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A B S T R A C T

Implementation of interventions in community organisations such as schools, childcare centres, and sporting
clubs are recommended to target a range of modifiable risks of non-communicable diseases. Poor im-
plementation, however, is common and has contributed to the failure of non-communicable disease interven-
tions globally. This study aimed to characterise experimental research regarding strategies to improve im-
plementation of chronic disease prevention programs in community settings.

The review used data collected in three comprehensive systematic reviews undertaken between August 2015
and July 2017. Randomised controlled trials, including cluster design, and non-randomised trials with a parallel
control group were included. The data were extracted to describe trial characteristics, implementation strategies
employed, implementation outcomes and study quality.

Of the 40 implementation trials included in the study, unhealthy diet was the most common risk factor
targeted (n=20). The most commonly reported implementation strategies were educational meetings (n= 38,
95%), educational materials (n= 36, 90%) and educational outreach visits (n= 29, 73%). Few trials were
conducted ‘at-scale’ (n=8, 20%) or reported adverse effects (n= 5, 13%). The reporting of implementation
related outcomes; intervention adoption (n=13, 33%); appropriateness (n= 11, 28%); acceptability (n= 8,
20%); feasibility (n=8, 20%); cost (n=3, 8%); and sustainability (n= 2, 5%); was limited. For the majority of
trials, risk of bias was high for blinding of study personnel/participants and outcome assessors.

Testing of strategies to improve implementation of non-communicable disease prevention strategies in
community settings, delivered ‘at-scale’, utilising implementation frameworks, including a comprehensive range
of implementation outcomes should be priority areas for future research in implementation science.
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1. Introduction

Non-communicable diseases are the leading cause of morbidity and
mortality globally (Lim et al., 2013). As diet, physical activity, weight
status, tobacco and alcohol use are among the primary modifiable risks
for a range of non-communicable diseases (Lim et al., 2013), global
initiatives including the World Health Organization (WHO) Global ac-
tion plan for the prevention and control of non-communicable disease,
prioritise the implementation of evidence-based interventions to ad-
dress these risks (WHO, 2013). In particular, the implementation of
interventions in community (non-clinical ‘settings’) organisations such
as schools, childcare, sporting clubs and workplaces are recommended
given their existing infrastructure and capacity to access a large pro-
portion of the population (Mendis, 2014).

Implementation science is the study of methods to promote the
adoption and integration of evidence-based initiatives into routine
health care and public health settings (Nilsen, 2015). Poor im-
plementation, however, is common and has contributed to the failure of
many large non-communicable disease (NCD) interventions globally
(Matheson et al., 2013). While the effects of NCD interventions may be
enhanced with improved implementation (WHO, 2013), little evidence
is available to guide decisions regarding the strategies to achieve this
outcome (Wolfenden et al., 2016a; Milat et al., 2011). Relative to im-
plementation research undertaken in clinical settings, where hundreds
of randomised trials have been undertaken assessing the efficacy of
specific implementation strategies, previous reviews have identified
few such trials in community settings targeting NCD risks (McFayden
et al., 2018; Wolfenden et al., 2016b; Wolfenden et al., 2017a). Further,
such reviews have suggested that the evidence base in the field of
community base implementation is heterogeneous, is of poor metho-
dological quality, and provides few examples of effective implementa-
tion approaches (McFayden et al., 2018; Wolfenden et al., 2016b;
Wolfenden et al., 2017a).

A number of developments in implementation science have sought
to facilitate improvements in the quality of implementation research.
For example, a range of implementation frameworks exist to support
researchers to identify relevant implementation barriers and select
appropriate implementation strategies (Birken et al., 2017). Taxo-
nomies have been published to facilitate the standardised description,
classification and reporting of implementation strategies, and outcomes
(Proctor et al., 2011). There have also been calls to improve the effi-
ciency of evidence generation and reduce research waste through
prioritisation of implementation research to ensure high quality re-
search trials are undertaken that address important knowledge gaps in
the field (Ivers and Grimshaw, 2016).

Given the considerable investment by governments in the im-
plementation of communitybased NCD interventions (Nilsen, 2015), co-
ordinated research efforts to improve the implementation evidence base
in the field would be particularly worthwhile. A necessary first step
toward achieving this outcome is to characterise the existing evidence
base, and to identify opportunities for improvement and future research
priorities. To this end, the aim of this study was to describe the study
characteristics, implementation strategies, outcomes and methodolo-
gical quality of trials that have investigated the effects of NCD im-
plementation strategies in community settings.

2. Methods

2.1. Systematic search

The review utilises studies identified by searches undertaken in
three comprehensive systematic reviews (McFayden et al., 2018;
Wolfenden et al., 2016b; Wolfenden et al., 2017a) undertaken between
August 2015 and July 2017. The systematic reviews to examined the
effects of strategies to improve implementation of non-communicable
disease prevention interventions in school, childcare centre and

sporting club settings (McFayden et al., 2018; Wolfenden et al., 2016b;
Wolfenden et al., 2017a). Across the three reviews, 32,173 manuscripts
were screened, 532 full text articles were assessed for eligibility, of
which 40 studies (101 articles) were deemed eligible for inclusion
(McFayden et al., 2018; Wolfenden et al., 2016b; Wolfenden et al.,
2017a). Full details of the reviews can be found elsewhere (McFayden
et al., 2018; Wolfenden et al., 2016b; Wolfenden et al., 2017a) and are
described briefly in the Supplementary material.

2.2. Inclusion criteria

Randomised controlled trials (RCTs), including those with a cluster
design, and non-randomised trials with a parallel control group were
included. Eligible studies were those undertaken in the school, child-
care centre or sporting club setting. Studies that assessed a strategy to
improve the implementation of policies, practices or programs com-
pared to either another implementation strategy, no strategy or ‘usual’
practice were included. Studies targeted one (or multiple) of the fol-
lowing risk factors: unhealthy diet, physical inactivity, obesity, tobacco
use and risky alcohol consumption. Implementation of targeted policies
or practices needed to occur by usual staff or personnel within these
community organisations (as opposed to paid research staff). Trials that
did not report the effects on a measure of the fidelity of implementation
of a targeted policy, practice or program implementation for both in-
tervention and control groups were excluded. Fidelity was defined as
the degree to which an intervention was implemented as it was pre-
scribed in the original protocol or as it was intended by the program
developers (Proctor et al., 2011).

2.3. Data extraction

For all reviews, screening and data extraction occurred in-
dependently by pairs of review authors in accordance with the
Cochrane Handbook (Higgins and Green, 2011). A comprehensive
search for both published and unpublished research studies across a
broad range of information sources was undertaken to reflect the cross-
disciplinary nature of the topic. Articles published in any language were
eligible and there were no restrictions regarding article publication
dates or country of origin. Discrepancies in trial inclusion or data ex-
traction were resolved via consensus between review pairs or via ad-
judication by a third reviewer where consensus could not be reached.
We expanded the data extracted as part of the published reviews and
consolidated the findings across all community settings. A description
of the number of citations screened and full texts included in the re-
views is described in Fig. 1.

2.4. Measures

2.4.1. Study characteristics
We extracted data to describe the trial research design (e.g. ran-

domised trial), country where the research was undertaken, targeted
health risks, and setting and the use of an effectiveness-implementation
hybrid design - defined as those trials assessing both the impact of the
intervention on a measures of the targeted health risk, and the impact
of the implementation strategy on implementation outcomes (Curran
et al., 2012). The use of an implementation specific theoretical frame-
work was extracted. Rather than develop an operational definition we
recorded the use of any framework included in a recent comprehensive
systematic review of implementation frameworks (Birken et al., 2017).
The period from baseline to follow-up, the implementation of policies,
practices and programs ‘at-scale’ (defined as 50 or more sites), and any
adverse effects reported by included studies was also recorded. Finally,
to assess whether the intervention subject to implementation was
‘evidence based’ we recorded information from included studies which
indicated that the intervention had been previously tested and found to
be effective in improving one or more of the targeted health behaviours
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or was supported more broadly by evidence suggesting its efficacy (for
example systematic review evidence had found similar interventions or
interventions based on the same principles were effective).

2.4.2. Implementation strategy characteristics
The Cochrane Effective Practice and Organisation of Care (EPOC)

taxonomy descriptors (Table 1) were used to classify implementation
strategies employed by included trials based on strategy descriptions
provided in the manuscript (Effective Practice and Organisation of Care
(EPOC), 2015). The EPOC criteria is the most widely used taxonomy for
describing implementation and practice change strategies (Proctor
et al., 2013).

2.4.3. Implementation outcomes reported
In addition to measures of fidelity which was an inclusion criteria

(the extent of implementation of the targeted policy or practice), the
‘Taxonomy of Implementation Outcomes’ (Proctor et al., 2011) was
used to classify other implementation outcomes (acceptability, adop-
tion, appropriateness, costs, feasibility, penetration and sustainability)
reported in included trials (Proctor et al., 2011).

2.4.4. Study quality
We used the Cochrane risk of bias tool to assess the quality of in-

cluded trials as having ‘low’, ‘high’, or ‘unclear’ risk of bias in ac-
cordance with the Cochrane Handbook (Higgins and Green, 2011). For
cluster-RCTs, ‘recruitment to cluster’, ‘baseline imbalance’, ‘loss of
clusters’, ‘incorrect analysis’, ‘contamination’ and ‘compatibility with
individually RCTs’ was also assessed in addition to the standard risk of
bias criteria. For non-randomised trials, the additional criterion “po-
tential confounding” was also included. Consistent with suggestions
from the Cochrane handbook to assess potential confounding, reviewers
considered whether authors of trials; (i) restricted participant selection

so that trial groups had the same value for the confounder; (ii) de-
monstrated balance between groups for the confounder; (iii) matched
on the confounder; or (iv) adjusted for the confounder in statistical
analyses.

2.5. Synthesis

Simple descriptive statistics including counts and percentages were
used to describe the study characteristics, implementation strategy
characteristics and outcomes reported in included studies.

3. Results

3.1. Study characteristics

As reported in Table 2, of the 40 included trials, most were con-
ducted in the United States (n= 23) or Australia (n= 11). The most
common risk factor targeted was unhealthy diet (n= 20, 50%). Most
trials were conducted in schools (n= 27, 68%), used randomised/
cluster RCT designs (n= 29, 73%) and conducted follow-up more than
twelve months post baseline (n= 23, 57%). Few studies sought to
improve the implementation of policies, practices and programs ‘at-
scale’ (n= 8, 20%). Only five (n= 5, 13%) studies reported measures
of adverse effects. Of the 40 included studies, 17 (43%) were hybrid in
nature, that is, they included implementation and individual level
health behaviour outcomes, and the majority of studies reported im-
plementation of an evidence-based intervention (n=34, 85%).

3.2. Implementation strategy characteristics

As reported in Table 2, 35 different implementation strategies were
used across the three settings. The most commonly used strategies

Fig. 1. Combined CONSORT diagram.
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across the studies were educational meetings (n= 38, 95%), educa-
tional materials (n= 36, 90%) and educational outreach visits (n= 29,
73%). Further implementation strategies included in the studies were
local consensus processes (n=18, 45%), local opinion leaders (n=15,
38%) and audit and feedback (n= 13 (33%)).

3.3. Implementation outcomes reported

As reported in Table 2, the most frequently reported implementa-
tion outcomes were fidelity (n= 40, 100%), penetration (n= 19, 48%)
and adoption (n=13, 33%). Reporting of the remaining five im-
plementation outcomes was limited across included studies (appro-
priateness (n=11, 28%), acceptability (n=8, 20%), feasibility (n=8,
20%), costs (n= 3, 8%) and sustainability (n= 2, 5%)). Overall, stu-
dies addressing unhealthy diet and physical activity had a greater fre-
quency of reporting implementation outcomes.

3.4. Study quality

Ninety-five percent (n=38) of studies were considered to have
high risk of performance bias, due to participants and research per-
sonnel not being blind to group allocation. Additionally, 60% (n= 24)
of studies were considered to have high risk of detection bias, primarily
due to the use of self-report measures (Fig. 2). For all other criteria such
as selection bias, attrition bias and reporting bias, risk of bias was low
or unclear for most trials.

4. Discussion

This review identified 40 trials, most of which were RCTs, con-
ducted in schools, targeted dietary risks, and were not undertaken ‘at-
scale’. While a diverse range of implementation strategies were tested,
the strategies were dominated by those that seek to improve the
knowledge and skills of community organisational staff such as

educational meeting (i.e training) and resources, rather than strategies
that seek to address organisational or environmental or outer setting
impediments to implementation. As organisational and environmental
barriers are frequently reported as impediments to the implementation
of NCD prevention policies and interventions in community settings
(Seward et al., 2017; Nathan et al., 2017), greater testing of im-
plementation strategies that seek to address such barriers is warranted.

Limited reporting of research methods within included manuscripts
was a consistent challenge. A lack of detail regarding implementation
strategies made classification difficult. Similarly, for many criteria in-
formation to assess risk of bias was reported insufficiently to enable a
judgement and so was classified as unclear. Clear and transparent re-
porting of key methodological detail is critical for trial evidence to be
accurately synthesised in systematic reviews and contribute to the
collective evidence-base. Enhanced adherence to a recently published
‘Standards for Reporting Implementation Studies statement’ (Pinnock
et al., 2017) may improve the reporting of future trials to address these
limitations.

Interestingly, most trials reported outcomes related to both the
impact of the implementation strategy on implementation outcomes,
and health outcomes of the intervention (e.g. physical activity or
dietary behaviours). The use of such ‘hybrid’ designs has been re-
commended as a means of better understanding implementation pro-
cesses and effects, and of advance progression of the field (Wolfenden
et al., 2016c). However, consistent with reviews of implementation
trials in other settings (Lau et al., 2015), the findings of the study also
suggest trials used a narrow range of potential implementation out-
comes. Measures of acceptability, feasibility, costs, and sustainability
were rarely reported. Similarly, little consideration was given to the
potential for un-intended harms. These outcomes are important to
health policy and practice deliberations regarding investment in NCD
prevention interventions and provide a more comprehensive under-
standing of strategy impacts and opportunities for improvement
(Durlak and DuPre, 2008). More frequent use of these measures,

Table 1
Intervention Implementation Strategy definitions according to the Effective Practice and Organisation of Care (EPOC), (2015) (Curran et al., 2012).

Implementation strategy Definition

Educational meetings Courses, workshops, conferences or other educational meetings
Educational materials Distribution to individuals, or groups, of educational materials to support clinical 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 outreach visits Personal visits by a trained person to health workers in their own settings, to provide information with the aim of changing
practice.

Local consensus processes Formal or informal local consensus processes, for example agreeing a clinical protocol to manage a patient group, adapting
a guideline for a local health system or promoting the implementation of guidelines

Local opinion leaders The identification and use of identifiable local opinion leaders to promote good clinical practice.
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.
Tailored interventions Interventions to change practice that are selected based on an assessment of barriers to change, for example through

interviews or surveys.
Incentives Targeted financial incentives.
External funding Financial contributions such as donations, loans, etc. from public or private entities from outside the national or local

health financing system
Clinical practice guidelines Clinical guidelines are systematically developed statements to assist healthcare providers and patients to decide on

appropriate health care for specific clinical circumstances'(US IOM)a.
Monitoring performance of the delivery of

healthcare
Monitoring of health services by individuals or healthcare organisations, for example by comparing with an external
standard.

Continuous quality improvement An iterative process to review and improve care that includes involvement of healthcare teams, analysis of a process or
system, a structured process improvement method or problem solving approach, and use of data analysis to assess changes

Educational games The use of games as an educational strategy to improve standards of care.
Pay for performance 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.
The use of information/communication technology Technology based methods to transfer healthcare information and support the delivery of care.
Inter-professional education Continuing education for health professionals that involves more than one profession in joint, interactive learning
Managerial supervision Routine supervision visits by health staff.
Length of consultation Changes in the length of consultations
Procurement/distribution of supplies Systems for procuring and distributing drugs or other supplies

a United States Institute of Medicine.
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therefore, would strengthen the evidence base and its utility for policy
and practice decision making.

To maximise the benefit of evidence based interventions, interven-
tions need to be implemented with sufficient fidelity to retain their
effectiveness and reach a large proportion of the population. Both small
and large scale implementation trials provide useful evidence to de-
velop the field of community based implementation. Achieving

implementation ‘at-scale’, however, presents unique challenges given
resources, workforces and capacity constraints and may require the use
of different implementation strategies (Centre for Epidemiology and
Evidence et al., 2014). While implementation ‘at-scale’ is the intended
goal of many large-scale NCD initiatives to improve population health
(World Health Organization, 2014), interestingly, evaluation of im-
plementation efforts ‘at-scale’ were not prevalent in the literature. Only

Table 2
Characteristics of included studies from systematic reviews undertaken between August 2015 and July 2017.

Unhealthy diet
(n= 20)

PAa (n= 7) Tobacco use
(n= 3)

Risky alcohol
intake
(n= 1)

Unhealthy diet
and PAa (n=8)

Unhealthy diet, PAa

and tobacco use
(n= 1)

Total
(n=40)
n (%)

Characteristic
Setting Schools 16 5 3 0 2 1 27 (68)

Childcare centres 2 2 0 0 6 0 10 (25)
Sporting clubs 2 0 0 1 0 0 3 (7)

Trial research design RCTb/cluster RCTb 13 5 2 1 7 1 29 (73)
Non-randomised 7 2 1 0 1 0 11 (27)

Hybrid design 8 3 0 1 4 1 17 (43)
Evidence-based intervention 17 6 3 1 7 0 34 (85)
Theory/framework Implementation specific

framework
5 0 0 0 0 0 5 (13)

Other 8 5 2 1 5 0 21 (53)
Outcome measures to assess

implementation fidelity
Questionnaire/log book 13 4 3 3 4 1 28 (70)
Observation 5 3 0 0 3 1 12 (30)
Administrative 7 0 0 0 0 0 7 (18)

Length to f/upc 6months or less 0 1 0 0 1 0 2 (5)
6–12months 6 2 1 0 5 1 15 (38)
> 12months 14 4 2 1 2 0 23 (57)

Programs delivered at-scale i.e. > 50 units 5 1 1 0 1 0 8 (20)
Adverse effects reported 3 1 0 1 0 0 5 (13)

Strategy
Educational meetings 18 7 3 1 8 1 38 (95)
Educational materials 17 7 2 1 8 1 36 (90)
Educational outreach visits 16 5 1 1 6 0 29 (73)
Local consensus processes 10 3 3 0 1 1 18 (45)
Local opinion leaders 7 5 1 1 0 1 15 (38)
Other strategy not covered by EPOC 8 4 0 0 2 1 15 (38)
Audit and feedback 5 3 1 0 4 0 13 (33)
Tailored interventions 8 1 0 0 0 1 10 (25)
Small incentives and grants 3 2 1 0 2 0 8 (20)
External funding 5 0 1 1 0 0 7 (18)
Clinical practice guidelines 5 0 0 0 0 0 5 (13)
Monitoring performance of the delivery 3 0 1 0 0 0 4 (10)
Continuous quality improvement 3 0 1 0 0 0 4 (10)
Educational games 1 0 0 0 0 1 2 (5)
Pay for performance 1 0 0 0 1 0 2 (5)
The use of information/communication technology 1 0 0 0 1 0 2 (5)
Inter-professional education 0 1 0 0 0 0 1 (3)
Managerial supervision 1 0 0 0 0 0 1 (3)
Length of consultation 0 1 0 0 0 0 1 (3)>
Procurement/distribution of supplies 1 0 0 0 0 0 1 (3)

Implementation outcomes
Fidelityd 20 7 3 1 8 1 40 (100)
Penetratione 10 5 1 0 3 0 19 (48)
Adoptionf 3 2 3 1 3 1 13 (33)
Appropriatenessg 4 5 0 1 1 0 11 (28)
Acceptabilityh 2 4 0 0 2 0 8 (20)
Feasibilityi 2 3 0 1 2 0 8 (20)
Costsj 2 0 0 1 0 0 3 (8)
Sustainabilityk 1 0 1 0 0 0 2 (5)

a Physical activity.
b Randomised control trial.
c Follow-up.
d Fidelity= delivered as intended.
e Penetration= included any measure of intervention exposure (did not include study participation rates).
f Adoption= the existence of a policy related to the targeted practice.
g Appropriateness= perceived compatibility, suitability, usefulness.
h Acceptability= satisfaction with the implementation strategy.
i Feasibility= utility, practicality.
j Costs= implementation costs.
k Sustainability= sustained use, maintenance or institutionalization of the practice/policy.
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one in five trials identified in this study evaluated implementation of
interventions conducted in>50 community organisations. As the
findings of small-scale implementation trials may not generalise to
larger scale studies (Proctor et al., 2011) building the evidence base ‘at-
scale’ should represent a future research priority. Developing research-
practice partnerships to evaluate large scale implementation initiatives
may represent one way of achieving this (Wolfenden et al., 2017b).

A number of limitations of the study require consideration when
interpreting the findings. While the study was intended to provide an
overview of research in the field, such broad characterisations can
overlook important study details. For example, while the most fre-
quently employed strategies were those related to educational meetings
and materials, there was considerable heterogeneity between trials in
the content, componentry and delivery of these strategies and the be-
haviour change strategies employed within. Such information could
elucidate important gaps in the execution of past implementation
strategies. The research was also restricted to selected community set-
tings. The generalisability of the findings to other community settingsis
unknown.

5. Conclusion

Population health improvements are contingent upon evidence-
based interventions being implemented ‘at-scale’ across entire popula-
tions. An evidence-base regarding how to best do so needs to be ur-
gently developed. The findings of this study identify a range of op-
portunities to improve the implementation evidence base for
community NCD prevention.

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ypmed.2018.11.014.
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