and colleagues also reported trial outcomes using dichoto-

mous measures (Hardy 2010). There were no significant differ-

ences between groups on any measures of nutrition policy or prac-

tice implementation including the conduct of food-based activ-

ities, development of new rules around food and drinks bought

from home, and the provision of health information to families,

with the effect sizes relative to control ranging from -7% to 31%

(P > 0.05).

4. Educational materials, educational meetings, educational

outreach visits or academic detailing with small incentives

or grants with staff wellness programme versus educational

materials, educational meetings, educational outreach visits

or academic detailing

Dichotomous outcomes

Gosliner and colleagues conducted a randomised trial with staff

from childcare services in California, USA to assess the impact

of an intervention on the nutrition and physical activity environ-

ment of childcare services (Gosliner 2010). Childcare services that

were participating in a health education and policy development
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project (Child Health and Nutrition Center Enhancement) were

matched on city of location and randomised to an intervention

or control group. All services received multi-strategic implemen-

tation support. In addition, staff of intervention services received

a wellness programme consisting of individual health assessments

(conducted by the research team); monthly newsletters and in-

formation with pay-checks promoting healthy eating and nutri-

tion; a group walking programme where staff received collective

incentive rewards as they reached milestones; and staff follow-up

support visits. At 10-month follow-up there were significant im-

provements in two of the eight implementation measures. Specifi-

cally, staff at intervention services were significantly more likely to

report providing fruit ’more often’ to children in children’s meals

or snacks during the past year (74% of staff ) compared to staff at

control services (41% of staff ) (P = 0.004). Similarly, staff at inter-

vention services were significantly more likely to report providing

vegetables ’more often’ to children in children’s meals or snacks

during the past year (64% of staff ) compared to staff at control

services (38% of staff ) (P = 0.03). There were no significant dif-

ferences between groups in the provision of sweetened beverages

(intervention 7%, control 8%) and sweetened foods (intervention

and control 5%) (P values not reported). At children’s celebrations

during the past year, staff at intervention services were significantly

more likely to report providing fresh fruit (39% of staff ) compared

to staff at control services (24% of staff ) (P = 0.05). Further, inter-

vention staff reported providing fewer sweetened beverages (7%

of staff ) compared to control (27% of staff ) (P = 0.05) and fewer

sweetened foods (intervention 15%, control 34%) (P = 0.025).

There were no differences between groups in the provision of veg-

etables at children’s celebrations (intervention 32%, control 24%)

(P value not reported).

5. Educational materials, educational meetings, audit and

feedback, opinion leaders and small incentives versus usual

practice control

Two trials assessed the effectiveness of implementation strategies

consisting of educational materials, educational meetings, audit

and feedback, opinion leaders and small incentives (Bell 2014;

Finch 2012). Bell and colleagues reported the impact of the imple-

mentation strategy on four continuous measures of the quantity

(number of food items or food served) of food served to children

(Bell 2014). The absolute effect size of the primary implemen-

tation outcome for this measure (calculated as the median effect

across the four measures) was 0.5 serves/items (range 0.4 to 0.8).

Finch and colleagues reported a single continuous measure assess-

ing the impact of an implementation strategy on the time spent in

structured physical activities (Finch 2012). Both trials also report

dichotomous measures of the proportion of services implement-

ing a policy or practice. The absolute effect size of the primary

implementation outcome for these measures was 1% (range -4%

to 41%) in the trial by Finch and colleagues (calculated as the

median across 10 measures) and 9.5% (range 2% to 36%) in the

trial by Bell and colleagues (calculated as the median across 10

measures).

Continuous outcomes

Finch and colleagues conducted a quasi-experimental trial of a

strategy to increase implementation of physical activity-promot-

ing policies and practices in centre-based childcare services (Finch

2012). All services located within the Hunter New England geo-

graphic area of New South Wales, Australia (n = 338) were invited

to participate in the intervention and received support to imple-

ment a number of policies and practices to promote child physical

activity in care. A 10% sample of services in the rest of the state

(n = 268) were randomly selected to serve as a comparison group.

Services in the comparison region had the opportunity to receive

government support to implement ’Munch and Move’ (described

above), a programme targeting similar policies and practices but

utilising a less intensive series of implementation support (Hardy

2010). Implementation of physical activity practices was assessed

at baseline and between eight and 12 months post-intervention

via a telephone interview administered to service managers. At fol-

low-up there was no significant difference between groups in time

spent in structured physical activities (intervention +0.2 hours,

control +0.1 hours, P = 0.65).

In Australia, Bell and colleagues conducted a quasi-experimental

trial to determine the impact of an implementation intervention

to improve healthy eating policies and practices in centre-based

childcare services (Bell 2014). All services in one geographic region

of the state of New South Wales, Australia (Hunter New England)

were offered the intervention (n = 287) and provided implemen-

tation support. A random sample of 10% of childcare services lo-

cated in all other regions of New South Wales were invited to par-

ticipate in the evaluation and served as a control group (n = 296).

The trial was conducted in the context of the ’Good for Kids.

Good for Life’ programme but occurred over a different period to

the trial by Finch and colleagues (Finch 2012). Services allocated

to the control group received usual care that may have included

exposure to a government childcare programme to support healthy

eating and physical activity offered to services. Baseline measures

were collected between December 2006 and May 2007, while the

follow-up assessment occurred between March and August 2009.

An audit of menus revealed that, relative to control services, inter-

vention services were significantly more likely to have fewer high-

fat, salt or sugar processed meal items (intervention -0.9 items,

control -0.2 items, P = 0.001), fewer sweetened drinks (interven-

tion -0.4 items, control -0.1 items, P < 0.001), fewer servings of

fruit (intervention -0.5 serves, control -0.1 serves, P = 0.05) and

more servings of vegetables (intervention +1.0 serves, control +0.2

serves, P < 0.001).

Dichotomous outcomes
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In the trial by Finch and colleagues (Finch 2012), data collected

via telephone interview revealed service managers in the interven-

tion region were significantly more likely to report a physical ac-

tivity policy (intervention +28%, control +4%, P < 0.01) with a

physical activity policy that referred to limits on small screen recre-

ation (intervention +37%, control +5%, P < 0.01) and with staff

trained in physical activity (intervention +47%, control +6%, P <

0.01). There were no significant differences between intervention

and control services at follow-up in the proportion that conducted

daily fundamental movement sessions with recommended com-

ponents (intervention +8%, control -1%, P = 0.08); with a policy

that referred to physical activity training for staff (intervention

+23%, control +8%, P = 0.07), where all staff usually participate

in free active play (intervention +7%, control +8%), where all staff

usually provide verbal prompts for physical activity (intervention

+2%, control +3%), where children watch small screen recreation

less than once per week (intervention -1%, control -2%), and

where children participate in seated activities for no longer than

30 minutes at a time (intervention +1%, control +3%) (P = 0.65

to 0.95).

A number of improvements in implementation assessed using di-

chotomous measures were reported in the trial by Bell and col-

leagues (Bell 2014). Relative to the services in the control group,

data from interviews with service managers found a significant in-

crease in the proportion of services providing only water and plain

milk to children (non-sweetened drinks). Within the intervention

group this increased from 68% at baseline to 95% at follow-up,

compared with changes from 58% to 82% in control services (P =

0.02). The proportion of services where parents participate in nu-

trition programmes or policy development significantly increased

from 65% at baseline to 77% at follow-up for intervention ser-

vices compared with a change from 65% to 59% in the control

group (P < 0.01). There were no significant differences between

groups in three other policies or practices examined and assessed

via telephone interview with service managers. Furthermore, con-

sistent with dietary guidelines, intervention services were signif-

icantly more likely than control services to have no sweetened

drinks listed on their menu (intervention +46%, control +10%, P

< 0.001) and the appropriate servings of fruit (intervention +34%,

control +4%, P = <0.001) and vegetables (intervention +20%,

control +4%, P = 0.01) listed on the menu. There were no signifi-

cant differences between groups in service guideline adherence to

recommendations regarding provision of high-fat, salt and sugar

processed foods or water (intervention effect sizes +9% to +10%,

P = 0.11 to 1.00).

6. Educational materials, educational meetings, audit and

feedback, opinion leaders and small incentives versus usual

practice control

Continuous outcomes

Finch and colleagues conducted a randomised controlled trial with

20 centre-based childcare services in the Hunter region of the state

of New South Wales, Australia (Finch 2014; Finch 2010). The

intervention primarily sought to determine the effectiveness of a

physical activity intervention, implemented by childcare service

staff on the physical activity levels of children attending childcare.

Secondary outcomes included assessment of the effectiveness of

implementation strategies and the impact of the intervention on

rates of child injury. The trial found that time spent by interven-

tion services in structured physical activities increased from 23.67

(SD ± 6.03) minutes at baseline to 52.40 (SD ± 45.29) minutes at

follow-up, whereas control services decreased from 37.80 (SD ±

13.33) at baseline to 27.00 (SD ± 1.41) at follow-up. This differ-

ence was significant (P < 0.02). There were no significant differ-

ences between groups in the number of occasions of fundamental

movement skill development activity sessions (intervention +0.8

sessions, control +0.2 sessions), the number of times staff partici-

pated in active play (intervention +1.4 times, control -1.6 times);

or the number of times staff provided positive statements about

physical activity (intervention +1.7 times, control -10.4 times) (P

= 0.07 to 0.08). There was little difference between groups in nine

other measures of policy and practice implementation including:

total minutes of fundamental movement skill development activ-

ity sessions, number of times staff prompted physical activity, total

minutes of television viewing, total minutes of seated time, or the

number of physical activity-promoting resources or equipment.

Dichotomous outcomes

The trial by Finch included two measures assessing the proportion

of services implementing a policy or practice (Finch 2014; Finch

2010). At follow-up there was no difference between groups in the

proportion of services that had a physical activity policy or that

had children seated for a period exceeding 30 minutes.

Subgroup analyses of strategies to improve implementation

’at scale’

Three trials sought to implement policies or practices ’at scale’,

defined as more than 50 services (Bell 2014; Finch 2012; Ward

2008). The randomised trial of multiple strategies to implement

the NAPSACC programme by Ward and colleagues was con-

ducted in 56 intervention services and reported significant im-

provements in total EPAO score among services receiving imple-

mentation support (MD 1.01, 95% CI 0.18 to 1.84) (Ward 2008).

A quasi-experimental trial of implementation support provided

to more than 200 childcare services reported significant improve-

ment, favouring the intervention group, in the proportion of inter-

vention services with a physical activity policy (percentage change

in telephone interview measure: intervention +28%, control +4%,

P < 0.01) with a physical activity policy that referred to limits on

small screen recreation (percentage change in telephone interview
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measure: intervention +37%, control +5%, P < 0.01) and with

staff trained in physical activity (percentage change in telephone

interview measure: intervention +47%, control +6%, P < 0.01),

but not eight other measures (Finch 2012). Across all 11 practices

the median improvement of intervention relative to control was

2.5% (range -4% to 41%). Similarly, Bell and colleagues found,

relative to the services in the control group, significant increase

among services receiving implementation support in the propor-

tion of services providing only water and plain milk to children

(non-sweetened drinks) and a number of measures of the propor-

tion of service menus with foods consistent with dietary guide-

lines (Bell 2014). Across 10 such measures, however, the median

effect was 9.5% (range 2% to 36%). An audit of menus revealed

that intervention services had fewer high-fat, salt or sugar pro-

cessed meal items (intervention -0.9 items, control -0.2 items, P =

0.001), fewer sweetened drinks (intervention -0.4 items, control

-0.1 items, P < 0.001), and more servings of vegetables (interven-

tion +1.0 serves, control +0.2 serves, P < 0.001).

Secondary outcomes

Impact on childcare service staff knowledge, skills or

attitudes

Two studies reported changes, relative to a comparator, in attitudes

or knowledge of childcare service staff following multi-component

interventions. First, surveys of service managers participating in

the intervention trialled by Hardy and colleagues found no dif-

ferences between groups in any of the seven items assessing staff

attitudes regarding encouraging healthy eating or physical activity

in children at care (P = 0.07 to 0.39), or three items assessing staff

knowledge of recommendations regarding child intake of fruit,

vegetables or recreational screen time (Hardy 2010) (P = 0.22

to 0.79). Second, a telephone interview of managers of services

receiving the intervention in the study conducted by Finch and

colleagues found a greater increase in the proportion of managers

at intervention services knowing the recommendations for child

participation in physical activity (from 14% at baseline to 21%

at follow-up), compared to managers at control services (magni-

tude of increase not reported) (P < 0.01), but not in knowledge of

the recommendations for maximum time preschool-aged children

should spend in small screen recreation or being sedentary (effect

sizes not reported) (P > 0.05) (Finch 2012).

Estimates of absolute costs or assessments of cost-

effectiveness

None of the included studies reported on the costs or reported any

cost analyses for the interventions.

Reported adverse consequences

One study explicitly assessed whether the intervention had unin-

tended adverse effects. The study, by Finch and colleagues, com-

pared the number of child injuries in the month prior assessment

among intervention and comparison childcare services as reported

by childcare managers at baseline and follow-up (Finch 2014).

The rate of injury per month at intervention services at baseline

was 0.18 (95% CI 0.09 to 0.27) and 0.17 (95% CI 0.08 to 0.27)

at follow-up, and at control services was 0.12 (95% CI 0.04 to

0.20) at baseline and 0.11 (95% CI 0.03 to 0.19) at follow-up.

This difference was not statistically significant (P = 0.85).

Effects on child diet, physical activity or weight status

Diet

In the quasi-experimental trial comparing child education curric-

ula and a one-day food service modification training for cooks with

a child curricula only control, Williams and colleagues assessed

child dietary intake via direct observation during meal and snack

periods (Williams 2002). The intervention was primarily focused

on reducing fat, saturated fat and energy. The trial found that chil-

dren attending intervention services consumed significantly less

energy (-81.33 kcal), fat (-3.6 grams), saturated fat (-1.86 grams),

as well as less fat as a percentage of energy (-4.48), and saturated

fat as a percentage of energy (-2.87) relative to the control at the

six-month follow-up during attendance at care (all P < 0.001). At

the 18-month follow-up, the saturated fat (-2.56 grams) and fat as

a percentage of energy (-10.92), and saturated fat as a percentage

of energy (-5.15), remained significantly lower relative to the con-

trol group (P < 0.001 to 0.01). The trial also assessed changes in

13 other nutrients. Of these, intake of iron and magnesium were

found to be higher among children in intervention compared with

control services at the 18-month follow-up.

Physical activity

In a randomised trial of a multi-component intervention to facil-

itate implementation of the NAPSACC programme, Alkon and

colleagues found no significant changes in the intensity or type of

physical activity of children in care as assessed by the Observation

System for Recording Activity in Preschools (OSRAP) tool (effect

sizes and P value not reported) (Alkon 2014). There was, how-

ever, a non-significant decrease in the intervention group in the

proportion of sedentary/quiet time, from 60% at baseline to 56%

at follow-up, and a non-significant increase in the control group

from 53% at baseline to 58% at follow-up (P value not reported).

In the randomised trial of a multi-component intervention of 20

childcare services by Finch and colleagues, there was no signifi-

cant difference between groups at follow-up in the step counts per

minute as assessed by pedometer (Finch 2014). Mean child step
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counts in the intervention group were 17.20 (95% CI 15.94 to

18.46) at baseline and 16.12 (95% CI 14.86 to 17.30) at follow-

up, and in the control group were 13.78 (95% CI 12.76 to 14.80)

at baseline and 13.87 (95% CI 12.57 to 15.17) at follow-up.

Weight status

Analyses of the impact of the intervention on centre-level child adi-

posity revealed a significant reduction in body mass index (BMI)

z-score relative to the control group (coefficient -0.26, standard

error (SE) 0.1, P = 0.02) in the trial by Alkon and colleagues

(Alkon 2014). The analyses were conducted in children who pro-

vided both baseline and follow-up data (n = 209) and excluded

extreme outliers. There were no significant changes within the in-

tervention or control group in the proportion of children in the

underweight, healthy weight, overweight or obese categories (P =

0.22 to 1.00). Between-group comparisons for this measure were

not reported (Alkon 2014). An intervention focused on improv-

ing childcare menus by Williams and colleagues assessed change

in child weight to height ratio at six-month follow-up. The trial

found no significant intervention effect (f-value 1.18, P value not

reported) (Williams 2002).

D I S C U S S I O N

Summary of main results

This review sought to assess the impact of strategies to support

the implementation of policies, practices or programmes to pro-

mote physical activity, healthy eating or prevent excessive weight

gain among children in centre-based childcare services. The review

identified just 10 trials, most of which were randomised controlled

trials testing multi-component implementation support strategies.

Collectively, the findings suggest that the impact of trialled strate-

gies to facilitate implementation is equivocal. None of the included

trials improved, relative to a comparison group, implementation

of all of the targeted policies and practices. However, most tri-

als reported a significant benefit of implementation support for

at least one measure of policy or practice implementation (Alkon

2014; Bell 2014; Finch 2012; Finch 2014; Gosliner 2010; Hardy

2010; Williams 2002). The impact of such interventions on the

knowledge or attitudes of childcare service staff, or on the diet,

physical activity or weight status of children was also equivocal in

the few trials that reported such outcomes.

There were a number of challenges in conducting and synthe-

sising the findings of included studies. There was considerable

heterogeneity in the policies and practices targeted, interventions

tested, measures used and outcomes reported among included tri-

als. Such heterogeneity precluded meta-analysis and quantitative

exploration of heterogeneity and potential effect modifiers. The

degree of clinical and methodological heterogeneity also presented

challenges for the narrative synthesis. The 10 included trials re-

ported the effects of six types of implementation strategy, often

targeting different nutrition, physical activity or obesity preven-

tion policies and practices, and using different measures of im-

plementation. Classification of implementation strategies was also

difficult. The Cochrane Effective Practice and Organisation of

Care (EPOC) Group taxonomy has been developed to describe

strategies to improve implementation or professional practice of

health services or practitioners, which were often not relevant for

the childcare setting (EPOC 2015). Other strategies employed by

included trials to facilitate implementation, including small in-

centives such as lotteries or wellness initiatives, did not fit with

the current EPOC taxonomy descriptors. To address such issues

we included full descriptions of trials, study context and imple-

mentation strategies, and reported median and range of effects of

included studies. A revision of the EPOC taxonomy and descrip-

tors to align more with the implementation strategies used in non-

clinical settings may improve EPOC strategy coverage and facil-

itate classification for studies undertaken in childcare and other

community settings. Interpretation of the findings therefore rep-

resents a considerable challenge.

Among studies aiming to target childcare healthy eating or nutri-

tion policies and practices, improvements were often reported on

measures of food provision by childcare service staff. For exam-

ple, relative to control services, implementation of the majority of

practices pertaining to the types of foods served to children were

reported in the multi-component intervention conducted by Bell

and colleagues (Bell 2014), and the staff wellness programme con-

ducted by Gosliner and colleagues (Gosliner 2010). Significant

effects were also reported for measures of food energy and fat (the

primary macronutrients targeted by the intervention) following a

one-day workshop for cooks and ongoing support from a regis-

tered dietitian in the study by Williams and colleagues (Williams

2002). Similarly, within-group improvements were reported on

all measures of food provision among both implementation train-

ing support strategies trialled by Johnston Molloy and colleagues

(Johnston Molloy 2013). Childcare services may be particularly

amenable to making changes to improve food provision given

that in most jurisdictions providing food consistent with nutrition

guidelines is required under service licensing and accreditation

standards, as food provision is typically the primary responsibility

of a single staff member (Froehlich Chow 2011) (i.e. the service

cook), and given strong interest among staff to provide healthy

foods to children (Derscheid 2010; Pagnini 2007). Furthermore,

barriers to provision of healthy foods by services typically pertain

to limited knowledge and skills of cooks (Froehlich Chow 2011;

Moore 2005; Pollard 1999), with it being suggested such barri-

ers be overcome through training (Michie 2008). The findings of

this review suggest that the multi-component interventions tar-

geting food service provision, many of which included implemen-

tation support focusing on professional development and training
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of cooks, may have successfully overcome such reported barriers.

In contrast, improvements were not consistently reported on other

measures of healthy eating or physical activity policy or practice

implementation. Support from childcare executive committees,

the service manager or parents (Wolfenden 2015a), as well as staff

members’ own healthy eating or physical activity behaviours, self-

efficacy in facilitating healthy eating or physical activity, and neg-

ative staff attitudes (Cashmore 2008; Copeland 2011; Froehlich

Chow 2011), have all been identified as impediments to imple-

menting healthy eating or physical activity-promoting policies and

practices. Furthermore, for the implementation of physical activ-

ity policies, practices and programmes in particular, structural bar-

riers, such as a preference for child-directed rather than teacher-

led structured physical activity by childcare service staff, a lack

of space, inclement weather or lack of broader policy framework

(Cashmore 2008; Copeland 2011), have been noted as implemen-

tation barriers. Such a complex range of potential determinants to

implementation in this setting may require carefully considered

and targeted support strategies in order for them to be overcome.

Only three of the included studies examined the impact of inter-

ventions on measures of child nutrition, physical activity or adi-

posity and effects were mixed. Improvements in both the imple-

mentation of nutrition practices regarding food service and in child

diet were reported following the multi-component intervention

conducted by Williams and colleagues (Williams 2002). However,

the multi-component support provided in the trial by Finch and

colleagues did not improve child physical activity while in care

(Finch 2014), nor did intensive implementation support strate-

gies to facilitate implementation of the Nutrition and Physical

Activity Self-Assessment for Child Care (NAPSACC) programme

(Alkon 2014). Such findings are likely to reflect limited improve-

ments in implementation of physical activity practices for both

trials. Providing intensive implementation support did, however,

reduce child body mass index (BMI) z-score in the evaluation of

the NAPSACC programme conducted by Alkon and colleagues

(Alkon 2014). Such a finding was surprising given that improve-

ments in healthy eating and physical activity policies, but not prac-

tices, were reported. Potentially, the implementation support may

have facilitated the implementation of other obesity prevention

practices by staff of intervention childcare services, or in the home.

Further research is warranted to assess such effects in future trials.

Overall completeness and applicability of
evidence

Six of the 10 included trials were conducted by two research groups

in the USA and Australia (Alkon 2014; Bell 2014; Benjamin 2007;

Finch 2012; Finch 2014; Ward 2008). Furthermore, all of the

included studies were conducted in high-income countries. The

applicability of study findings to lower and middle-income coun-

tries, where the operational, philosophical and cultural contexts

may differ substantially, is unknown (Rosemburg 2003). Future

research, conducted by a greater range of research groups in dif-

ferent research contexts, would strengthen the applicability of the

evidence base.

Quality of the evidence

The overall rating of the quality of the body of evidence reported

in this review across all GRADE domains was very low, suggest-

ing that the effects of interventions reported in the review may

differ from the true effects. ’Risk of bias’ assessments identified a

number of limitations of the existing trials, particularly among the

non-randomised designs. Risk of performance bias (due to lack of

blinding of participants or personnel), detection bias (due to use of

self-assessment measures in some studies) and reporting bias (due

to a lack of prospective registration or published trial protocols)

were particularly prevalent among included studies. The compar-

ison groups used limited the directness of the assembled evidence.

A number of studies included comparison groups that included

some active implementation support (Johnston Molloy 2013), or

’usual’ implementation support (Bell 2014; Finch 2012), which

may not have been well defined. Finally, there were concerns re-

garding the precision of the estimates of included studies for the

primary outcomes of this review. Most studies included samples

of fewer than 15 per trial arm, which is likely to be insufficient

to detect small but meaningful effects. Similarly, seven of the 10

trials included a measure of implementation as the primary trial

outcome (Alkon 2014; Bell 2014; Benjamin 2007; Finch 2012;

Gosliner 2010; Johnston Molloy 2013; Ward 2008), and only one

of these performed a sample size calculation to justify the included

sample (Finch 2012). As trial data could not be pooled in meta-

analysis, under-powering of individual studies in this review may

mask important effects.

Potential biases in the review process

The review included a comprehensive search strategy for peer-

reviewed and grey literature and examined over 6000 citations.

We also sought relevant studies from screening of citations of in-

cluded studies, and from contact with experts in the field. While

the search strategy was rigorous, as a field in which terminology for

implementation constructs are developing, it is possible that not all

studies that report implementation outcomes were identified. For

example, it has been estimated that 15% of studies use implemen-

tation strategies that cannot be classified using implementation

taxonomies (Mazza 2013). Potentially relevant studies may have

been missed based on the implementation strategy search terms

used in this review. However, a previous review conducted by the

Agency for Healthcare Research and Quality failed to identify any

studies of implementation strategies targeting healthy eating and

physical activity in the childcare setting (Rabin 2010), and con-

tact with other experts in the field did not yield any additional
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studies to those identified in the primary search. Such findings

provide some evidence to suggest that the search strategy may have

provided reasonable coverage of the relevant literature. Nonethe-

less, we will assess the appropriateness of search terms in future

updates of the review to ensure that the search terms are inclu-

sive of relevant implementation terminology and newly released

taxonomies. The method for describing effects across studies may

have also introduced bias. In instances where a primary implemen-

tation outcome was not identified in included trials we utilised a

median effect size across implementation outcomes. Such analyses

are inconsiderate of the robustness of individual measures, and

may mask important effects on single implementation outcomes.

Consideration of the narrative description of each trial included in

the review is therefore important when interpreting trial findings.

Agreements and disagreements with other
studies or reviews

Contextualising the findings of the review with those conducted

previously is difficult given that few reviews have examined the ef-

fectiveness of implementation strategies in community settings. A

comprehensive review conducted in 2008 identified just one study

in the childcare setting, which targeted implementation of policies

and practices to reduce the risk of skin cancer (Rabin 2010). The

review found mixed evidence of the effectiveness of strategies to

support implementation of health promotion policies and prac-

tices in other settings, such as schools and sporting clubs: findings

that are similar to the conclusions of this review (Rabin 2010).

In healthcare settings, systematic reviews have found that multi-

component implementation strategies may not be more effective

than single component strategies (Squires 2014). However, small

positive improvements in implementation or professional practice

have been found in large systematic review of strategies including

audit and feedback (Ivers 2012), training (Forsetlund 2009), and

academic detailing (O’Brien 2007). More trials are required in the

childcare setting to determine if such strategies are similarly effec-

tive in this setting.

A U T H O R S ’ C O N C L U S I O N S

Implications for practice

The review highlights how little guidance is available for policy

makers and practitioners interested in supporting the implementa-

tion of healthy eating, physical activity or obesity prevention poli-

cies, practices and programmes in centre-based childcare services.

Collectively the findings suggest that implementation strategies

can have a positive impact, albeit limited, on the implementation

of healthy eating, physical activity and obesity prevention policies,

practices and programmes in this setting. With a small number of

trials to date and in the absence of high-quality evidence, forma-

tive work to achieve a comprehensive understanding of the setting,

context and barriers to implementation, and careful selection of

support strategies to address these, may be particularly important

for practitioners to maximise the potential for successful imple-

mentation (French 2012).

Implications for research

The findings of this review suggest that there is considerable scope

to improve the evidence base to guide future efforts to support

implementation of healthy eating, physical activity and obesity

prevention programmes in centre-based childcare services. The

limited number of trials is surprising given the large numbers of

trials testing interventions in to improve healthy eating, physi-

cal activity or obesity prevention interventions in recent system-

atic reviews in this setting (Finch 2016; Mikkelsen 2014; Sisson

2016). The findings confirm bibliographic studies that indicate

that trials examining the effects of strategies to implement evi-

dence-based programmes or polices represent a fraction of public

health research trials (Wolfenden 2016a; Wolfenden 2016c; Yoong

2015). Greater investment in research, and research infrastructure

to support trials to improve dissemination and implementation

of effective childcare-based interventions, is therefore warranted

(Wolfenden 2016b). Additionally, the review identified a number

of ongoing studies in the area, which will further contribute to the

evidence base (see Characteristics of ongoing studies).

In many instances the trials included in the review had small sam-

ples (Alkon 2014; Benjamin 2007; Finch 2014; Gosliner 2010;

Hardy 2010; Williams 2002), which may be unable to detect im-

portant improvements in policy or practice, or they used self-re-

ported measures of implementation. The cost of practice improve-

ments was not assessed in any included trials and few trials assessed

the impact of interventions on child health behaviours or weight

status (Alkon 2014; Finch 2014; Williams 2002). Comprehen-

sive evaluations of future efforts to improve the implementation

of health-promoting initiatives targeting excessive weight gain or

its determinants in this setting are required to address the limita-

tions identified within the existing evidence base. The use of hy-

brid designs in future trials, in which implementation outcomes

as well as impacts on health behaviours or weight status have been

recommended, is one means of achieving this (Cohen 2015).

With a few exceptions, most included studies developed imple-

mentation support strategies without the aid of relevant theory or

theoretical frameworks (Alkon 2014; Finch 2012; Gosliner 2010;

Hardy 2010; Johnston Molloy 2013; Williams 2002). Perhaps un-

surprisingly, the use of the range of potential strategies, as described

in the EPOC taxonomy, was relatively limited by the included

studies, and focused often on one-off training or resource provi-

sion. The factors that influence policy or practice implementation

are typically complex. Improvements in implementation may re-

quire ongoing changes to systems and processes rather than fixed
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discrete support. However, none of the trials included strategies to

address other fiscal, political, regulatory or governance factors that

could potentially influence the success of implementation efforts.

The use of comprehensive theoretical frameworks could assist in

considering a broad range of implementation barriers and design-

ing appropriate support strategies to address these (Cane 2012;

Damschroder 2009).

Further, given that the impact of current implementation sup-

port strategies appears equivocal, future theoretically informed re-

search to identify the mechanism by which support strategies may

facilitate implementation would be of particular value to guide

future strategy design. The Theoretical Domains Framework is

supported by documented processes to identify impediments to

implementation, selection of support strategies to overcome such

barriers, and validated instruments to assess implementation con-

structs (French 2012; Michie 2008). The framework has been suc-

cessfully applied in clinical settings to improve professional prac-

tice (Cane 2012; Phillips 2015). Application of implementation-

specific frameworks such as the Theoretical Domains Framework

in the childcare setting seems warranted to examine whether this

improves the impact of implementation interventions in this set-

ting. Furthermore, adaptation and revalidation of tools to assess

implementation constructs in future trials in the setting would

provide valuable insights into mechanisms of effect to progress the

field.
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C H A R A C T E R I S T I C S O F S T U D I E S

Characteristics of included studies [ordered by study ID]

Alkon 2014

Methods Study design: cluster-randomised controlled trial

Intervention duration: 7 months

Length of follow-up from baseline: 7 months

Differences in baseline characteristics: reported

Unit of allocation: childcare service

Unit of analysis: childcare service (child behaviour and weight status were assessed at

the level of the individual)

Participants Service type: childcare centres

Region: California, Connecticut and North Carolina, USA

Demographic/socioeconomic characteristics: children between the ages of 3 and 5

years of age from racial/ethnically diverse backgrounds and primarily of low-income

families

Inclusion/exclusion criteria: inclusion criteria: English-speaking service manager, on-

site kitchen, racial/ethnic diversity among the children, participation by at least 60%

of families, and a population of children in care primarily comprised of low-income

children between the ages of 3 and 5 years of age

Number of services randomised: 18 (9 intervention, 9 control)

Numbers by trial group:

n (controls baseline) = 9

n (controls follow-up) = 9 (2 small services under same ownership analysed as 1 service)

n (interventions baseline) = 9

n (interventions follow-up) = 9

Recruitment:

Service: 42 childcare services were recruited, of which 24 services did not meet the

inclusion criteria. Childcare health consultants from California and North Carolina

recruited the convenience sample of services for their respective states while Connecticut

services were recruited by the Connecticut principal investigator.

Child:

Physical activity: 8 children at each service, randomly selected by a statistician

BMI: the research assistants selected children at the pre-intervention period for height and

weight measurements from service-specific randomly ordered lists of enrolled children.

Those with pre-intervention measurements (268) were prioritised for measurement post-

intervention (336); 209 children had useable data at both time points.

Recruitment rate: 43%

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

Policies, practices or programmes targeted by the intervention:

Nutrition and Physical Activity Self-Assessment for Child Care (NAPSACC) programme

including:

- Childhood obesity

- Healthy eating for young children

- Physical activity for young children

- Personal health and wellness
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Alkon 2014 (Continued)

- Working with families to promote healthy behaviours

Implementation strategies:

- Workshop: the childcare health consultants facilitated 5 x 1-hour NAPSACC work-

shops for child care providers and other staff (e.g. cooks, administrators) at each of the

intervention services on i) childhood obesity; ii) healthy eating for young children; iii)

physical activity for young children; iv) personal health and wellness; and iv) working

with families to promote healthy behaviours

- Consultation: childcare health consultants provided at least monthly on-site consulta-

tions and additional phone or email consultations and materials and resources (posters

and information sheets on nutrition and physical activities). The childcare health con-

sultants conducted a mean of 11 on-site visits and 8 off-site consultations per service

over the 7-month intervention, in addition to the provider and parent workshops.

- Policy support: childcare health consultants worked with the service managers to write

or update the service nutrition and physical activity policies

- Parent workshop: 7 of the intervention services also received the parent workshop

“Raising Healthy Kids”

Who delivered the intervention: previously trained nurse childcare health consultants

Theoretical underpinning: not reported

Description of control: delayed NAPSACC intervention in year 2 of the study

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

programmes:

Service nutrition and physical activity policies:

Data collection method: Californian Childcare Health Programme Health and Safety

Checklist (CHPHSPC) completed by blinded research assistants and used to determine

if the service’s written policies adhered to national guidelines

Validity of measures used: unclear - this policy measurement technique was used in another

study and was shown to be a valid measure of the effect of childcare health consultant

interventions on childcare service environments

Provider nutrition and physical activity practices:

Data collection method: modified version of the Environment and Policy Assessment

and Observation (EPAO) was completed by a research assistant. Mean scores for the

nutrition and physical activity scales were calculated for each service then aggregated by

intervention and control services

Validity of measures used: although these items were modified from a reliable instrument,

they were not previously validated in the format included in this study

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

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

Child physical activity:

Data collection method: the Observation System for Recording Activity in Preschools

(OSRAP) - Data collection was completed by a trained research assistant. Children were

observed in 15-second intervals for a total of 12 to 16 minutes per child; the observations

were conducted over an 8-hour day. Data were aggregated as the mean percentage of

physical activity intensity (1 = stationary to 5 = fast)

Validity of measures used: the OSRAP has been validated and has been compared

favourably with accelerometer data

Child weight status:
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Alkon 2014 (Continued)

Data collection method: BMI z-score - the research assistants used a portable foldable

stadiometer to measure height and a digital scale to measure weight. Pre/post BMI z-

score and % underweight, healthy weight, overweight and obese children

Validity of measures used: unclear - appears to be an objective measure

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Authors indicate that the services were ran-

domly assigned to treatment groups, but

the sequence generation procedure was not

described

One control group service that was not able

to adequately complete baseline data col-

lection was replaced by a matched service

(unclear if this was randomly chosen)

Allocation concealment (selection bias) Unclear risk Method of concealment not described.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Outcome assessment was undertaken by

blinded research personnel and therefore

the risk of detection bias is considered to

be low

Incomplete outcome data (attrition bias)

All outcomes

Low risk Complete data collected for all services (8

control and 9 intervention), with no ser-

vices excluded from the analysis - therefore

risk of attrition bias is considered to be low

Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting

Recruitment to cluster Low risk Selection of participants from each service

for measurement of child diet, physical ac-

tivity and BMI outcomes was random, so

risk of bias through selection to cluster is

considered to be low
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Baseline imbalance Unclear risk There is baseline imbalance in parent and

child care provider characteristics but they

adjust for some of these in the analysis

Loss of clusters Unclear risk In the control group replaced 1 cluster with

a matched cluster and then merged 2 clus-

ters (services that came under same man-

agement) for analysis

Incorrect analysis Low risk Hierarchical linear models conducted to as-

sess child-level BMI z-score outcomes (ac-

counting for clustering within the service)

Compatibility with individually

randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Other bias Unclear risk -

Bell 2014

Methods Study design: quasi-experimental trial

Intervention duration: average of 22 months between initiation of intervention and

collection of follow-up data

Length of follow-up from baseline: average 22 months (between initiation of inter-

vention and collection of follow-up data)

Differences in baseline characteristics: reported

Unit of allocation: childcare service

Unit of analysis: childcare service

Participants Service type: preschools and long daycare services

Region: Intervention: Hunter New England region, New South Wales, Australia; Con-

trol: New South Wales, Australia

Demographic/socioeconomic characteristics: Intervention: the Hunter New England

region - a geographically large area (130,000 km2) with a demographically diverse popu-

lation including metropolitan urban and suburban areas, regional services, and rural and

isolated remote communities. The region included pockets of wealth and poverty, and

an overall socioeconomic status lower than the New South Wales state average. Control:

not reported

Inclusion/exclusion criteria: all services located within the intervention region were

invited to participate. Services were excluded that catered for children with special needs

such as intellectual or physical disabilities.

Number of services randomised: 583 (287 intervention, 296 control)

Numbers by trial group:

n (control baseline) = 251

n (control follow-up) = 191

n (intervention baseline) = 261

n (intervention follow-up) = 240

Recruitment: Intervention: all services (n = 287) located within the intervention region
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were invited to participate. Control: a simple random sample of eligible centre-based

childcare services in all other regions of the state of New South Wales were invited to

participate in the study as the comparison group (n = 296)

Recruitment rate: Intervention: 91%; Control: 85%

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

Policies, practices or programmes targeted by the intervention:

Healthy eating policies and practices of childcare services including:

- Staff training in nutrition

- Policy guiding the content of food and drinks provided to children by the service

- Policy guiding the content of food and drinks packed for children by parents

- Provision of non-sweetened drinks (milk and water) only to children during care

- Parent participation in nutrition policy or programmes

- Provision of foods to children consistent with dietary guidelines (for services that

provide meals to children) and accreditation requirements

Implementation strategies:

- Identifying leaders and obtaining their support and endorsement of the programme

and targeted policy and practices

- Provision of professional development for staff (2 x 6-hour workshops (1 for staff and

service managers, 1 for cooks and service managers)

- Small incentives

- Resource provision

- Performance monitoring and feedback

- Follow-up support (20-minute phone call once, 5 newsletters)

Who delivered the intervention: the intervention was delivered by health service staff

who worked with regional representatives of the Department of Community Services

and childcare service staff to implement the intervention strategies

Theoretical underpinning: the intervention was based on practice change and capacity-

building theoretical frameworks

Description of control: from July 2008 onwards, preschool services (not including long

daycare services) in New South Wales were able to access implementation support via a

government-supported programme that aimed to promote physical activity and healthy

eating for children

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

programmes:

Service healthy eating policies and practices:

- Staff with nutrition training

- Services with a policy guiding the content of food and drinks provided to children by

the service

- Services with a policy guiding the content of food and drinks packed for children by

parents

- Services providing only water or plain milk to children

- Parent participation in nutrition policy or programmes

Data collection method: computer-assisted telephone interview with service managers

Validity of measures used: not reported

Nutritional quality of lunch menus:

- Number of times processed foods high in fat, salt and/or sugar were listed on the menu

each day
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- Number of times sweetened drinks were listed on the menu each day

- Number of times water was listed on the menu each day

- Number of ‘child size’ servings of fruit listed on the menu each day

- Number of ‘child size’ servings of vegetables listed on the menu each day

Classification into the following categories:

- No high-fat, -salt and/or -sugar processed food menu items

- No sweetened drink menu items

- Water with every eating occasion

- 1 child-size serving of fruit listed on the menu each day

- The number of child-size servings of vegetables listed on the menu each day

Data collection method: all services were invited to submit a copy of their current 2-week

menu

Validity of measures used: not reported

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

Outcome relating to child diet, physical activity or weight status: not applicable

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-experimental design. High risk of se-

lection bias as intervention services were re-

cruited from a selected area. Control ser-

vices were randomly selected from a com-

parison region. There were no details pro-

vided regarding the sequence generation

procedure used to randomise control ser-

vices for selection

Allocation concealment (selection bias) High risk Quasi-experimental design. Intervention

services were recruited from a selected area,

therefore high risk of bias as no conceal-

ment of allocation

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Self-reported policies and practices. There

was no blinding of research personnel or

participants (service managers) and due to

the self-report of this outcome, risk of bias
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is considered to be high

Incomplete outcome data (attrition bias)

All outcomes

High risk There was a large difference in the propor-

tion of services followed up amongst inter-

vention and control groups and the propor-

tion that provided a menu for assessment:

Intervention group: 91% of services sur-

veyed at baseline were followed up and 61%

provided a menu

Control group: 76% of services from the

control area (NSW) were followed up and

49% provided a menu

Due to the magnitude of difference in the

proportions of participants followed up be-

tween groups, the risk of bias is assessed as

high

Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting

Potential confounding Unclear risk Authors state that “Characteristics of ser-

vices were not adjusted for in the logis-

tic regression model as we were looking

at change within services and the baseline

score of the services effectively controlled

for potential differences in baseline charac-

teristics between the two regions.” It is un-

known whether this was adequate to reduce

bias due to known confounders

Other bias Unclear risk -

Benjamin 2007

Methods Study design: cluster-randomised controlled trial (counties randomly allocated into

either the intervention (n = 6) or comparison (n = 2) group; all eligible services were

approached and services enrolled on a first-come first-served basis)

Intervention duration: 6 months

Length of follow-up from baseline: approximately 10 months (assessments occurred

4 months after the 6-month intervention)

Differences in baseline characteristics: not reported

Unit of allocation: county

Unit of analysis: childcare service

Participants Service type: childcare centres

Region: North Carolina, USA

Demographic/socioeconomic characteristics: not reported

Inclusion/exclusion criteria: inclusion criteria: size of the childcare service (between 20
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and 150 children); participation in the Child and Adult Care Food Program; rating of 3,

4 or 5 stars on the NC1-5 Star Rating System for quality child care. Exclusion criteria:

open case of child abuse or neglect; service provided services to a special population of

children only; Head Start service; classified as a family child care home

Number of services randomised: 19 (15 intervention, 4 control)

Numbers by trial group:

n (control baseline) = 4

n (control follow-up) = 4

n (intervention baseline) = 15 (2 intervention services withdrew because their manager

had left their position)

n (intervention follow-up) = 13

Recruitment: convenience sampling - the North Carolina childcare regulatory agency

provided a list of eligible childcare services for each intervention and comparison county.

2 services were selected per county, except for 1 large county where 5 services participated.

Recruitment rate: not reported

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

Policies, practices or programmes targeted by the intervention:

NAPSACC programme. The programme focused on 15 nutrition and physical activity

areas. Nutrition areas of focus included: fruits and vegetables; fried food and high-fat

meats; beverages; menus and variety; meals and snacks; food items outside of regular

meals and snacks; supporting healthful eating; nutrition education for children, parents

and staff; and nutrition policy. Key physical activity areas of focus included: active play

and inactive time; TV use and TV viewing; play environment; supporting physical

activity; physical activity education for children, parents and staff; and physical activity

policy.

Implementation strategies:

- Self-assessment: childcare service managers, with assistance from key service staff, com-

pleted the self-assessment instrument to identify current service nutrition and physical

activity policies and practices

- Action plan: NAPSACC trained childcare health consultants worked with the services

to develop an action plan to improve at least 3 areas identified from the self-assessment

instrument. Childcare service managers were asked to select their priority areas for im-

provement in order to facilitate the most fitting and lasting environmental changes at

the service.

- Workshops: the trained childcare health consultants delivered 3 x 30-minute workshops

on being overweight, healthful eating and physical activity

- Provision of technical assistance: ongoing technical assistance (visits and calls) were

provided by the childcare health consultants to service managers to support policy and

practice changes

Who delivered the intervention: NAPSACC trained childcare health consultants

Theoretical underpinning: NAPSACC is a theory-based programme that employs com-

ponents of social cognitive theory against a backdrop of the socio-ecological framework.

The inherent relationship between environment and behaviour has proven useful in in-

tervention research. Social cognitive theory identifies several factors that influence be-

haviour change, including expectancies, observational learning, self-efficacy, behavioural

capability, reinforcement and reciprocal determinism, which were all principles used to

guide the NAPSACC intervention.

Description of control: the comparison services did not receive any training or technical
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assistance from a childcare health consultant but completed only the pre- and post-self-

assessment instrument

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

programmes:

Total nutrition and physical activity score assessed using the self-assessment instrument,

which included 29 nutrition and 15 physical activity questions with either a demonstrated

or a perceived relationship to childhood overweight. Each question had 3 response

categories, assigned 1, 2 or 3 points (1 = minimum standard, 2 = good, 3 = best practice)

Data collection method: self-assessment instrument

Validity of measures used: not established at time of study - additional work tests the relia-

bility and validity of the NAPSACC self-assessment instrument in a sample of childcare

services

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

Outcome relating to child diet, physical activity or weight status: not applicable

Notes Given the small sample size (n = 4) in the comparison group, no between-group com-

parisons were made

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Counties were matched and randomly al-

located to control or intervention groups.

The sequence generation procedure is not

described

Allocation concealment (selection bias) Unclear risk Unclear as to whether concealment of allo-

cation occurred.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Self-assessment conducted by childcare ser-

vice staff for nutrition and physical activity

policies and practices

No blinding of research personnel or par-

ticipants (service managers) and due to the

self-report of this outcome the risk of bias

is considered high
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Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 17 of the 19 intervention group services

had full data available and 4 of 4 control

services. No information is provided on the

characteristics of the services that dropped

out, nor sensitivity analysis undertaken to

test assumptions regarding missing data

Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting

Recruitment to cluster Unclear risk All services within the county invited to

participate and chosen to participate on

first-come basis - 2 per county, but 1 county

was given permission to have 5 services par-

ticipate

Baseline imbalance Unclear risk A convenience sample of 6 intervention

and 2 comparison counties, matched on

urban/rural status randomly allocated to

intervention or comparison group. Un-

clear if baseline characteristic imbalances

are present as this was not reported. Out-

come measures at baseline were similar

Loss of clusters Unclear risk Unclear whether the 2 lost services were

from the same county

Incorrect analysis High risk No statistical analysis completed due to

small sample size.

Compatibility with individually

randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Other bias Unclear risk -
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Finch 2012

Methods Study design: quasi-experimental study

Intervention duration: 3 months (staggered)

Length of follow-up from baseline: 18 months (follow-up was conducted approxi-

mately 12 months after the initiation of the intervention with wave 1 services, and ap-

proximately 6 months after the initiation of the intervention for wave 2 services)

Differences in baseline characteristics: reported

Unit of allocation: childcare service

Unit of analysis: childcare service

Participants Service type: long daycare services and preschools

Region: Intervention: Hunter New England region, New South Wales, Australia; Con-

trol: New South Wales, Australia

Demographic/socioeconomic characteristics: Intervention: the intervention region

included a large non-metropolitan area (more than 130,000 km2) encompassing urban

and rural communities with a population of 60,970 children aged 0 to 5 years. Control:

the comparison region of New South Wales had an area of 801,305 km2 and included

major cities, inner regional services, outer regional services, remote and very remote areas.

New South Wales has a population of 506,095 children aged 0 to 5 years

Inclusion/exclusion criteria: inclusion criteria: long daycare services and preschools in

the Hunter New England area (intervention group) or the remainder of New South

Wales (comparison group) as recorded by the licensing agency for such services. Exclusion

criteria: services catering solely for children with special needs such as intellectual or

physical disabilities

Number of services randomised: 484 services participated in baseline measures. Inter-

vention: 275 (not randomised, those services approached who agreed to participate and

completed baseline data collection). Control: 209 (of those randomly approached and

who took part in baseline evaluation).

Numbers by trial group:

n (control baseline) = 209

n (control follow-up) = 164

n (intervention baseline) = 275

n (intervention follow-up) = 228

Recruitment: Intervention: all services (n = 338) located within the intervention region

were invited to participate. Control: a simple random sample of eligible centre-based

childcare services in all other regions of the state of New South Wales were invited to

participate in the study as the comparison group (n = 298).

Recruitment rate: Intervention: 81%; Control: 83%

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

Policies, practices or programmes targeted by the intervention:

- Physical activity policy

- Conducting daily fundamental movement sessions with recommended components

- Time spent on structured physical activities

- All staff usually participate in free active play

- All staff usually provide verbal prompts for physical activity

- Children are allowed to watch small screen recreation less than once per week

- Children participate in seated activities for no longer than 30 minutes at a time

- Staff trained in physical activity

Implementation strategies:

- Offer of staff training (1 x 6-hour workshop)
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- Offer of information programme resources and instructional materials:

- Offer of follow-up support (2 x 15-minute support calls, 2 support emails/faxes, 6

project newsletters)

- Provision of performance monitoring and feedback regarding policy and practice adop-

tion

- Offer of incentives

Who delivered the intervention: the staff training was delivered by external experts and

follow-up support and performance monitoring and feedback (telephone) was delivered

by health service staff

Theoretical underpinning: not reported

Description of control:

- Childcare service staff were invited to attend a full day workshop provided by a non-

government organisation

- Provision of a printed resource folder

- Provision of a small financial grant to support staff attendance at training or the purchase

of equipment

- Opportunity for additional support strategies to be provided by local health services at

their discretion

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

programmes:

- Services with a physical activity policy that referred to:

- Child fundamental movement skills development

- Limits on small screen recreation and TV

- Physical activity training for staff

- Services conducting daily fundamental movement sessions with recommended com-

ponents

- Time spent on structured physical activities

- Services where all staff usually participate in free active play (role modelling)

- Services where all staff usually provide verbal prompts for physical activity

- Services where children are allowed to watch small screen recreation less than once per

week

- Services where children participate in seated activities for no longer than 30 minutes

at a time

- Services with staff trained in physical activity

Data collection method: service manager self-report via computer-assisted telephone in-

terview

Validity of measures used: unclear (developed following review of existing validated tools

and pre-tested prior to use)

Outcome relating to staff knowledge, skills or attitudes:

Service manager knowledge of:

- The recommended time children should be sedentary

- Child physical activity recommendations

- The recommended maximum time children should watch television

Data collection method: service manager self-report via computer-assisted telephone in-

terview

Validity of measures used: unclear

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable
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Outcome relating to child diet, physical activity or weight status: not applicable

Notes The study had multiple outcomes but did not appear to adjust the P value for multiple

comparisons

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk Quasi-experimental design. High risk of se-

lection bias as the intervention services were

recruited from a selected area. Control ser-

vices were randomly selected from a com-

parison region. No detail is provided re-

garding the sequence generation procedure

used to randomise control services for selec-

tion. Table 2 shows that services within the

intervention and comparison sites differed

significantly in terms of socio-economic ar-

eas, geographic locality and services with

children of an Aboriginal background

Allocation concealment (selection bias) High risk Quasi-experimental design. Intervention

services were recruited from a selected area,

therefore high risk of bias as there was no

concealment of allocation

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation, how-

ever, as the control group may have also re-

ceived some form of intervention, system-

atic bias between groups in terms of perfor-

mance bias is unknown

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Self-reported physical activity policies and

practices. No blinding of research person-

nel or participants (service managers) and

due to the self-report of this outcome, the

risk of bias is considered to be high

Incomplete outcome data (attrition bias)

All outcomes

Unclear risk 83% of intervention group services in-

cluded in final post-test data analysis; 78%

of comparison group services included in fi-

nal post-test data analysis. While these pro-

portions are similar, it is unclear whether

the services lost to follow-up differed be-

tween groups. No sensitivity analysis re-
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ported to test assumptions regarding miss-

ing data

Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting

Potential confounding Unclear risk Authors state that “Characteristics of ser-

vices were not adjusted for in the logis-

tic regression model as we were looking

at change within services and the baseline

score of the services effectively controlled

for potential differences in baseline charac-

teristics between the two regions.” It is un-

known whether this was adequate to reduce

bias due to known confounders

Other bias Unclear risk -

Finch 2014

Methods Study design: cluster-randomised controlled trial

Intervention duration: 7 months

Length of follow-up from baseline: 8 months

Differences in baseline characteristics: reported

Unit of allocation: childcare service

Unit of analysis: childcare service (child physical activity was assessed at the level of the

individual)

Participants Service type: centre-based long daycare services

Region: Hunter region, New South Wales

Demographic/socioeconomic characteristics: the Hunter region encompasses non-

metropolitan ‘major cities’ and ‘inner regional’ areas with 14,061 children aged 3 to 5

years residing in the area. 5% of residents speak languages other than English and 2% of

residents are of Aboriginal or Torres Strait Islander origin. The Hunter region has lower

indices of socioeconomic status than the New South Wales state average.

Inclusion/exclusion criteria: inclusion criteria: centre-based long daycare services (pro-

viding care for a minimum of 8 hours a day). Services were required to have at least

25 enrolled children aged between 3 to 5 years. Children aged 3 to 5 years attending

participating services were eligible for the study if they attended on the day of the week

nominated by the service manager for baseline data collection.

Number of services randomised: 20 services (10 intervention (242 children), 10 control

(215 children)

Numbers by trial group:

n (controls baseline) = 10 services

n (controls follow-up) = 10 services

n (interventions baseline) = 10 services

n (interventions follow-up) = 10 services

Recruitment: a total of 70 childcare services in the study region served as the sampling
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frame

Recruitment rate: 54%

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

Policies, practices or programmes targeted by the intervention:

- Fundamental movement skill development activity sessions

- Staff delivery of structured physical activity

- Staff role modelling of active play and delivery of verbal prompts

- Limiting small screen recreation and sedentary time

- Providing children with a physical activity-promoting indoor and outdoor physical

environment

- Physical activity policy

Implementation strategies:

- Staff training (6-hour workshop for childcare service staff )

- Provision of resources

- Follow-up support (2 telephone support calls and a 2-hour service visit)

- Performance feedback via project newsletter on 2 occasions

- Incentives

- Opinion leaders

Who delivered the intervention: workshop and follow-up component delivered by

experts

Theoretical underpinning: the multi-level intervention was designed using the social

ecological models of health behaviour change

Description of control: wait list control group that did not receive the intervention

or any intervention support or materials during the study period and were offered the

intervention after collection of all follow-up data

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

programmes:

- Fundamental movement skill development activity sessions

- Staff delivery of structured physical activity

- Staff role modelling of active play and delivery of verbal prompts

- Limiting small screen recreation and sedentary time

- Physical activity-promoting resources and materials

- Portable equipment

- Physical activity policy

Data collection method: observational audit - EPAO was conducted by 2 trained research

staff

Validity of measures used: unclear - EPAO has reported high inter-observer agreement but

other psychometric properties of this tool are not reported

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences:

The number of child injuries recorded at the service in the month of data collection at

baseline and follow-up

Data collection method: service manager self-report via interview

Validity of measures used: unclear

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

Child step count:
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Data collection method: pedometer worn for 1 day during attendance at the childcare

service

Validity of measures used: a valid measure of physical activity in preschool age children

Notes The trial had multiple outcomes but did not appear to adjust the P value for multiple

comparisons

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk Computerised random number function in

Microsoft Excel was used to generate ran-

dom number sequence

Allocation concealment (selection bias) Low risk Statistician not involved in the project al-

located the services to groups using a com-

puterised program

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Implementation of policies and practices

measured using observational audit - re-

search staff undertaking audits were blind

to group allocation

Incomplete outcome data (attrition bias)

All outcomes

Low risk Implementation of policies and practices -

no loss to follow-up (10 intervention ser-

vices; 10 control services)

Selective reporting (reporting bias) Low risk There are no unreported outcomes accord-

ing to those planned in the published pro-

tocol

Recruitment to cluster Low risk For the child physical activity measure,

children were recruited by service managers

at the service selecting a day of the week for

measurement to occur. Allocation was not

revealed to services until after baseline data

collection

Baseline imbalance High risk Baseline imbalance in services in areas of

higher socio-economic status (intervention

90%, control 60%) and average years of

51Strategies to improve the implementation of healthy eating, physical activity and obesity prevention policies, practices or programmes

within childcare services (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Finch 2014 (Continued)

operation (intervention 8 years, control

20 years) and no mention of adjustment

within analysis

Loss of clusters Low risk 100% followed up.

Incorrect analysis Low risk Generalised linear mixed model account-

ing for children nested within services

Compatibility with individually

randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Other bias Unclear risk -

Gosliner 2010

Methods Study design: randomised trial

Intervention duration: not reported

Length of follow-up from baseline: 10 months

Differences in baseline characteristics: not reported by group

Unit of allocation: childcare service

Unit of analysis: childcare service staff

Participants Service type: childcare centres

Region: California, USA

Demographic/socioeconomic characteristics: childcare services were located in low-

income neighbourhoods in Northern California

Inclusion/exclusion criteria: inclusion criteria: services that were already participating

in a health education and policy development project (Child Health and Nutrition

Service Enhancement) with the Contra Costa Child Care Council

Number of services randomised: 18 (9 intervention, 9 control)

Numbers by trial group:

n (controls baseline) = 7

n (controls follow-up) = 7

n (interventions baseline) = 6

n (interventions follow-up) = 6

Recruitment: 9 pairs of eligible services were matched on city of location and programme

size and were randomised to either the intervention or control group

Recruitment rate: 84% entered the study

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

Policies, practices or programmes targeted by the intervention:

Nutrition and physical activity policies, children’s food and physical activity environment

Implementation strategies:

- Training and technical assistance regarding children’s health and nutrition

- Received a set of nutrition and physical activity policies

- Staff wellness programme consisting of:

- Kick-off wellness training with individual health consultations including education,

individual health assessments
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- Monthly newsletters and information with pay-checks promoting healthy eating and

physical activity

- Group walking programme with awards for reaching milestones

- Staff follow-up support visits

Theoretical underpinning: not reported

Description of control: control services received training and technical assistance re-

garding children’s health and nutrition and received a set of nutrition and physical ac-

tivity policies

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

programmes:

- Staff providing fresh fruits in children’s meals and snacks more often during the past

year

- Staff providing fresh vegetables in children’s meals and snacks more often during the

past year

- Staff providing sweetened beverages in children’s meals and snacks more often during

the past year

- Staff providing sweetened foods in children’s meals and snacks more often during the

past year

- Staff providing fresh fruits in children’s celebrations more often during the past year

- Staff providing fresh vegetables in children’s celebrations more often during the past

year

- Staff providing sweetened beverages in children’s celebrations more often during the

past year

- Staff providing sweetened foods in children’s celebrations more often during the past

year

Data collection method: childcare service staff self-report via questionnaire

Validity of measures used: unclear

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

Outcome relating to child diet, physical activity or weight status: not applicable

Notes The study did not report baseline values for the implementation outcomes

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk Services were matched on city of location

and programme size and were randomised

to intervention or control group. The se-

quence generation procedure was not re-

ported

Allocation concealment (selection bias) Unclear risk Whether pending allocation was concealed

is unclear as no information was provided

on concealment
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Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Self-reported by service managers, there-

fore high risk of bias due to managers being

aware of allocation

Incomplete outcome data (attrition bias)

All outcomes

High risk Data were available for 50 (56%) partic-

ipants in the intervention group and 39

(44%) in the control group. Of those not

returning at endpoint, most had changed

employment

(80%) or were on leave or vacation (14%).

7 intervention staff who reported partici-

pating in less than half of the intervention

activities were considered inadequately ex-

posed and were excluded from the analysis,

leaving 43 staff in the intervention group.

Therefore the intention-to-treat principle

was not applied

Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting

Other bias Unclear risk -

Hardy 2010

Methods Study design: cluster-randomised controlled trial

Intervention duration: 5 months

Length of follow-up from baseline: 5 months

Differences in baseline characteristics: reported

Unit of allocation: childcare service

Unit of analysis: childcare service (staff knowledge and attitudes were assessed at the

level of the individual)

Participants Service type: preschools

Region: Sydney, New South Wales, Australia

Demographic/socioeconomic characteristics: not described

Inclusion/exclusion criteria: inclusion criteria: preschools operating under the auspices

of the New South Wales Department of Education and Training located in the Sydney,

Western Sydney and South Western Sydney education regions of New South Wales

Number of services randomised: 29 (15 intervention, 14 control)
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Numbers by trial group:

n (controls baseline) = 14

n (controls follow-up) = 14

n (interventions baseline) = 15

n (interventions follow-up) = 15

Recruitment: all eligible preschools were invited to participate in the study (n = 61)

Recruitment rate: 48%

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

Policies, practices or programmes targeted by the intervention:

’Munch and Move’ programme:

- Healthy eating and ways of incorporating food-based activities into the education

programme

- Physical activity and ways of incorporating fun, games-based skills activities into the

programme

- Strategies to encourage children to limit their recreational screen time

- Providing opportunities for children to engage in unstructured physically active play

- Developing and implementing healthy nutrition and physical activity fundraising poli-

cies

Implementation strategies:

- 1-day professional development workshop for up to 2 staff, delivered by a specialised

early childhood training organisation

- Resources for preschools that included a manual and a small grant to support staff to

attend training or purchase physical activity equipment for the service

- Contact with health promotion professionals from the local health service, to provide

additional advice to preschools to support the delivery of the programme including 2

visits post-workshop

Who delivered the intervention: experts and health service staff

Theoretical underpinning: not reported

Description of control: control preschools received health information on unrelated

topics (road safety and sun safety) during the intervention period

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

programmes:

- Structured play time (minutes per session)

- Frequency of structured play (sessions per week)

- Unstructured play time (minutes per session)

- Frequency of unstructured play (sessions per week)

- Fundamental movement skill activities (minutes per session)

- Frequency of fundamental movement skill activities (sessions per week)

- Conduct of food-based activities

- Rules concerning food and drink brought in from home

- Food policies

- Communicating food rules and policies to parents

Data collection method: interview with the service manager

Validity of measures used: unclear

Outcome relating to staff knowledge, skills or attitudes:

Knowledge of recommended guidelines for children:

- Daily serves of fruit
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- Daily serves of vegetables

- Recreational screen time (TV/DVDs) (hours per day)

Attitudes (agreement with statement):

- Teachers do not need to act as role models for being active

- It is not the role of the teacher to teach movement skills

- It is not important that children participate in structured active play

- Safety concerns limit active play opportunities in the preschool setting

- It is not the role of the teacher to teach about healthy eating

- Parents should be able to send any type of food to school with their child

- It is alright to sell chocolates and sweets for fundraising

Data collection method: childcare service staff self-report via questionnaire

Validity of measures used: unclear

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

Outcome relating to child diet, physical activity or weight status: not applicable

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk The procedure for random sequence gen-

eration was not described

Allocation concealment (selection bias) Unclear risk Whether pending allocation was concealed

is unclear as no information is provided on

concealment

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

High risk Policies and practices - self-reported by ser-

vice managers in interviews with research

staff, therefore high risk of bias due to man-

agers being aware of allocation

Incomplete outcome data (attrition bias)

All outcomes

Low risk All service managers followed up in both

groups - therefore low risk of bias for out-

come regarding implementation of policies

and practices

Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting
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Recruitment to cluster Low risk All parents of participating services were in-

vited to allow their children to participate

Baseline imbalance Unclear risk Unclear response rate of children in each

group - imbalance in numbers of students

(intervention 263, control 167); some im-

balances in baseline characteristics (mean

years teaching experience: intervention 4.5

years, control 6 years; teacher’s aide: inter-

vention 11.1 years, control 8.9 years; chil-

dren attending 2 days per week: interven-

tion 22%, control 11%; children attending

3 days per week: intervention 21%, control

42%; English speaking: intervention 58%,

control 41%) - unknown if any were sig-

nificant. Adjustment of some characteris-

tics in analysis

Loss of clusters Low risk No loss of clusters.

Incorrect analysis Low risk CSPlan procedure used to allow for clus-

tering within service class

Compatibility with individually

randomised RCTs

Unclear risk Unable to determine if a herd effect exists.

Other bias Unclear risk -

Johnston Molloy 2013

Methods Study design: randomised parallel-group trial

Intervention duration: not specified

Length of follow-up from baseline: not specified

Differences in baseline characteristics: not reported

Unit of allocation: childcare service

Unit of analysis: childcare service

Participants Service type: preschools

Region: Republic of Ireland

Demographic/socioeconomic characteristics: preschools were situated in towns, vil-

lages and the countryside across 4 midland counties in a geographical area defined as

disadvantaged

Inclusion/exclusion criteria: inclusion criteria: preschools providing a “full day care

service” (i.e. for more than 5 hours per day). Exclusion criteria: preschools that provided

only sessional (less than 3.5 hours per session) or part-time care for children; preschools

designated as ineligible by the Preschool Inspection Team due to insufficient standard

in other pre-defined areas of inspection; preschools that had not been inspected by the

Preschool Inspection Team in the previous 12-month period.
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Johnston Molloy 2013 (Continued)

Number of services randomised: 61 (30 intervention group ’manager trained’, 31

intervention group ’manager and staff trained’)

Numbers by trial group:

n (intervention group ’manager trained’ baseline) = 30

n (intervention group ’manager trained’ follow-up) = 24

n (intervention group ’manager and staff trained’ baseline) = 31

n (intervention group ’manager and staff trained’ follow-up) = 18

Recruitment: convenience sampling was undertaken. An up-to-date list of preschools (n

= 100) providing a ’full daycare service’ was obtained and these preschools were invited

to participate

Recruitment rate: 61%

Interventions Number of experimental conditions: 2 (intervention group ’manager trained’, inter-

vention group ’manager and staff trained’)

Policies, practices or programmes targeted by the intervention:

- Adequate meal and snack composition

- Healthy foods and fluids

- Appropriate serving size provision

- Family-style food service

- Healthy preschool policy development

Implementation strategies:

Intervention ’manager trained’:

- 1-hour manager training session with a research dietitian

- Provision of resources (Preschool Nutrition and Health Education Resource) and best

practice criterion (Preschool Health Promotion Activity Scored Evaluation Form)

- Provision of individualised ’written feedback record’ from a pre-intervention observa-

tion visit, suggested strategies for improvement discussed with the manager

Who delivered the intervention: dietitians

Theoretical underpinning: not reported

Implementation strategies:

Intervention ’manager and staff trained’:

- 1-hour manager training session with a research dietitian

- 1.5-hour structured staff education session with a research dietitian including presen-

tation, group work exercises and discussion

- Provision of resources (Preschool Nutrition and Health Education Resource) and best

practice criterion (Preschool Health Promotion Activity Scored Evaluation Form)

- Provision of individualised ’written feedback record’ from a pre-intervention observa-

tion visit and suggested strategies for improvement discussed with the manager and staff

Who delivered the intervention: dietitians

Theoretical underpinning: adult learning methodologies

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

programmes:

- Environment

- Food service

- Meals

- Snacks

- Overall score

Data collection methods: 1 day observation, preschool manager self-report

58Strategies to improve the implementation of healthy eating, physical activity and obesity prevention policies, practices or programmes

within childcare services (Review)

Copyright © 2016 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Johnston Molloy 2013 (Continued)

Validity of measures used: used the validated Preschool Health Promotion Activity Scored

Evaluation Form

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

Outcome relating to child diet, physical activity or weight status: not applicable

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Low risk A random-number table was used to allo-

cate services to treatment groups

Allocation concealment (selection bias) Low risk We assumed that allocation was conducted

in a single, automated process via the ran-

dom-number table and therefore allocation

could not be pre-empted

Blinding of participants and personnel

(performance bias)

All outcomes

Unclear risk Due to nature of the intervention (train-

ing), childcare service staff and study per-

sonnel delivering the intervention were not

blind to study allocation, however as both

groups received some form of intervention

it is unknown if there is a systematic differ-

ence in the potential for performance en-

hancement and therefore bias

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No information provided on whether the

individuals conducting the outcome assess-

ment (audits) were blind to group alloca-

tion

Incomplete outcome data (attrition bias)

All outcomes

High risk Of 31 services allocated to the ’manager

and staff training’ intervention, only 18 re-

ceived the intervention and had follow-up

data collected. Of the 30 services allocated

to the ’manager training’ group, 27 received

the intervention and 24 had follow-up data

collected. Although data are provided to

demonstrate no significant difference be-

tween those who participated and did not,

this analysis is conducted for all services,

not by group. Rated as high risk of bias due

to the magnitude of differences in partici-

pants lost to follow-up between groups
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Selective reporting (reporting bias) Unclear risk No prospective trial protocol or trial reg-

istration so it is unclear whether there was

selective outcome reporting

Other bias Unclear risk -

Ward 2008

Methods Study design: randomised controlled trial

Intervention duration: 6 months

Length of follow-up from baseline: 6 months

Differences in baseline characteristics: reported

Unit of allocation: childcare service

Unit of analysis: childcare service

Participants Service type: childcare centres

Region: North Carolina, USA

Demographic/socioeconomic characteristics: not described

Inclusion/exclusion criteria: inclusion criteria: current enrolment of 15 to 150 children.

Exclusion criteria: services with an open case of abuse or neglect or served only a special

population.

Number of services randomised: 84 (56 intervention, 26 control, 2 excluded following

randomisation)

Numbers by trial group:

n (controls baseline) = 26

n (controls follow-up) = 26

n (interventions baseline) = 56

n (interventions follow-up) = 56

Recruitment: all childcare health consultants working in North Carolina were invited to

participate. A convenience sample was selected by recruiting the first 30 childcare health

consultants (only 1 per county) who indicated an interest in participation, worked with

at least 3 childcare services meeting eligibility requirements, and had not participated in

the previous pilot project.

Recruitment rate: not reported

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

Policies, practices or programmes targeted by the intervention:

NAPSACC programme. Best practices for the promotion of proper nutrition and regular

physical activity at childcare. The programme focused on 15 nutrition and physical

activity areas. Nutrition areas of focus included: fruits and vegetables; fried food and

high-fat meats; beverages; menus and variety; meals and snacks; food items outside of

regular meals and snacks; supporting healthful eating; nutrition education for children,

parents and staff; and nutrition policy. Key physical activity areas of focus included:

active play and inactive time; TV use and TV viewing; play environment; supporting

physical activity; physical activity education for children, parents and staff; and physical

activity policy

Implementation strategies:

- Provision of educational materials
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- Self-assessment instrument completed by service managers

- Action planning to improve at least 3 target areas identified from the self-assessment

- Education workshops on child being overweight, healthy eating and physical activity

for children delivered by childcare health consultants

- Provision of technical assistance to service staff via in-person visits and telephone contact

- Re-assessment using the self-assessment tool

Who delivered the intervention: trained childcare health consultants

Theoretical underpinning: social cognitive theory against a social-ecologic framework

Description of control: delayed intervention control group

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

programmes:

- Total nutrition score

- Total physical activity score

Data collection method: EPAO tool including 1-day observation and a review of pertinent

service documents conducted by trained observers. 75 items were selected to evaluate

the impact of the intervention. All 75-item responses were converted to a 3-point scale

(0, 1 and 2), averaged within a given subscale, and multiplied by10, with the average of

all subscale scores representing total nutrition and physical activity scores.

Validity of measures used: not established at time of study - additional work tests the relia-

bility and validity of the NAPSACC self-assessment instrument in a sample of childcare

services

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

Outcome relating to child diet, physical activity or weight status: not applicable

Notes -

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

Unclear risk No information provided on the method

for generating random sequence for alloca-

tion of childcare health consultants to treat-

ment groups

Allocation concealment (selection bias) Unclear risk No information provided on concealment

of allocation of childcare health consultants

to groups

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias
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Blinding of outcome assessment (detection

bias)

All outcomes

Low risk Outcome assessors were blind to group al-

location of services and the tool used was

observational

Incomplete outcome data (attrition bias)

All outcomes

Low risk 82 of 84 services recruited were followed

up - 2 services were lost to follow-up due

to closure

Selective reporting (reporting bias) Unclear risk Authors state that the outcome measures

were determined a priori but unknown if

these are listed in a study protocol or trial

registry

Other bias Unclear risk -

Williams 2002

Methods Study design: quasi-experimental trial

Intervention duration: 3 years

Length of follow-up from baseline: 6 months, 18 months

Differences in baseline characteristics: not reported

Unit of allocation: childcare service

Unit of analysis: childcare service (child diet and weight status was assessed at the level

of the individual)

Participants Service type: Head Start Services - preschools

Region: Upstate New York, USA

Demographic/socioeconomic characteristics: low-income, predominantly minority

preschool children

Inclusion/exclusion criteria: not reported

Number of services randomised: 9 (3 intervention: food service modification plus

classroom education with nutrition modules, 3 intervention: food service modification

plus classroom safety education, 3 control)

Numbers by trial group:

n (controls baseline) = 3

n (controls follow-up) = 3

n (interventions: food service modification plus classroom education baseline) = 3

n (interventions: food service modification plus classroom education follow-up) = 3

n (interventions: food service modification plus classroom safety education baseline) = 3

n (interventions: food service modification plus classroom safety education follow-up)

= 3

Recruitment: not reported

Recruitment rate: not reported

Interventions Number of experimental conditions: 3 (intervention: food service modification plus

classroom education with nutrition modules, intervention: food service modification

plus classroom safety education, control)

Policies, practices or programmes targeted by the intervention:
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Food service modification:

- Achieving a 5 day a week meal/snack plan that provided no more than 30% energy

from total fat and no more than 10% energy from saturated fat

- Increased offering of fruit, vegetables, breads and grains in meals, decreased total and

saturated fat content of foods purchased for the service and decreased total and saturated

fat due to alterations in food preparation techniques

Implementation strategies:

Intervention: food service modification plus classroom education with nutrition

modules:

- Healthy Start Comprehensive Preschool Health Education Curriculum - core curricu-

lum plus nutrition-related units

- 1-day training programme for cooks, which covered the major food service intervention

areas: menu planning, recipe development, food purchasing and food preparation

- A list of objectives was developed together with the cooks

- Ongoing support from registered dietitian

- Manual, newsletters and incentives

Intervention: food service modification plus classroom safety education:

- Healthy Start Comprehensive Preschool Health Education Curriculum - core curricu-

lum plus safety-related unit

- 1-day training programme for cooks, which covered the major food service intervention

areas: menu planning, recipe development, food purchasing and food preparation

- A list of objectives was developed together with the cooks

- Ongoing support from registered dietitian

- Manual, newsletters and incentives

Who delivered the intervention: registered dietitians

Theoretical underpinning: not reported

Description of control: Healthy Start Comprehensive Preschool Health Education

Curriculum - core curriculum plus safety-related units

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

programmes:

Change in service menu:

- kcal

- Total fat

- Saturated fat

- % kcal from total fat

- % kcal from saturated fat

Data collection method: service menus were analysed for nutrient content by obtaining

menus, recipes and food labels for 5 days at each data collection time point

Validity of measures used: unclear

Outcome relating to staff knowledge, skills or attitudes: not applicable

Outcome relating to cost: not applicable

Outcome relating to adverse consequences: not applicable

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

Change in child school meal dietary intake:

- Energy (kcal)

- Total fat

- Saturated fat

- % kcal from total fat
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- % kcal from saturated fat

Data collection method: direct observation of children during attendance at the service

with plate waste measurement to determine amounts of foods and beverages consumed

Validity of measures used: the complete dietary intake assessment protocol was adapted

from existing protocols proven to be reliable and valid

Child weight status:

Data collection method: measurements of child weight (using digital scale) and height

(using telescopic measuring rod) obtained by trained staff. Weight to height ratio calcu-

lated at baseline and at 6 months

Validity of measures used: unclear - appears to be an objective measure

Notes For the analysis, all services assigned to the food service intervention arm of the study

were grouped together, as were the services assigned to the control condition

Risk of bias

Bias Authors’ judgement Support for judgement

Random sequence generation (selection

bias)

High risk No random allocation to control and inter-

vention conditions (random allocation to

1 of 2 intervention conditions)

Allocation concealment (selection bias) Unclear risk Unclear as to whether concealment of allo-

cation occurred.

Blinding of participants and personnel

(performance bias)

All outcomes

High risk We assumed that due to the nature of

the intervention childcare service staff and

study personnel delivering the intervention

were not blind to the study allocation and

therefore there is a potential high risk of

performance bias

Blinding of outcome assessment (detection

bias)

All outcomes

Unclear risk No information is provided on whether re-

search personnel undertaking menu assess-

ment and other data collection were blind

to group allocation

Incomplete outcome data (attrition bias)

All outcomes

Low risk Implementation data collected on all inter-

vention (n = 6) and control services (n = 3)

pre- and post-intervention

Selective reporting (reporting bias) Low risk Methodology paper also lists physiological

measures - these have been published else-

where

Potential confounding Unclear risk No information provided.

Other bias Unclear risk -
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BMI: body mass index

EPAO: Environment and Policy Assessment and Observation

NAPSACC: Nutrition and Physical Activity Self-Assessment for Child Care

OSRAP: Observation System for Recording Activity in Preschools

RCT: randomised controlled trial

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Adamo 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Adams 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Agrawal 2012 Non-controlled study

Alhassan 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Alhassan 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Androutsos 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Antoine 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Bammann 2007 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Battista 2014 Non-controlled study

Bellows 2007 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Bellows 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Benjamin 2008 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Bisceglie 2010 Non-controlled study
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Bonis 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Bryars 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Buscemi 2014 Inappropriate participants

Carpenter 2010 Non-controlled study

Crowley 2009 Non-controlled study

Céspedes 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

D’agostino 1999 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Davis 2013 Non-controlled study

De Bock 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

De Craemer 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

De Silva-Sanigorski 2010 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

De Silva-Sanigorski 2011 Inappropriate participants

De Silva-Sanigorski 2012 No baseline data

Duncan 2011 Non-controlled study

Endres 2003 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Falbe 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Farfan-Ramirez 2011 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Ferrer 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme
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Fitzgerald 2014 Non-controlled study

Fitzgibbon 2002 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Fitzgibbon 2005 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Fitzgibbon 2006 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Fitzgibbon 2011 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Foltz 2012 Non-controlled study

Foulkes 2014 Non-controlled study

Fritz 2007 Non-controlled study

Gallois 2011 Non-controlled study

Gannon 2013 Non-controlled study

Gannon 2014 Non-controlled study

Girardet 2009 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Goldberg 2010 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Goldfield 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Goldfield 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Golley 2011 Non-controlled study

Graham 2008 Inappropriate participants

Hammons 2013 Non-controlled study

Hanna 2012 Inappropriate intervention

Harvey 2008 Non-controlled study
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Helland 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Herbert 2013 Non-controlled study

Herman 2012 Non-controlled study

Isbell 2013 Non-controlled study

Jones 2010 Inappropriate participants

Jouret 2009 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Kain 2012 Inappropriate participants

Korwanich 2008 No reporting of between-group differences in implementation outcomes

Lent 2012 Inappropriate participants

Lerner-Geva 2015 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Manios 2012 Non-controlled study

Manios 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Mazzeo 2012 Non-controlled study

Metcalf 2012 Non-controlled study

Mier 2005 Non-controlled study

Mo-suwan 1998 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Najjar 2013 Non-controlled study

NAPNAP 2006 Non-controlled study

Natale 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Nemet 2011 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme
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Nemet 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Niederer 2009 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Niederer 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Organizational Research Services 2003 Non-controlled study

Page 2011 Non-controlled study

Partington 2012 Non-controlled study

Passehl 2004 Non-controlled study

Patel 2010 Non-controlled study

Peregrin 2001 Non-controlled study

Phillips 2004 Non-controlled study

Prosper 2009 Inappropriate participants

Ramsay 2013 Inappropriate intervention

Requena 2010 Non-controlled study

Roth 2011 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Roths 2002 Non-controlled study

Rudolf 2010 Non-controlled study

Sanigorski 2008 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Santos-Beneit 2013 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Savage 2006 Inappropriate participants

Schindler 2013 Non-controlled study

Schwarz 2013 Non-controlled study
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Sekhobo 2012 Inappropriate participants

Skouteris 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Small 2007 Inappropriate participants

Smiciklas-Wright 1978 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Stock 2007 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Stolley 2003 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Story 2012 Inappropriate participants

Strauß 2011 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Summerbell 2012 Non-controlled study

Thibault 2010 Non-controlled study

Thomas 2012 Inappropriate participants

Trost 2008 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Trost 2012 Inappropriate participants

Van Stan 2013 Non-controlled study

Vanderwall 2012 Inappropriate participants

Vasquez 2008 Non-controlled study

Verbestel 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Watt 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Whaley 2010 Inappropriate participants

Wilken 2013 Inappropriate participants
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Williams 2009 Non-controlled study

Witt 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Yin 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Zask 2012 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Zhou 2014 Inappropriate outcomes - does not aim to improve implementation of a policy, practice or

programme

Characteristics of ongoing studies [ordered by study ID]

Baby NAPSACC Intervention Study

Trial name or title Baby NAPSACC Intervention Study

Methods Study design: randomised trial

Participants Service type: childcare centres

Region: North Carolina, USA

Number of services participating: not specified

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

Policies, practices or programmes targeted by the intervention: not specified

Implementation strategies:

- Service and family self-assessment

- Targeted technical assistance provided by Baby NAPSACC consultant for providers and parents

- Training workshops for child care providers

- Parent outreach and support

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

in childcare service policies and practices

Starting date 2013

Contact information Sara Benjamin Neelon, sara.benjamin@dm.duke.edu

Notes ClinicalTrials.gov Identifier: NCT01890681
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Finch 2015

Trial name or title A pragmatic randomised controlled trial of an implementation intervention to increase healthy eating and

physical activity-promoting policies, and practices in centre-based childcare services

Methods Study design: randomised controlled trial

Participants Service type: childcare services (preschools and long daycare services)

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

Number of services participating: 165

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

Policies, practices or programmes targeted by the intervention:

- Having a service policy (nutrition, physical activity and small screen recreation)

- Service providing information to families (healthy eating, physical activity, small screen time and breast

feeding, where relevant)

- Service providing structured and specific learning experiences about healthy eating at least 2 times per week

- Service supplying age-appropriate drinks to children (only water and age-appropriate milk)

- Service conducting fundamental movement skills activities for children aged 3 to 5 years every day to at

least 90% of children

- Service limiting use of small screen recreation by children aged 3 to 5 years to only educational purposes

and for learning experiences

Implementation strategies: performance review intervention with other resources

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

portion of services implementing all of the recommended healthy eating and physical

activity-promoting practices

Starting date 2013

Contact information Meghan Finch, meghan.finch@hnehealth.nsw.gov.au

Notes Australian Clinical Trials Registry ACTRN12614000972628

Jones 2014

Trial name or title A randomised controlled trial of an intervention to facilitate the implementation of healthy eating and physical

activity policies and practices in childcare services

Methods Study design: randomised controlled trial

Participants Service type: childcare services (preschools and long daycare services)

Region: Hunter region, New South Wales, Australia

Number of services participating: 128

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

Policies, practices or programmes targeted by the intervention:

- Written nutrition and physical activity policies

- Staff monitoring of children’s lunch boxes against written nutritional guidelines and provision of feedback

to parents when a non-compliant food is packed
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Jones 2014 (Continued)

- Provision of water or reduced fat milk only to children

- Staff role modelling of physically active play and healthy eating

- Staff provision of prompts and positive comments to children to encourage physical activity and healthy

eating

- Provision of adult-guided fundamental movement skill development activities

- Restriction of sedentary screen time

Implementation strategies:

- Implementation support staff

- Executive support

- Consensus processes

- Staff training

- Academic detailing visits

- Performance monitoring and feedback

- Tools and resources

- Communications strategy

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

in prevalence of services implementing all healthy eating and physical activity policies and practices

Starting date 2012

Contact information Jannah Jones, jannah.jones@hnehealth.nsw.gov.au

Notes Australian Clinical Trials Registry ACTRN12612000927820

The Healthy Start Study

Trial name or title A multilevel intervention to increase physical activity and improve healthy eating among young children (ages

3 to 5) attending early childcare centres: the Healthy Start Study

Methods Study design: randomised controlled trial

Participants Service type: early childcare centre

Region: Canada

Number of services participating: not specified

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

Policies, practices or programmes targeted by the intervention: not specified

Implementation strategies:

- Intersectoral partnerships that leads to promoting healthy weights in communities and childcare services

- The Healthy Start guide for educators

- Customized training

- Role modelling and monitoring

- An evidence-based resource for both families and educators and supplementary resources from governmental

partners

- Knowledge development and exchange

- Communication strategy
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The Healthy Start Study (Continued)

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

childcare centre practices and policies for physical activity and nutrition

Starting date 2015

Contact information Holly Hallikainen, hlh664@mail.usask.ca

Notes ClinicalTrials.gov Identifier: NCT02375490

NAPSACC: Nutrition and Physical Activity Self-Assessment for Child Care
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D A T A A N D A N A L Y S E S

This review has no analyses.

A D D I T I O N A L T A B L E S

Table 1. Definition of EPOC subcategories utilised in the review

EPOC subcategory Definition

Educational materials Distribution to individuals, or groups, of educational materials to support clin-

ical care, i.e. any intervention 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 formulation; 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

Small incentives or grants 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

Audit and feedback A summary of health workers’ performance over a specified period of time, given

to them in a written, electronic or verbal format; the summary may include

recommendations for clinical action

Opinion leaders The identification and use of identifiable local opinion leaders to promote good

clinical practice

Table 2. Summary of intervention, measures and absolute intervention effect size in included studies

Study Implementation strate-

gies

Comparison group Primary implementa-

tion outcome measures

Effect sizea

Alkon 2014 Educational materi-

als, educational meetings

and audit and feedback

Usual practice Score: nu-

trition and physical ac-

tivity policy quality using

the CHPHSPC and nu-

trition and physical ac-

tivity practices using the

EPAO assessed via obser-

vation (5 measures)

% of staff or services

implementing a prac-

tice: foods offered to

children assessed using

the DOCC tool assessed

Median (range)d : 1.4 (0

to 4.29)

Median (range):

0% (0% to 25%)c
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Table 2. Summary of intervention, measures and absolute intervention effect size in included studies (Continued)

via observation (10 mea-

sures)

Bell 2014 Ed-

ucational materials, ed-

ucational meetings, au-

dit and feedback, opin-

ion leaders, and small in-

centives or grants

Usual practice % of staff or services

implementing a prac-

tice: percentage of ser-

vices implementing nu-

trition policies and prac-

tices and menus consis-

tent with nutrition rec-

ommendations (10 mea-

sures)

Quantity of food served

(servings/items): mean

number of items or

servings of healthy/un-

healthy foods on service

menus (4 measures)

Median (range): 9.5%

(2% to 36%)

Median (range):

0.5 serves/items (-0.4 to

0.8)

Benjamin 2007 Educational ma-

terials, educational meet-

ings, and audit and feed-

back

Usual practice Score: nutrition, physi-

cal activity environments

assessed via question-

naire (NAPSACC) com-

pleted by service man-

agers (total score)

Mean difference (95%

CI)d : 5.10 (-2.80 to 13.

00)

Finch 2012 Educational ma-

terials, educational meet-

ings, audit and feedback,

opinion leaders and small

incentives

Usual practice % of

staff or services imple-

menting a practice: per-

centage of services imple-

menting physical activity

policies and practices (11

measures)

Minutes of service or

staff implementation of

a policy of practice:

time (hours/day) spent

on structured physical

activities (1 measure)

Median (range):

2.5% (-4% to 41%)

Mean: 6 minutes

Finch 2014 Educational ma-

terials, educational meet-

ings, audit and feedback,

opinion leaders and small

incentives

Usual practice Frequency of staff or

service implementation

of a practice: occa-

sions of implementation

of fundamental move-

ment skill activities, staff

role modelling and ver-

bal prompts and positive

comments (4 measures)

Median (range): 2.6

(12.1 to 0.6)

Median (range)d : 4.3

minutes (-12 minutes to

39 minutes)

Median (range): 5 (30 to

-20)

Median (range): -01 (-0.

6 to -0.1)
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Table 2. Summary of intervention, measures and absolute intervention effect size in included studies (Continued)

Minutes of service or

staff implementation of

a policy of practice

(per session or day):

minutes of fundamental

movement skill activities,

structured time, televi-

sion viewing or seated

time (4 measures)

% of staff or services

implementing a prac-

tice: services with seated

time > 30 minutes or

with an activity policy (2

measures)

Mean number of re-

sources or equipment

per service: (3 measures)

Gosliner 2010 Ed-

ucational materials, ed-

ucational meetings, edu-

cational outreach visits or

academic detailing with

small incentives or grants

with staff wellness pro-

gramme

Ed-

ucational materials, ed-

ucational meetings, edu-

cational outreach visits or

academic detailing

% of staff or services

implementing a prac-

tice: Provision of food

items by staff ’more often’

assessed via staff com-

pleted questionnaire (8

measures)

Median (range): 17%

(0% to 23%)

Hardy 2010 Ed-

ucational materials, ed-

ucational meetings, edu-

cational outreach visits or

academic detailing with

small incentives or grants

Usual practice Minutes of service or

staff implementation of

a policy of practice:

Minutes (per week or

session) of structured

and unstructured play or

fundamental movement

skills activities (3 mea-

sures)

Frequency of staff or

service implementation

of a practice: Frequency

(per week or day) of

structured or unstruc-

tured play, and of fun-

damental movement skill

activities (3 measures)

% of staff or services

implementing a prac-

tice: conduct of food

Median (range): 7.7

minutes (6.5 minutes to

10.1 minutes)

Median (range): 0.2 (-0.

9 to 1.9)

Median (range)d : 11%

(-7% to 31%)
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Table 2. Summary of intervention, measures and absolute intervention effect size in included studies (Continued)

based activities, develop-

ment of new rules around

food and drink bought

from home, and the pro-

vision of health informa-

tion to families (3 mea-

sures)

Johnston Molloy 2013 Educational materials,

manager and staff educa-

tional meetings and audit

and feedback

Educational materi-

als, manager educational

meetings, and audit and

feedback

Score:

On the Health Promo-

tion Evaluation Activity

Scored Evaluation form

assessed via observation

(total score)

Difference in median

score: -2b

Ward 2008 Educational ma-

terials, educational meet-

ings, and audit and feed-

back

Usual practice Score: nu-

trition and physical ac-

tivity practices using the

EPAO assessed via obser-

vation (total score)

Mean difference (95%

CI)d : 1.01 (0.18 to 1.84)

Williams 2002 Ed-

ucational materials, ed-

ucational meetings, edu-

cational outreach visits or

academic detailing with

small incentives or grants

Usual practice Quantity of food served

(servings/grams):

Primary outcome - grams

of saturated fat assessed

via menu audit (one mea-

sure)

Median (range): 17%

(0% to 23%)

aEffect size calculated first using the primary outcome (where a single primary outcome was reported); otherwise using a total score

(when total and subscale scores were provided); otherwise using the median effect size across measures (where more than one outcome

measure was reported and not specified as primary).
bMean not reported. Represents the difference in median score between manager and staff trained versus manager only trained group.
cEffect size of measures reported as non-significant (but where data are not reported in manuscript) assumed to be ’0’.
dAdditional data obtained from study authors where unclear or missing.

CHPHSPC: Californian Childcare Health Programme Health and Safety Checklist; DOCC: Diet Observation in Child Care; EPAO:

Environment and Policy Assessment and Observation; NAPSACC: Nutrition and Physical Activity Self-Assessment for Child Care
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A P P E N D I C E S

Appendix 1. Search strategy

MEDLINE search strategy

1. exp obesity/

2. Weight Gain/

3. exp Weight Loss/

4. obes*.mp.

5. (weight gain or weight loss).mp.

6. (overweight or over weight or overeat* or over eat*).mp.

7. weight change*.mp.

8. ((bmi or body mass index) adj2 (gain or loss or change)).mp.

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8

10. exp Exercise/

11. physical inactivity.mp.

12. physical activity.mp.

13. exp Motor Activity/

14. (physical education and training).mp.

15. exp “Physical Education and Training”/

16. Physical Fitness/

17. sedentary.mp.

18. exp Life Style/

19. exp Leisure Activities/

20. exp Sports/

21. Dancing/

22. (exercise* adj2 aerobic*).mp.

23. sport*.mp.

24. ((life style or life style) adj5 activ*).mp.

25. (dance* or dancing).mp.

26. 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

27. exp Diet/

28. nutrition*.mp.

29. (health* adj2 eat*).mp.

30. Child Nutrition Sciences/

31. Fruit/ or fruit*.mp.

32. Vegetables/ or vegetable*.mp.

33. canteen*.mp.

34. Food Services/

35. menu.mp.

36. (calorie or calories or kilojoule*).mp.

37. Energy Intake/

38. energy density.mp.

39. Eating/

40. Feeding Behavior/ or feeding behaviour.mp.

41. dietary intake.mp.

42. Food Habits/

43. Food/

44. Carbonated Beverages/ or soft drink*.mp.

45. soda.mp.

46. sweetened drink*.mp.
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47. Dietary Fats/

48. confectionary.mp.

49. (school adj2 (lunch* or meal*)).mp.

50. Menu Planning/

51. feeding program*.mp.

52. food program*.mp.

53. (nutrition* adj2 program*).mp.

54. cafeteria*.mp.

55. Nutritional Status/

56. 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48

or 49 or 50 or 51 or 52 or 53 or 54 or 55

57. 9 or 26 or 56

58. Child, Preschool/

59. (pre-school* or preschool*).mp.

60. Child Day Care Centers/

61. (childcare* or child care*).mp.

62. (daycare* or day care*).mp.

63. early child*.mp.

64. (nursery or nurseries).mp. [mp=title, abstract, original title, name of substance word, subject heading word, keyword heading word,

protocol supplementary concept word, rare disease supplementary concept word, unique identifier]

65. Kinder*.mp.

66. 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65

67. randomized controlled trial.pt.

68. controlled clinical trial.pt.

69. clinical trials as topic.sh.

70. trial*.tw.

71. double blind.tw.

72. single blind.tw.

73. experiment*.tw.

74. (pretest or pre test).tw.

75. (posttest or post test).tw.

76. (pre post or prepost).tw.

77. before after.tw.

78. qua?i randomi?ed.tw.

79. stepped wedge.tw.

80. (non randomi?ed or nonrandomi?ed).tw.

81. interrupted time series.tw.

82. multiple baseline.tw.

83. regression discontinuity.tw.

84. comprehensive cohort.tw.

85. random*.ab.

86. 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85

87. implement*.mp.

88. dissemin*.mp.

89. adopt*.mp.

90. practice*.mp.

91. organi?ational change*.mp.

92. diffus*.mp.

93. (system* adj2 change*).tw.

94. quality improvement*.mp.

95. transform*.mp.

96. translat*.mp.

97. transfer*.mp.
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98. uptake*.mp.

99. sustainab*.mp.

100. institutionali*.mp.

101. routin*.mp.

102. maintenance.mp.

103. capacity.mp.

104. incorporat*.mp.

105. adher*.mp.

106. ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or reminder* 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*)).mp.

107. integrat*.mp.

108. scal* up.mp.

109. 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 105 or 106 or

107 or 108

110. 57 and 66 and 86 and 10

CENTRAL search strategy

1. MeSH descriptor: [Obesity] explode all trees

2. MeSH descriptor: [Weight Gain] this term only

3. MeSH descriptor: [Weight Loss] explode all trees

4. obes*

5. weight gain or weight loss

6. overweight or “over weight” or overeat* or “over eat*”

7. “weight change*”

8. ((bmi or body mass index) near/2 (gain or loss or change))

9. {or #1-#8}

10. MeSH descriptor: [Exercise] explode all trees

11. “physical inactivity”

12. “physical activity”

13. MeSH descriptor: [Motor Activity] explode all trees

14. “physical education and training”

15. MeSH descriptor: [Physical Education and Training] explode all trees

16. MeSH descriptor: [Physical Fitness] this term only

17. sedentary

18. MeSH descriptor: [Life Style] explode all trees

19. MeSH descriptor: [Leisure Activities] explode all trees

20. MeSH descriptor: [Sports] explode all trees

21. MeSH descriptor: [Dancing] this term only

22. exercis* near/2 aerobic*

23. sport*

24. (life style or lifestyle) near/5 activ*

25. dance* or dancing

26. {or #10-#25}

27. MeSH descriptor: [Diet] explode all trees

28. nutrition*

29. health* near/2 eat*

30. MeSH descriptor: [Child Nutrition Sciences] this term only

31. fruit*

32. MeSH descriptor: [Fruit] this term only

33. vegetable*

34. MeSH descriptor: [Vegetables] this term only
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35. canteen*

36. MeSH descriptor: [Food Services] this term only

37. menu

38. calorie or calories or kilojoule*

39. MeSH descriptor: [Energy Intake] this term only

40. “energy density”

41. MeSH descriptor: [Eating] this term only

42. MeSH descriptor: [Feeding Behavior] this term only

43. “feeding behaviour”

44. “dietary intake”

45. MeSH descriptor: [Food Habits] this term only

46. MeSH descriptor: [Food] this term only

47. MeSH descriptor: [Carbonated Beverages] this term only

48. “soft drink*”

49. soda

50. “sweetened drink*”

51. MeSH descriptor: [Dietary Fats] this term only

52. confectionary

53. school near/2 (lunch* or meal*)

54. MeSH descriptor: [Menu Planning] this term only

55. “feeding program*”

56. “food program*”

57. nutrition* near/2 program*

58. cafeteria*

59. MeSH descriptor: [Nutritional Status] this term only

60. {or #27-#59} 48804

61. MeSH descriptor: [Child, Preschool] this term only

62. pre-school* or preschool*

63. MeSH descriptor: [Child Day Care Centers] this term only

64. childcare* or “child care*”

65. daycare* or “day care*”

66. “early child*”

67. nursery or nurseries

68. Kinder*

69. {or #61-#68}

70. randomized controlled trial.pt

71. controlled clinical trial.pt

72. clinical trials as topic.sh

73. trial*:ti,ab

74. double blind:ti,ab

75. single blind:ti,ab

76. experiment*:ti,ab

77. pretest or “pre test”:ti,ab

78. posttest or “post test”:ti,ab

79. pre post or “prepost”:ti,ab

80. “before after”:ti,ab

81. “qua?i randomi?ed”:ti,ab

82. “stepped wedge”:ti,ab

83. “non randomi?ed” or nonrandomi?ed:ti,ab

84. “interrupted time series”:ti,ab

85. “multiple baseline”:ti,ab

86. “regression discontinuity”:ti,ab

87. “comprehensive cohort”:ti,ab
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88. random*:ab

89. {or #70-#88}

90. implement*

91. dissemin*

92. adopt*

93. practice*

94. “organi?ational change*”

95. diffus*

96. system* near/2 change*

97. “quality improvement*”

98. transform*

99. translat*

100. transfer*

101. uptake*

102. sustainab*

103. institutionali*

104. routin*

105. maintenance

106. capacity

107. incorporat*

108. adher*

109. (polic* or practice* or program* or innovation*) near/5 (performance or feedback or prompt* or reminder* 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*) 10599

110. integrat*

111. “scal* up”

112. {or #90-#111}

113. #9 or #26 or #60

114. #69 and #89 and #112 and #113

MEDLINE In Process search strategy

1. obes*.mp.

2. (weight gain or weight loss).mp.

3. (overweight or over weight or overeat* or over eat*).mp.

4. weight change*.mp.

5. ((bmi or body mass index) adj2 (gain or loss or change)).mp.

6. 1 or 2 or 3 or 4 or 5

7. exercis*.mp.

8. physical inactivity.mp.

9. physical activity.mp.

10. motor activity.mp.

11. (physical education and training).mp.

12. Physical Fitness.mp.

13. sedentary.mp.

14. Leisure Activit*.mp.

15. sport*.mp.

16. ((life style or lifestyle) adj5 activ*).mp.

17. (dance* or dancing).mp.

18. 7 or 8 or 9 or 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17

19. diet.mp.

20. nutrition*.mp.

21. (health* adj2 eat*).mp.
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22. fruit*.mp.

23. vegetable*.mp.

24. canteen*.mp.

25. Food Service*.mp.

26. menu.mp.

27. (calorie or calories or kilojoule*).mp.

28. Energy Intake.mp.

29. energy density.mp.

30. Eating.mp.

31. feeding behavio?r*.mp.

32. dietary intake.mp.

33. Food.mp.

34. ((carbonated or sweetened or soft) adj (drink* or beverage*)).mp.

35. soda.mp.

36. Dietary Fat*.mp.

37. confectionary.mp.

38. (school adj2 (lunch* or meal*)).mp.

39. feeding program*.mp.

40. food program*.mp.

41. (nutrition* adj2 program*).mp.

42. cafeteria*.mp.

43. 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 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40

or 41 or 42

44. (pre-school* or preschool*).mp.

45. (childcare* or child care*).mp.

46. (daycare* or day care*).mp.

47. early child*.mp.

48. (nursery or nurseries).mp.

49. Kinder*.mp.

50. 44 or 45 or 46 or 47 or 48 or 49

51. randomized controlled trial.pt.

52. controlled clinical trial.pt.

53. trial*.tw.

54. double blind.tw.

55. single blind.tw.

56. experiment*.tw.

57. (pretest or pre test).tw.

58. (posttest or post test).tw.

59. (pre post or prepost).tw.

60. before after.tw.

61. qua?i randomi?ed.tw.

62. stepped wedge.tw.

63. (non randomi?ed or nonrandomi?ed).tw.

64. interrupted time series.tw.

65. multiple baseline.tw.

66. regression discontinuity.tw.

67. comprehensive cohort.tw.

68. random*.tw.

69. 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65 or 66 or 67 or 68

70. implement*.mp.

71. dissemin*.mp.

72. adopt*.mp.

73. practice*.mp.
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74. organi?ational change*.mp.

75. diffus*.mp.

76. (system* adj2 change*).tw.

77. quality improvement*.mp.

78. transform*.mp.

79. translat*.mp.

80. transfer*.mp.

81. uptake*.mp.

82. sustainab*.mp.

83. institutionali*.mp.

84. routin*.mp.

85. maintenance.mp.

86. capacity.mp.

87. incorporat*.mp.

88. adher*.mp.

89. ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or reminder* 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*)).mp.

90. integrat*.mp.

91. scal* up.mp.

92. 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 or 90 or 91

93. 6 or 18 or 43

94. 50 and 69 and 92 and 93

EMBASE search strategy

1. exp obesity/

2. weight gain/

3. Weight Loss.mp. or exp weight reduction/

4. obes*.mp.

5. (weight gain or weight loss).mp.

6. (overweight or over weight or overeat* or over eat*).mp.

7. weight change*.mp.

8. ((bmi or body mass index) adj2 (gain or loss or change)).mp.

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8

10. exp exercise/

11. physical inactivity.mp. or physical inactivity/

12. exp physical activity/

13. exp motor activity/

14. “physical education and training”.mp.

15. physical education/

16. physical fitness.mp. or fitness/

17. sedentary.mp.

18. lifestyle/

19. Leisure Activities.mp. or leisure/

20. exp sport/

21. dancing/

22. (exercise* adj2 aerobic*).mp.

23. sport*.mp.

24. ((life style or lifestyle) adj5 activ*).mp.

25. (dance* or dancing).mp.

26. 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

27. exp diet/
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28. nutrition*.mp. or nutrition/

29. (health* adj2 eat*).mp.

30. Child Nutrition Sciences.mp. or nutritional science/

31. fruit*.mp. or fruit/

32. vegetable*.mp. or vegetable/

33. canteen*.mp.

34. Food Services.mp. or catering service/

35. menu.mp.

36. (calorie or calories or kilojoule*).mp.

37. Energy Intake.mp. or caloric intake/

38. energy density.mp.

39. eating/

40. feeding behaviour.mp. or feeding behavior/

41. dietary intake.mp. or dietary intake/

42. Food Habits.mp. or feeding behavior/

43. food/

44. carbonated beverage/ or soft drink*.mp. or soft drink/

45. soda.mp.

46. sweetened drink*.mp.

47. Dietary Fats.mp. or fat intake/

48. confectionary.mp.

49. (school adj2 (lunch* or meal*)).mp.

50. Menu Planning.mp.

51. feeding program*.mp.

52. food program*.mp.

53. (nutrition* adj2 program*).mp.

54. cafeteria*.mp.

55. nutritional status/

56. 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48

or 49 or 50 or 51 or 52 or 53 or 54 or 55

57. 9 or 26 or 56

58. Child, Preschool/

59. (pre-school* or preschool*).mp.

60. day care/

61. child care/ or childcare*.mp.

62. (daycare* or day care*).mp.

63. early child*.mp.

64. nurseries.mp. or nursery/

65. Kinder*.mp.

66. 58 or 59 or 60 or 61 or 62 or 63 or 64 or 65

67. randomized controlled trial/

68. controlled clinical trial/

69. “clinical trial (topic)”/

70. trial*.tw.

71. double blind.tw.

72. single blind.tw.

73. experiment*.tw.

74. (pretest or pre test).tw.

75. (posttest or post test).tw.

76. (pre post or prepost).tw.

77. before after.tw.

78. qua?i randomi?ed.tw.

79. stepped wedge.tw.
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80. (non randomi?ed or nonrandomi?ed).tw.

81. interrupted time series.tw.

82. multiple baseline.tw.

83. regression discontinuity.tw.

84. comprehensive cohort.tw.

85. random*.ab.

86. 67 or 68 or 69 or 70 or 71 or 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 or 80 or 81 or 82 or 83 or 84 or 85

87. implement*.mp.

88. dissemin*.mp.

89. adopt*.mp.

90. organi?ational change*.mp.

91. diffus*.mp.

92. (system* adj2 change*).tw.

93. quality improvement*.mp.

94. practice*.mp.

95. transform*.mp.

96. translat*.mp.

97. transfer*.mp.

98. uptake*.mp.

99. sustainab*.mp.

100. institutionali*.mp.

101. routin*.mp.

102. maintenance.mp.

103. capacity.mp.

104. incorporat*.mp.

105. adher*.mp.

106. ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or reminder* 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*)).mp.

107. integrat*.mp.

108. scal* up.mp.

109. 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101 or 102 or 103 or 104 or 105 or 106 or

107 or 108

110. 57 and 66 and 86 and 109

PsychINFO search strategy

1. Obesity/

2. Weight Gain/

3. Weight Loss/

4. obes*.mp.

5. (weight gain or weight loss).mp.

6. (overweight or over weight or overeat* or over eat*).mp.

7. weight change*.mp.

8. ((bmi or body mass index) adj2 (gain or loss or change)).mp.

9. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8

10. exp Exercise/

11. physical inactivity.mp.

12. physical activity.mp. or Physical Activity/

13. Motor Activity.mp.

14. (physical education and training).mp.

15. Physical Education/

16. Physical Fitness/
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17. sedentary.mp.

18. exp Lifestyle/

19. leisure time/ or recreation/

20. exp Sports/

21. Dance/

22. (exercise* adj2 aerobic*).mp.

23. sport*.mp.

24. ((life style or lifestyle) adj5 activ*).mp.

25. (dance* or dancing).mp.

26. 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

27. Diets/

28. exp Nutrition/ or Nutrition*.mp.

29. (health* adj2 eat*).mp.

30. Child Nutrition Sciences.mp.

31. fruit*.mp.

32. vegetable*.mp.

33. canteen*.mp.

34. Food Services.mp.

35. menu.mp.

36. (calorie or calories or kilojoule*).mp.

37. Food Intake/ or Energy Intake.mp.

38. energy density.mp.

39. Eating.mp.

40. Eating Behavior/

41. feeding behavio?r.mp.

42. dietary intake.mp.

43. Food/

44. ((carbonated or sweetened or soft) adj (drink* or beverage*)).mp.

45. soda.mp.

46. Dietary Fat*.mp.

47. confectionary.mp.

48. (school adj2 (lunch* or meal*)).mp.

49. feeding program*.mp.

50. food program*.mp.

51. (nutrition* adj2 program*).mp.

52. cafeteria*.mp.

53. 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48

or 49 or 50 or 51 or 52

54. 9 or 26 or 53

55. preschool students/ or nursery school students/

56. (pre-school* or preschool*).mp.

57. Day Care Centers/ or Child Day Care/

58. (childcare* or child care*).mp.

59. (daycare* or day care*).mp.

60. early child*.mp.

61. (nursery or nurseries).mp.

62. Kindergarten Students/ or Kinder*.mp.

63. 55 or 56 or 57 or 58 or 59 or 60 or 61 or 62

64. randomi?ed controlled trial*.mp.

65. Clinical Trials/

66. trial*.tw.

67. double blind.tw.

68. single blind.tw.
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69. experiment*.tw.

70. (pretest or pre test).tw.

71. (posttest or post test).tw.

72. (pre post or prepost).tw.

73. before after.tw.

74. qua?i randomi?ed.tw.

75. stepped wedge.tw.

76. (non randomi?ed or nonrandomi?ed).tw.

77. interrupted time series.tw.

78. multiple baseline.tw.

79. regression discontinuity.tw.

80. comprehensive cohort.tw.

81. random*.ab.

82. 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

83. implement*.mp.

84. dissemin*.mp.

85. adopt*.mp.

86. practice*.mp.

87. organi?ational change*.mp.

88. diffus*.mp.

89. (system* adj2 change*).tw.

90. quality improvement*.mp.

91. transform*.mp.

92. translat*.mp.

93. transfer*.mp.

94. uptake*.mp.

95. sustainab*.mp.

96. institutionali*.mp.

97. routin*.mp.

98. maintenance.mp.

99. capacity.mp.

100. incorporat*.mp.

101. adher*.mp.

102. ((polic* or practice* or program* or innovation*) adj5 (performance or feedback or prompt* or reminder* 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*)).mp.

103. integrat*.mp.

104. scal* up.mp.

105. 83 or 84 or 85 or 86 or 87 or 88 or 89 or 90 or 91 or 92 or 93 or 94 or 95 or 96 or 97 or 98 or 99 or 100 or 101 or 102 or 103

or 104

106. 54 and 63 and 82 and 105

ERIC search strategy

(lobes* 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 Exercise* OR “physical inactivity” OR “physical activity” OR “Motor

Activity” OR “physical education” OR “Physical Fitness” OR sedentary OR “leisure activit*” OR sport* OR dance* OR ((life style OR

lifestyle) AND activ*) OR Diet OR nutrition* OR (health* AND eat*) OR “Child Nutrition*” OR fruit* OR vegetable* OR canteen*

OR menu OR calorie OR calories OR kilojoule* OR “Energy Intake” OR “energy density” OR Eating OR “feeding behaviour” OR

“Feeding Behavior” OR “dietary intake” OR food OR ((carbonated OR sweetened OR soft) AND (drink* OR beverage*)) OR soda

OR “Dietary Fat*” OR confectionary OR (school AND (lunch* OR meal*)) OR “feeding program*” OR cafeteria*)

AND (pre-school* or preschool* or childcare* or “child care*” or daycare* or “day care*” or “early child*” or nursery or nurseries or

Kinder*)
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AND (Random* or trial* or “double blind” or “single blind” or experiment* or pretest or “pre test” or posttest or “post test” or “pre

post” or prepost or “before after” or “stepped wedge” or nonrandomi?ed or “interrupted time series” or “multiple baseline” or “regression

discontinuity” or “comprehensive cohort”)

AND (Implement* or dissemin* or adopt* or practice* or “organi?ational change*” or diffuse* or (system* and 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 ((polic* or practice* or program* or innovation*) and (performance or feedback or prompt* or reminder*

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*)) or integrat* or “scal* up”)

CINAHL search strategy

S111. S58 AND S68 AND S87 AND S110

S110. S88 OR S89 OR S90 OR S91 OR S92 OR S93 OR S94 OR S95 OR S96 OR S97 OR S98 OR S99 OR S100 OR S101 OR

S102 OR S103 OR S104 OR S105 OR S106 OR S107 OR S108 OR S109

S109. incorporat*

S108. scal* up

S107. integrat*

S106. ((polic* or practice* or program* or innovation*) n5 (performance or feedback or prompt* or reminder* 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*))

S105. adher*

S104. capacity

S103. maintenance

S102. routin*

S101. institutionali*

S100. sustainab*

S99. uptake*

S98. transfer*

S97. translat*

S96. transform*

S95. quality improvement*

S94. system* n2 change*

S93. diffus*

S92. organi?ational change*

S91. practice*

S90. adopt*

S89. dissemin*

S88. implement*

S87. S69 OR S70 OR S71 OR S72 OR S73 OR S74 OR S75 OR S76 OR S77 OR S78 OR S79 OR S80 OR S81 OR S82 OR S83

OR S84 OR S85 OR S86

S86. AB random*

S85. TI comprehensive cohort OR AB comprehensive cohort

S84. TI regression discontinuity OR AB regression discontinuity

S83. TI multiple baseline OR AB multiple baseline

S82. TI interrupted time series OR AB interrupted time series

S81. TI ( non randomi?ed or nonrandomi?ed ) OR AB ( non randomi?ed or nonrandomi?ed )

S80. TI stepped wedge OR AB stepped wedge

S79. TI qua?i randomi?ed OR AB qua?i randomi?ed

S78. TI before after OR AB before after

S77. TI ( pre post or prepost ) OR AB ( pre post or prepost )

S76. TI ( posttest or post test ) OR AB ( posttest or post test )

S75. TI ( pretest or pre test ) OR AB ( pretest or pre test )

S74. (MH “Experimental Studies”) OR “experiment*”
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S73. (MH “Single-Blind Studies”) OR “single blind”

S72. (MH “Double-Blind Studies”) OR “double blind”

S71. TI trial* OR AB trial*

S70. (MH “Clinical Trials”)

S69. (MH “Randomized Controlled Trials”)

S68. S59 OR S60 OR S61 OR S62 OR S63 OR S64 OR S65 OR S66 OR S67

S67. Kinder*

S66. nursery or nurseries

S65. (MH “Schools, Nursery”)

S64. “early child*”

S63. daycare* or day care*

S62. childcare* or child care*

S61. (MH “Child Day Care”) OR (MH “Child Care Providers”) OR (MH “Child Care (Saba CCC)”) OR (MH “Child Care”)

S60. pre-school* or preschool*

S59. (MH “Child, Preschool”)

S58. S9 OR S26 OR S57

S57. S27 OR 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

OR S42 OR S43 OR S44 OR S45 OR S46 OR S47 OR S48 OR S49 OR S50 OR S51 OR S52 OR S53 OR S54 OR S55 OR S56

S56. (MH “Nutritional Status”)

S55. cafeteria*

S54. (nutrition* n2 program*)

S53. “food program*”

S52. “feeding program*”

S51. school n2 (lunch* or meal*)

S50. “confectionary” OR (MH “Candy”)

S49. (MH “Dietary Fats”)

S48. “sweetened drink*”

S47. soda

S46. (MH “Carbonated Beverages”) OR “soft drink*”

S45. (MH “Food”)

S44. (MH “Food Habits”) OR “Food Habits”

S43. dietary intake

S42. (MH “Eating”) OR (MH “Eating Behavior”)

S41. “feeding behavio?r”

S40. (MH “Energy Density”) OR “Energy Density”

S39. (MH “Energy Intake”) OR (MH “Food Intake”)

S38. calorie or calories or kilojoule*

S37. (MH “Menu Planning”) OR “menu”

S36. (MH “Food Services”)

S35. “canteen*”

S34. fruit*

S33. (MH “Vegetables”) OR “vegetable*”

S32. (MH “Fruit+”)

S31. (MH “Child Nutrition”)

S30. health* n2 eat*

S29. (MH “Nutrition”)

S28. “nutrition*”

S27. (MH “Diet+”)

S26. 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

S25. dance* or dancing

S24. (life style or lifestyle) n5 activ*

S23. sport*
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S22. exercis* n2 aerobic*

S21. (MH “Dancing+”)

S20. (MH “Sports+”)

S19. (MH “Leisure Activities+”)

S18. (MH “Life Style+”)

S17. (MH “Life Style, Sedentary”) OR “sedentary”

S16. (MH “Physical Fitness”)

S15. (MH “Physical Education and Training+”)

S14. physical education and training

S13. (MH “Motor Activity+”)

S12. (MH “Physical Activity”) OR “physical activity”

S11. physical inactivity

S10. (MH “Exercise+”)

S9. S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8

S8. obes*

S7. ((bmi or body mass index) n2 (gain or loss or change))

S6. weight change*

S5. overweight or over weight or overeat* or over eat*

S4. weight gain or weight loss

S3. (MH “Weight Loss+”)

S2. (MH “Weight Gain”)

S1. (MH “Obesity+”)

SCOPUS search strategy

TITLE-ABS-KEY ( 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 exercise* OR “physical inactivity” OR “physical

activity” OR “Motor Activity” OR “physical education” OR “Physical Fitness” OR sedentary OR “leisure activit*” OR sport* OR

danc* OR ( ( life style OR lifestyle ) AND activ* ) OR diet OR nutrition* OR ( health* AND eat* ) OR “Child Nutrition*” OR fruit*

OR vegetable* OR canteen* OR menu OR calorie OR calories OR kilojoule* OR “Energy Intake” OR “energy density” OR eating OR

“feeding behaviour” OR “Feeding Behavior” OR “dietary intake” OR food OR ( ( carbonated OR sweetened OR soft ) AND ( drink*

OR beverage* ) ) OR soda OR “Dietary Fat*” OR confectionary OR ( school AND ( lunch* OR meal* ) ) OR “feeding program*”

OR cafeteria* )

AND TITLE-ABS-KEY ( pre-school* OR preschool* OR childcare* OR “child care*” OR daycare* OR “day care*” OR “early child*”

OR nursery OR nurseries OR kinder* )

AND TITLE-ABS-KEY ( random* OR trial* OR “double blind” OR “single blind” OR experiment* OR pretest OR “pre test” OR

posttest OR “post test” OR “pre post” OR prepost OR “before after” OR “stepped wedge” OR nonrandomi?ed OR “interrupted time

series” OR “multiple baseline” OR “regression discontinuity” OR “comprehensive cohort” )

AND TITLE-ABS-KEY ( implement* OR dissemin* OR adopt* OR practice* OR “organi?ational change*” OR diffuse* OR ( system*

AND 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 ( ( polic* OR practice* OR program* OR innovation* )

AND ( performance OR feedback OR prompt* OR reminder* 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* ) ) OR integrat* OR “scal* up” )
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The review included an additional subgroup analysis that was not specified in the protocol. Specifically the review included examination

of the impact of implementation strategies that have been conducted ’at scale’, defined as 50 or more childcare services.
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I N D E X T E R M S

Medical Subject Headings (MeSH)

∗Health Knowledge, Attitudes, Practice; ∗Motor Activity; ∗Program Development; Child Care [∗methods; organization & administra-

tion]; Child Day Care Centers; Diet [∗standards]; Eating; Guidelines as Topic; Health Promotion [methods; organization & adminis-

tration]; Obesity [∗prevention & control]; Randomized Controlled Trials as Topic

MeSH check words

Child; Humans
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