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Abstract 

Background Public health nutrition interventions, including school‑based programs, are a recommended approach 
to improve child dietary behaviours. However, the adoption of effective school‑based nutrition programs face numer‑
ous challenges, including the limited evidence on effective strategies to maximise implementation and adoption 
of such programs. This study aimed to address this evidence gap by employing a novel collaborative network trial 
design to evaluate a series of implementation strategies employed by three NSW Local Health Districts, to improve 
school adoption of an effective school‑based nutrition program (‘SWAP IT’).

Methods Three independent, two arm parallel group randomised controlled trials were conducted simultaneously 
to examine the potential effectiveness of implementation strategies on school adoption of SWAP IT. Schools were 
randomised to either a high intensity (various implementation strategies), or a business as usual (minimal support) 
group. Measures and data collection processes were harmonised across the three trials to provide individual school‑
level data for planned pooled analyses. The primary outcome was school adoption of SWAP IT, objectively meas‑
ured via electronic registration records. Logistic regression analyses were used to assess school adoption of SWAP 
IT for each trial. Meta‑analyses were also conducted to pool the effects of the three trials and allow the comparison 
of the potential relative effects of the different strategies.

Results A total of 287 schools were included in the study: Trial 1 (n = 164), Trial 2 (n = 64) and Trial 3 (n = 59). Relative 
to control, we found increased odds of adoption in Trial 1 that employed a combination of the educational materials 
and local facilitation strategies (OR 8.78; 95%CI 2.90, 26.56; p < 0.001), but no significant differences in adoption in Trial 
2 or 3 that employed solely the educational materials strategy. Pooled data suggests the combination of educational 
materials and local facilitation has a greater effect on adoption compared to educational materials alone (OR 4.18; 
95%CI 1.60, 10.04; n = 3 studies; indirect effect).

Conclusion Findings of this study indicate that local facilitation is an important strategy to increase school adoption 
of SWAP IT, and potentially other health promotion programs.

Trial registration The trials were prospectively registered with Australia New Zealand Clinical Trials Register:
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Contributions to the literature

• This study addresses a crucial evidence gap, with little 
evidence currently available to guide the scale-up of 
effective school-based nutrition programs.

• Findings of the study provide insight into the potential 
effect of strategies that could be employed to scale-up 
school-based nutrition programs.

• This study utilises a novel approach to testing imple-
mentation strategies that enables the tailoring to local 
context.

Background
Chronic diseases are the leading cause of death and dis-
ability globally, with much of this burden being preventa-
ble [1, 2]. Dietary risks are among the primary modifiable 
factors for chronic disease [2]. The implementation of 
public health nutrition interventions has been recom-
mended to reduce the chronic disease burden, particu-
larly those targeting the dietary behaviours of children. 
[3] Schools are a recommended setting for nutrition 
intervention, given the setting provides near univer-
sal access to children for prolonged periods [4–6], and 
children consume up to two-thirds of their daily energy 
intake during school hours [7]. Despite the existence of 
a range of effective school-based nutrition interventions, 
[8] few are integrated into usual school practice and 
delivered routinely to students, severely limiting the pub-
lic health potential of such interventions.

An important impediment to the large-scale adoption 
of effective school nutrition initiatives is limited evi-
dence of effective strategies to implement these initia-
tives at scale [9]. For example, a recent Cochrane review 
of implementation strategies for school-based health 
promotion programs found randomised trials testing 
strategies to implement nutrition policies of programs 
in schools accrue at a rate of less than one per year. Fur-
ther, just one randomised controlled trial was included in 
the review where implementation of nutrition initiatives 
was sought ‘at scale’, defined by the authors as 50 or more 
schools [9]. Furthermore, strategies identified as effective 

in improving program implementation in a study under-
taken in one jurisdiction, may not be effective in another, 
particularly if there are substantive differences in imple-
mentation barriers, implementation support or other 
contextual factors between jurisdictions. As such, more 
collaborative approaches to implementation research 
have been recommended to help advance the field and 
our understanding of what implementation strategies 
may work, and in which contexts [10].

The current research production process is insuffi-
cient to advance implementation science, or to guide 
timely action by agencies responsible for facilitating the 
adoption of health promotion programs in schools. The 
limited evidence-base may reflect a lack of academic 
funding available for implementation and dissemination 
research, and the challenges for academics in undertak-
ing implementation trials which are often complex, time 
consuming, expensive, and require partnerships with 
health and other community organisations. [11] Innova-
tions in methods are required to support more rapid gen-
eration and use of implementation research to improve 
health services. Methods of integrating research into the 
‘usual business’ of health and other services; that lever-
age their resources, expertise and infrastructure; and that 
foster greater collaboration between services for collec-
tive improvement have been suggested as one means of 
doing so [10]. For example, an innovative ‘Master Proto-
col design’ (an adaptive ‘platform trial), involving meth-
ods harmonisation, was employed to simultaneously 
test the effects of multiple therapies for COVID-19. The 
research was embedded within the U.K National Health 
Service and established the effectiveness of a range of 
therapies in a fraction of the time of conventional clinical 
trial systems in the US [12, 13]. Similar approaches could 
facilitate generation and use of evidence to improve the 
implementation of nutrition initiatives in community set-
tings such as schools.

Guidelines regarding a range of school-based poli-
cies and practices to reduce chronic disease risks have 
been developed across jurisdictions, the vast majority of 
which are remarkably consistent in their recommenda-
tions [3, 14–16]. As such, governments nationally and 
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internationally have invested in supporting the adoption 
and implementation of these recommendations at the 
same time [17]. This convergence of activity provides a 
considerable opportunity for collaboration to study dif-
ferent strategies undertaken in different contexts for 
the implementation of the same prevention policies or 
practices. The co-ordination of such research activities, 
for example, through the harmonisation of key research 
methods, would also enable more direct comparisons of 
the effects of different implementation strategies. Col-
laborative efforts may also facilitate knowledge exchange, 
increase the availability of evidence to support local 
decision making and policy development and improve 
research translation across jurisdictions.

Health Promotion Units within the 15 Local Health 
Districts (LHDs) of New South Wales (NSW), Australia, 
are responsible for providing services to their community 
based on priorities set by the NSW Ministry of Health, 
and in response to needs identified by the local commu-
nity. These services include supporting the implementa-
tion of health promotion programs in community-based 
settings, such as schools. To improve the nutrition behav-
iours of primary-school aged children, consistent with 
dietary guideline recommendations, three LHDs sought 
to engage with schools, within their respective regions, 
to adopt an effective school-based nutrition intervention 
to support parents to improve the foods packed within 
children’s lunchboxes. ‘SWAP IT’ is a healthy lunchbox 
program developed by LHD health promotion staff in 
collaboration with researchers and end-users (e.g. par-
ents, teachers, principals). It consists of brief messages 
delivered to parents via existing school-parent communi-
cation channels (e.g. app, newsletter or social media) to 
encourage parents to ‘swap’ energy-dense nutrient-poor 
‘discretionary’ food items packed within children’s lunch-
boxes to nutrient-dense food items (i.e. ‘everyday’ or core 
foods). Previous randomised trials of SWAP IT have 
shown the program to be effective in improving child 
nutrition and weight outcomes, as well as being  highly 
acceptable to parents and principals and  at low-cost 
[18–20].

To address the limitations of the existing evidence-base, 
we sought to conduct collaborative research embedded 
within Health Promotion Units of NSW LHDs to sup-
port the adoption of SWAP IT in schools and accelerate 
the generation and use of implementation research for 
improvement. Specifically, the three LHD Health Promo-
tion teams collaborated to facilitate the large-scale adop-
tion of SWAP IT within their jurisdictions. The LHDs 
differ in terms of the characteristics of the community 
they serve, their geographical and population size, and 
available resources. To collectively inform future efforts 
to implement and maximise adoption of the SWAP IT 

program, within each LHD and across other NSW LHDs, 
a collaboration was formed where the evaluations and 
learnings from each LHD would be shared [21]. Specifi-
cally, structures were established to facilitate collabora-
tion and an exchange of evidence amongst LHDs whilst 
still allowing for tailoring to suit local context and health 
promotion team infrastructure [21]. This was operation-
alised consistent with a Learning Health System per-
spective of improvement and included a Community 
of Practice (CoP). The CoP provided a structure for i.) 
shared governance; ii.) the harmonisation of key research 
methods, enabling direct comparison between evalua-
tions via a collaborative network trial, and iii.) support-
ing collective learning, knowledge exchange and health 
service improvement [21]. As such, it served to support 
the generation and sharing of new knowledge to advance 
practice, and was underpinned by a commitment of 
members to work collectively and constructively to do so 
[21].

In this context, the primary aim of this paper is to 
describe and report the outcomes of implementation 
strategies employed by each LHD to improve the adop-
tion of SWAP IT. We also discuss and reflect on learnings 
from an innovative approach to enhance implementation 
research production for the advancement of public health 
nutrition via the use of a collaborative network of RCTs.

Methods
Context
Health promotion practitioners from the three LHDs 
and researchers from the National Centre of Implemen-
tation Science (NCOIS), a collaborating research centre 
of which the three LHDs are research and translation 
partners, established a CoP with the shared purpose of 
maximising school adoption of SWAP IT. The develop-
ment and function of the CoP has been described else-
where [21]. Health promotion staff within each LHD 
were responsible for employing strategies, tailored to 
align with their service plans, resources and staffing, to 
maximise adoption of SWAP IT within their respective 
regions. LHD health promotion staff were also respon-
sible for participating in and engaging with activities of 
the CoP; and contributing to the sharing and exchange 
of learnings to improve approaches to maximise school 
adoption of the SWAP IT program. NCOIS provided 
funding for staffing, infrastructure and co-ordination 
support for the CoP. Researchers from NCOIS facili-
tated workshops, implementation check-ins, knowledge 
exchange meetings and provided additional support to 
LHDs on request. NCOIS was also responsible for lead-
ing the evaluation of the CoP in partnership with the 
participating LHDs, including: selecting the study design 
and trial outcomes; obtaining ethics approval; confirming 
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the study sample and conducting the randomisation with 
an independent statistician; overseeing the delivery of the 
scale-up strategies; and conducting the data collection 
component.

Study design and setting
The novel randomised trial design, which draws on 
principles of Master Protocols and was referred to as a 
“Collaborative Network Trial” by the research team, 
was employed to evaluate the effectiveness of strate-
gies employed by each LHD to maximise the adoption 
of SWAP IT. Master Protocols, traditionally used to test 
pharmacological interventions, refer to trial designs 
employing co-ordinated approaches and centralised trial 
infrastructure to assess the effects of interventions [22–
24]. This infrastructure typically includes a centralised 
trial protocol and governance, with standardised study 
procedures for recruitment, evaluation, data collection 
and analysis, and reporting [22–24].

Within this Collaborative Network Trial, three inde-
pendent, two arm parallel group randomised controlled 
trials (RCT) (one per LHD) were conducted simultane-
ously to examine the potential effectiveness of various 
combinations of strategies on school adoption of SWAP 
IT. The key trial methods, measures and data collec-
tion processes were harmonised providing individual 
school-level data for planned pooled analyses. The trials 
were prospectively registered with Australia New Zea-
land Clinical Trials Register (ACTRN12622000257763; 
ACTRN12622000406707; ACTRN12622000252718) 
and align with the CONSORT reporting guidelines for 
randomised controlled trials (Supplementary File 1). 
Ethics approval was obtained from the Hunter New 
England Human Research Ethics Committee (Ref. No. 
2019/ETH12353), the University of Newcastle (Ref. 
No. H-2008–0343), the NSW State Education Research 
Application Process (Ref. No. 2018247) and the Mait-
land-Newcastle Catholic Schools Office.

Primary schools, which typically enrol children aged 
5–12 years, from the Independent, Department of Edu-
cation and Catholic school sectors, located within the 
three NSW LHDs served as the sampling frame. The 
three LHDs have approximately 600 primary schools 
across these sectors, and encompass socioeconomically 
and geographically diverse regions [25].

Study population and recruitment
A list of potentially eligible schools located within the 
three LHDs was obtained by health promotion staff 
within each LHD and provided to NCOIS to confirm eli-
gibility of the study sample. Schools were considered eli-
gible if they: were a primary or combined school located 
within the three participating LHDs that catered for at 

least one primary school year; had not previously imple-
mented SWAP IT; and had not participated in any previ-
ous trials evaluating the effectiveness of SWAP IT.

Schools with secondary students only, schools for 
specific purposes (e.g. schools catering exclusively for 
children requiring specialist care) and schools who had 
already implemented SWAP IT were ineligible to par-
ticipate. All schools that met the eligibility criteria were 
included in the study.

Randomisation and blinding
Prior to the delivery of the strategies, schools within each 
LHD (hereafter named LHD 1,2 or 3) were randomly 
allocated, following a block randomisation procedure 
(block sizes 2–6) in a 1:1 ratio, to either High Intensity 
(HI) or Business as Usual (BAU), using a computerised 
random number function in Microsoft Excel 2013. Ran-
domisation was conducted by an independent statistician 
and overseen by NCOIS. Randomisation was stratified 
by school geographic and socioeconomic status (SES), 
given its association with the implementation of school 
nutrition programs [26], as determined by the Socio-
Economic Indexes for Areas categorisation using school 
postcodes.

School staff were not aware of group allocation. How-
ever, LHD health promotion staff delivering the strate-
gies and research staff conducting the evaluation were 
not blinded to group allocation. The health promotion 
units of all three LHDs had been working in school-based 
health promotion for over a decade and staff were expe-
rienced in engaging with schools. Similarly, all health 
promotion units had a shared interest and commitment 
from the unit Director to support adoption of SWAP IT 
by schools in their region. Each LHD served populations 
inclusive of metropolitan centres, and rural and remote 
communities. However, the health promotion unit of 
LHD 1, served a population three to four times larger 
than those in LHDs 2 and 3; and had significantly greater 
capacity to undertaken school-based health promotion, 
with a workforce more than five times larger. Each health 
promotion team had experience in engaging in research.

Implementation strategies
To inform the development of strategies employed by 
LHDs to encourage school adoption of SWAP IT, each 
of the three LHDs participated in a series of group 
workshops facilitated by public health researchers from 
NCOIS. The workshops followed a structured process 
based on the NSW Scalability Guide [27] to enable LHD 
health promotion staff to develop and/or select a series of 
strategies to implement within their region. Each strategy 
was tailored to the context of their region, usual service 
delivery approach and capacity of the health promotion 
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workforce. While usual service delivery (implementa-
tion support) approaches varies between health promo-
tion units, and depending on the interventions to be 
implemented and the settings where this is occurring, 
they would commonly use strategies such as the use of 
educational meetings including training, provision of 
educational materials, outreach visits and facilitation, 
consensus processes, and audit and feedback [28, 29]. 
Strategies were developed to target barriers to the adop-
tion of SWAP IT and other school-based nutrition inter-
ventions, identified through previous evaluations of the 
program and literature searching. The key barriers identi-
fied included school and principal awareness of the pro-
gram, perceived workload for school staff to implement 
the program, and the role/responsibility of schools in 
promoting healthy lunchboxes.

Strategies were categorised using the Expert Recom-
mendations for Implementing Change (ERIC) taxonomy 
[30] and are summarised in Table  1 using the Proctor 
framework [31] to enable replication. The timeline for 
delivery of each strategy across the three LHDs is pro-
vided in Fig.  1. All strategies employed by LHDs con-
sisted of a link to the SWAP IT website where schools 
were able to register for the program. To register for 
SWAP IT, schools completed a two-minute online reg-
istration form to confirm their school details and select 
how they plan to implement SWAP IT (e.g. via a com-
munication app, newsletter or social media). Following 
registration (i.e. adoption of SWAP IT), schools did not 
receive any further implementation strategies promoting 
the adoption of SWAP IT, but instead received support 
by the LHD to implement SWAP IT and other health 
promotion programs as part of usual service delivery.

Control
The implementation strategies delivered to schools allo-
cated to the BAU group across LHDs is described in 
Table 1. For all BAU groups, this consisted of a singular 
strategy delivered one to two times. To minimise con-
tamination, execution of the implementation strategies 
was centrally monitored by the research team in consul-
tation with health promotion staff from each LHD.

Outcomes and data collection methods
To aid the comparison of findings across LHDs, the study 
outcomes and measures were harmonised across the 
three RCTs. The measures used to assess each study out-
come are described below:

Primary outcome
Adoption of the SWAP IT program was defined as the 
proportion of schools in each trial arm who agreed to 
implement SWAP IT. This was assessed via registrations 

automatically captured through the SWAP IT website 
once a school registers for the program (i.e. completes 
the online registration form) at 6-months following the 
delivery of the first strategy for each LHD.

Secondary outcomes
Acceptability of the strategies, defined by the perception 
among implementation stakeholders (school staff), that a 
given strategy is agreeable, palatable or satisfactory, and 
engagement with the strategies [32], was assessed via an 
online or telephone survey conducted with school prin-
cipals 6-months following the delivery of the first strat-
egy for each LHD. A random subsample of schools from 
LHD 1 (due to the larger number of schools in LHD 1), 
in addition to all schools in LHD 2 and 3 were invited to 
participate in the survey (182 schools in total). Principals 
were asked if they recalled receiving each of the strate-
gies (e.g. telephone call and/or email from health pro-
motion staff) during the study period. For strategies the 
participants recalled receiving, they were asked to rate 
how acceptable they found the strategy on a 5-point Lik-
ert scale (1 = highly unacceptable; 5 = highly acceptable). 
Participants were also asked to rate how acceptable other 
potential strategies (that were not utilised in the current 
study) would be if they were delivered to schools on a 
5-point Likert scale (1 = highly unacceptable; 5 = highly 
acceptable).

Barriers and facilitators to school adoption of SWAP 
IT were assessed via an online or telephone survey con-
ducted with school principals as described above. Partici-
pants were asked to select, from a pre-specified list, what 
was their main barrier and enabler to adopting the SWAP 
IT program. Participants were also given the option to 
add their own barrier and enabler if they selected ‘other’.

School characteristics, including school sector, geolo-
cation, number of student enrolments, proportion of 
Aboriginal or Torres Strait Islander students and propor-
tion of students with a language background other than 
English were sourced from publicly available information 
via the Australian Curriculum, Assessment and Report-
ing Authority (ACARA) database [33].

Sample size and data analysis
Descriptive statistics were used to describe school char-
acteristics, adoption of the nutrition program, inter-
vention fidelity, acceptability and engagement with the 
adoption strategies and barriers and enablers to school 
adoption of the program.

Analysis of trial outcomes were undertaken under an 
intention to treat framework, whereby data from schools 
is analysed in the group for which it was randomly 
assigned. Firstly, for assessment of school-level program 
adoption for each trial (i.e. the primary trial outcome), 
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Fig. 1 Timeline of delivery of implementation strategies across each LHD
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between group differences were assessed using logistic 
regression analyses. The model included a term for treat-
ment group (HI vs BAU). There were no missing data at 
follow-up for the primary outcome of adoption. All sta-
tistical tests were 2 tailed with alpha of 0.05.

Assuming a 10% adoption rate of the program in 
the comparison group (based on prior pilot data of the 
research team) [34], a sample size of approximately 30 
schools per group would be sufficient to detect an abso-
lute difference between groups of 30%, with 80% power 
and an alpha of 0.05. An effect size of 30% is consist-
ent with that achieved for the implementation of other 
school-based nutrition programs [35]; and within the 
range of improvements reported in implementation of 
health promotion programs in schools more broadly [36]. 
The targeted effect size was also considered to be of ben-
efit from a population level perspective, exposing tens of 
thousands of students to the effective SWAP IT program 
and improving the nutritional quality of hundreds of 
thousands of packed student lunches each week, if imple-
mented across participating jurisdictions. Further, it was 
considered acceptable to participating units.

Secondly, we conducted multiple meta-analyses to 
pool the effects of different trial arms across the three 
trials, allowing us to compare and rank the potential 
relative effects (via direct or indirect comparisons) of 

the different strategies employed by each LHD on the 
primary trial outcome (i.e. SWAP IT adoption). This 
included a comparison of: i.) the effects of educational 
materials alone (direct effect) compared to BAU; ii.) 
the effect of educational materials and local facilita-
tion (direct effect) compared to BAU; and iii.) the rela-
tive effect of educational materials and local facilitation 
compared to educational materials alone (indirect 
effect). For each meta-analysis, we pooled data using 
generic inverse variance method using Review Man-
ager 5 software (RevMan) using a random-effect model. 
Odds ratios and confidence intervals were calculated 
for each analysis.

Results
Sample characteristics
A total of 287 schools across the three LHDs were 
included in the study: LHD 1, n = 164 (HI n = 83; BAU 
n = 81); LHD 2, n = 64 (HI n = 32; BAU n = 32); and 
LHD 3, n = 59 (HI n = 29; BAU n = 30) (Fig.  2). Overall, 
the majority of schools were from the Government sec-
tor (n = 220, 76.7%), and were located in major cities 
(n = 100, 35.1%) and inner regional areas (n = 102, 35.5%). 
The mean number of enrolled students was 282.3 (SD 

Fig. 2 Study flow diagram
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280.1). Characteristics of the included schools, overall 
and per LHD, are summarised in Table 2.

Adoption
For LHD 1, schools allocated to the HI group had 8.78 
times the odds of adopting SWAP IT (OR 8.78; 95%CI 
2.90, 26.56; p < 0.001) relative to schools that were allo-
cated to the BAU group. There were no significant dif-
ferences in adoption between groups for LHD 2 (OR 
5.74; 95%CI 0.94, ∞; p = 0.11) or LHD 3 (OR 2.15; 
95%CI 0.18, 25.07; p = 0.54) (Fig. 3).

Findings of the meta-analyses indicated the com-
bined accumulative effect of the strategies employed 
across the three studies resulted in moderate improve-
ments in school adoption of SWAP IT (OR 7.21; 95%CI 
2.77, 18.75; n = 3 studies). When comparing the rela-
tive effective of the different strategies on adoption, 
the meta-analyses indicated that the combination of 
educational materials and local facilitation strategies 
compared to BAU resulted in moderate improvements 
in adoption (OR 8.78; 95%CI 2.90, 26.56; n = 1 study; 
direct effect). Educational materials compared to BAU 
(OR 4.06; 95%CI 0.61, 26.93; n = 2 studies; direct effect); 
and the combination of local facilitation and educa-
tional materials compared to educational materials 

alone (OR 4.18; 95%CI 1.60, 10.04; n = 3 studies; indi-
rect effect) both resulted in smaller improvements in 
adoption.

Acceptability of the implementation strategies
Of the 73 schools across the three LHDs that completed 
or partially completed the survey (40.1% of invited par-
ticipants), 18 participants recalled receiving an email 
regarding SWAP IT within the last 6 months (24.7% of 
survey respondents), 14 of which (77.8%) reported this 
strategy as acceptable. Of the four participants that 
recalled receiving a telephone call regarding SWAP IT 
within the last 6-months (5.5% of survey respondents), 
no schools reported this strategy as acceptable.

Survey participants indicated that receiving informa-
tion about registering for SWAP IT through the fol-
lowing channels would be acceptable: via email directly 
to school Principal (n = 33, 51.6% of survey respond-
ents), via email to school office (n = 57, 90.5% of survey 
respondents), telephone call to school office (n = 32, 
50.0% of survey respondents), online webinars, train-
ing and information sessions (n = 45, 70.3% of survey 
respondents) and face-to-face meetings, workshops 
or conferences (n = 29, 45.3% of survey respondents). 
Additionally, receiving information from the following 

Fig. 3 Adoption of SWAP IT across the three LHDs following the delivery of each strategy
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sources was considered acceptable: information and 
materials from the Local Health District (local health 
promotion staff ) (n = 55, 85.9% of survey respondents); 
information and materials from professional organisa-
tions (n = 41, 64.1% of survey respondents); informa-
tion and materials from education stakeholders such 
as school directors (n = 39, 60.9% of survey respond-
ents); and endorsement from peers and opinion lead-
ers (n = 35, 54.7% of survey respondents).

Barriers and enablers to school adoption of SWAP IT
The most frequently reported barrier to school adop-
tion of SWAP IT was expected workload for staff 
(n = 25, 37.3% of survey respondents), followed by 
perception that parents and carers don’t think it is 
the school’s place to provide nutrition information 
(n = 11, 16.4% of survey respondents) and food insecu-
rity is a greater priority for my community (n = 5, 7.5% 
of survey respondents). Ten schools (14.9% of survey 
respondents) reported that there were no barriers 
to adopting SWAP IT. The most commonly reported 
enablers to school adoption of SWAP IT were keep 
the program free (n = 22, 32.8% of survey respond-
ents), support for the program from teachers (n = 6, 
9.0% of survey respondents), alignment with school 
plan and curriculum (n = 6, 9.0% of survey respond-
ents) and show evidence that SWAP IT supports 
development of healthy habits in children (n = 5, 7.5% 

of survey respondents). A summary of the most com-
monly reported barriers and enablers to school adop-
tion of SWAP IT by LHD is provided in Table 3.

Discussion
This paper describes a study employing a novel collabora-
tive network trial design, consisting of three independent 
randomised controlled trials with a harmonised evalua-
tion, to evaluate the effectiveness of strategies to improve 
school adoption of SWAP IT across three NSW LHDs. 
Educational materials were employed as a strategy across 
all three LHDs, whilst local facilitation was employed by 
one LHD to maximise adoption of the program. Findings 
of the meta-analysis indicated that the combination of 
educational materials and local facilitation was the most 
potent approach to increasing school adoption of SWAP 
IT across the three LHDs (OR 8.78; 95%CI 2.90, 26.56).

Whilst the effect size uncertain (OR 4.06; 95%CI 0.61, 
26.93; n = 2 studies), findings of the meta-analyses sug-
gest that delivering educational materials as an isolated 
strategy (i.e. not in combination with other strategies) 
may represent an efficient, acceptable and inexpensive 
means of making small improvements in school adop-
tion of SWAP IT [9, 37, 38]. However, in order to achieve 
substantial absolute changes in adoption, additional 
more comprehensive strategies may be required. This is 
supported by previous systematic reviews findings that 
have found larger effects when educational materials are 
employed as part of more comprehensive implementation 

Table 3 School barriers and enablers to adopting SWAP IT

a n = 21 schools from LHD 1 completed this item
b n = 27 schools from LHD 2 completed this item
c n = 19 schools from LHD 3 completed this item
d n = 67 schools overall completed this item

LHD1an LHD  2bn LHD  3cn Overall dn

Barriers
 Expected workload for staff 6 (28.6) 13 (48.1) 6 (31.6) 25 (37.3)

 Perception that parents and carers don’t think it’s the schools place to provide 
nutrition information

2 (9.5) 2 (7.4) 7 (36.8) 11 (16.4)

 There are no barriers 5 (23.8) 3 (11.1) 2 (10.5) 10 (14.9)

 Food insecurity is a greater priority for my community 2 (9.5) 1 (3.7) 2 (10.5) 5 (7.5)

 Concern about delivery mode 2 (9.5) 1 (3.7) 1 (5.3) 4 (6.0)

Enablers
 Keep the program free 7 (33.3) 7 (25.9) 8 (42.1) 22 (32.8)

 Support for the program from teachers 1 (4.8) 4 (14.8) 1 (5.3) 6 (9.0)

 Alignment with the school plan and curriculum 2 (9.5) 4 (14.8) 0 (0) 6 (9.0)

 Evidence that SWAP IT supports the development of healthy habits in children 2 (9.5) 1 (3.7) 2 (10.5) 5 (7.5)

 Support for the program from parents 2 (9.5) 1 (3.7) 2 (10.5) 5 (7.5)

 Alignment with health and wellbeing priorities 2 (9.5) 2 (7.4) 0 (0) 4 (6.0)

 Make the registration process easy 1 (4.8) 3 (7.4) 0 (0) 4 (6.0)
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strategies [9, 37, 38]. Methods of ensuring principals were 
exposed to the education material may also enhance its 
effects [39]. For example, in the absence of direct email 
addresses of some school principals, education materials 
were often emailed to school administration staff rely-
ing on them to forward the material to the principal. As 
such, many principals may not have received the educa-
tional materials as intended. The distribution of materials 
direct to principals, or from a more salient source, such 
as the Department of Education, may have improved 
principal receipt and engagement with education mate-
rials. Amendment of the materials to emphasise factors 
identified in this study as facilitators to program adop-
tion, such as the program being free, and its alignment 
with the curriculum may also enhance its acceptability 
and impact. Finally, the delivery of education materials in 
this study occurred during a period of disruption to usual 
engagement with schools due to COVID-19 restrictions. 
This is a unique contextual factor that no doubt limited 
the opportunity for education materials to reach school 
decision makers or their capacity to act on them.

Promisingly, the local facilitation strategy, employed 
by LHD 1, resulted in a substantial increase in adop-
tion of SWAP IT amongst schools that received the 
strategy. This strategy directly targeted the principal or 
other decision maker via a tailored telephone call con-
ducted by health promotion staff to discuss school bar-
riers to adopting the program. The effectiveness of this 
local facilitation strategy is consistent with a pilot of this 
strategy within a previous evaluation of SWAP IT, which 
resulted in an increase in adoption of 24% [34], in addi-
tion to the broader literature which has found that local 
facilitation can lead to end-users being almost three 
times as likely to adopt innovations [40]. This is likely to 
be in part due to local facilitation allowing for more tai-
lored approaches to health promotion; enabling staff to 
discuss and address school-specific barriers to adopting 
programs with school decision makers [40].

While effective, school staff that recalled receiving 
a local facilitation call indicated it was not an accept-
able strategy. The findings may suggest the strategy is 
inherently unacceptable, perhaps because of the time 
required for school staff to engaged in phone calls. How-
ever, it may also suggest the strategy was not executed in 
a way that was perceived as beneficial for schools. Prior 
research suggests a range of personal characteristics, 
interpersonal skills and confidence are important for 
local facilitation [41], as are behaviours such as, active 
listening, clear communication of goals, clear direc-
tions for activity, keeping activity on-task, affirmation, 
and professional respect [42]. In this study, we did not 
assess the extent to which such attributes, or behaviours 
were present among school facilitators. Nonetheless, 

consideration of these factors in facilitator recruitment, 
training and support may improve the acceptability and 
impact of this strategy [41]. Further research is warranted 
to investigate this hypothesis.

Given the substantial variation in workforce capacity 
and available resources across NSW LHDs, the ability 
of health promotion staff to deliver high intensity strate-
gies (i.e. local facilitation) to all schools may be limited. 
Indeed, unlike the health promotion unit in LHD 1, staff 
availability and competing priorities were among the 
reasons local facilitation was not included as a strategy 
to support adoption of SWAP IT among units in LHD’s 
2 and 3. Local facilitation via in-person or telephone 
contact with schools, however, is a common strategy 
employed by many NSW health promotion units to sup-
port schools to adopt healthy eating and physical activ-
ity promoting policies and practices more broadly [43]. 
The findings provide strong evidence supporting its use 
to support the adoption of SWAP IT also. However, other 
strategies less reliant on staff capacity with the capacity 
to address a range of school barriers to program adoption 
could also be considered. For example, the use of digital 
decision support tools in education settings have led to 
improvements in implementation of nutrition programs 
at minimal cost [44].

Findings from the survey conducted with Principals 
provide useful insights into the strategies that could 
potentially be employed to maximise adoption of SWAP 
IT and other school-based health promotion programs 
more broadly. Several additional strategies (not included 
in the current study) were also considered to be highly 
acceptable to Principals, including webinars, training 
and information sessions, and information and materials 
provided by educational stakeholders and health profes-
sionals. Interestingly, schools considered an email to the 
central school email address (i.e. educational materi-
als) to be highly acceptable, whilst a telephone call from 
health promotion staff (i.e. local facilitation) was not, 
suggesting that there may be contradiction between 
the strategies that are acceptable to schools and those 
that are effective in increasing adoption of school-based 
health promotion programs. Co-designing strategies to 
maximise adoption of effective school-based health pro-
motion programs with end-users, such as Principals and 
other school staff, in addition to researchers and health 
promotion practitioners, should be considered prior to 
efforts to scale programs in order to ensure strategies are 
both acceptable and effective in maximising school adop-
tion of such programs [45].

The novel use of a collaborative network trial design 
to test the effectiveness of strategies employed by dif-
ferent LHDs to maximise school adoption of SWAP IT, 
provided ameans to simultaneously test the effect of 
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different combinations of strategies. The design draws on 
a number on principles of master protocol designs. It also 
adopts methods including measure harmonisation, and 
independent trial collaborations, and analytic techniques 
employed in established designs such as prospective 
meta-analyses [46]. Such an approach has the potential 
to address several limitations of more commonly used 
approaches to knowledge and research production in 
school-based health promotion research. First, the trial 
provided critical research infrastructure for improve-
ment via NCOIS that was not otherwise available to 
health promotion units. This presented an opportunity 
for health promotion units within each LHD to draw on 
this for local evaluation of their implementation strate-
gies. As such the trial allowed data regarding their effects 
of local strategies be captured that would otherwise not 
have been subject to rigorous evaluation.

Second, the design allowed health promotion staff 
within each LHD to select and tailor their strategies to 
align with local context and infrastructure. This flexibility 
was a key factor in health promotion team engagement in 
the trial, and yielded natural variability in the strategies 
employed, and tested across each LHD. Further the the 
harmonised data collection and outcome methods pro-
vided an opportunity to make inferences about the effects 
of different strategies and contexts. While more elegant 
and statistically efficient research designs, such as multi-
site RCTs or factorial RCTs, would provide a more rig-
orous assessment of the comparative effects of different 
implementation strategies [47], their requirements for 
standardisation of strategies being tested (across LHDs) 
was not acceptable to health promotion units. The col-
laborative network trial design represented a pragmatic 
alternative allowing the execution of implementation 
strategies to be managed locally by health promotion 
staff and integrated into their usual project management 
processes.

Finally, a feature of the research that was particularly 
valued by health promotion teams was the opportunity 
for knowledge exchange and learning from other health 
promotion units. The primary vehicle for this was the 
CoP. We have published health promotion unit reflec-
tions on the CoP elsewhere [21], demonstrating that it 
was a valued means of supporting research, health pro-
motion collaboration, sharing and practice improvement.

A number of limitations of the research warrant con-
sideration. The network included just three RCTs, lim-
iting our capacity to formally quantify and contrast the 
effects of different implementation strategies employed 
across different LHDs or examine effect modifiers. 
While indirect comparisons of strategy effects between 
LHDs was considered useful, such comparisons are 
likely confounded. In a second phase of this project, 

however, the network has expanded to now include 
RCTs undertaken in ten LHDs, encompassing approxi-
mately 90% of NSW. This enables formal quantita-
tive analytical methods such as individual patient data 
network meta-analyses [48] to assess the effects of a 
broader variety of strategies, and strategy combina-
tions across different contexts. It may also enable some 
identification of, and potential control for measured 
confounding variables. It also speaks to the potential 
feasibility of this approach to generating evidence to 
support system-wide improvements in the adoption 
and implementation of health initiatives. A further lim-
itation of the study is the absence of measurement of 
determinants of SWAP IT implementation. Strategies 
employed by health promotion units were informed by 
the Theoretical Domains Framework (TDF) [49]. Meas-
urement of TDF domains would have enabled a better 
understanding of the mechanisms of action and of any 
differences in effects between LHDs.

Conclusions
This paper outlines a collaborative network trial con-
ducted across three NSW LHDs to evaluate strategies 
for enhancing school adoption of the SWAP IT program. 
Combining educational materials and local facilitation 
proved most effective, significantly increasing adoption 
rates. While educational materials alone showed some 
improvement, more comprehensive strategies may be 
necessary for substantial change. This novel trial design 
allowed for the tailoring of strategies employed by each 
LHD, statistical comparisons to be made across trials, 
and provides important insight into the types of imple-
mentation strategies that could be employed within 
future efforts to maximise school adoption of effective 
health promotion programs.
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