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Abstract
Background  State-based Guidelines were issued for Early Childhood Education and Care (ECEC) services (caring 
for children 0–6 years) recommending greater time outdoors and inclusion of indoor-outdoor programs to 
facilitate social distancing to reduce spread of COVID-19. The aim of this 3-arm randomised controlled trial (RCT) 
was to examine the impact of different dissemination strategies on increasing ECEC service intentions to adopt 
recommendations from the Guidelines.

Methods  This was a post-intervention only RCT. A sample of eligible ECEC services in New South Wales (n = 1026) 
were randomly allocated to one of three groups; (i) e-newsletter resource; (ii) animated video resource; or (iii) control 
(standard email). The intervention was designed to address key determinants of guideline adoption including 
awareness and knowledge. Following delivery of the intervention in September 2021, services were invited to 
participate in an online or telephone survey from October-December 2021. The primary trial outcome was the 
proportion of services intending to adopt the Guidelines, defined as intention to; (i) offer an indoor-outdoor program 
for the full day; or (ii) offer more outdoor play time. Secondary outcomes included awareness, reach, knowledge and 
implementation of the Guidelines. Barriers to Guideline implementation, cost of the dissemination strategies and 
analytic data to measure fidelity of intervention delivery were also captured.

Results  Of the 154 services that provided post-intervention data, 58 received the e-newsletter (37.7%), 50 received 
the animated video (32.5%), and 46 received the control (29.9%). Services who received the animated video 
had nearly five times the odds (OR: 4.91 [1.03, 23.34] p = 0.046) than those in the control group, to report having 
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Background
Engaging children in adequate physical activity in early 
childhood is associated with many physical and psycho-
social benefits [1–3]. Physical activity in children may 
include anything that gets their bodies moving, breath-
ing faster and speeds up their heart rate, such as running, 
skipping or kicking a ball. Benefits of physical activity 
include reduced prevalence of overweight and obesity, 
better mental health and wellbeing, as well as a lower 
risk of developing chronic diseases later in life [4, 5]. As 
such, public health guidelines exist in multiple countries, 
recommending children of all ages engage in adequate 
amounts of physical activity [6–8]. However, only 54% of 
pre-schoolers (aged between 2 and 5 years) internation-
ally meet the minimum physical activity recommenda-
tions (i.e. 60  min per day) [9]. Additionally, within the 
context of the world-wide COVID-19 pandemic, evi-
dence suggests that child physical activity levels were 
further limited due to increased time spent indoors and 
time spent in social isolation as a way of reducing the 
spread of COVID-19 [10], suggesting that more specific 
guidance supporting child physical activity during this 
time was required.

The Early Childhood Education and Care (ECEC) set-
ting has been identified as an important setting to sup-
port and promote child physical activity, as it provides 
access to a large proportion of young children aged 3–5 
years old (approximately 90% world-wide) [11] for sus-
tained and regular periods of time. Further, many ECEC 
services internationally, that is childcare centres that pro-
vide education and care to children under compulsory 
school age (0–6 years), are expected to implement a vari-
ety of policies and practices to support young children 
to meet the minimum physical activity guidelines whilst 
in care, through the provision of supportive staff, daily 
schedules, resources and infrastructure [8]. Examples 
of such recommended practices include providing more 
frequent opportunities for outdoor free play, given sys-
tematic reviews of observational studies have shown that 
outdoor time is positively associated with child physical 

activity [12]. European data also found that during peri-
ods of COVID-19 quarantine and self-isolation, children 
who followed a daily routine that factored in regular play 
periods of outdoor play for more than 2 h per day were 
more likely to meet physical activity recommendations 
[13].

One way of facilitating greater time outdoors to 
increase physical activity and reduce risk of infectious 
disease transmission in the ECEC setting may include 
introducing ‘indoor-outdoor’ (continuous/free-flow) 
free play routines, where children are able to move 
freely between the indoor and outdoor environments 
and choose where they wish to play, increasing the total 
time available for outdoor free play [2, 14]. Previous ran-
domised trials have reported that implementing such 
routines may increase child levels of moderate-to-vigor-
ous physical activity by approximately 5–6  min per day 
[2]. A number of key agencies have also recommended 
that ECEC services offer greater time outdoors and offer 
indoor-outdoor programs across the full day to help chil-
dren spread out and facilitate social distancing to mini-
mise the spread of COVID-19 in ECEC settings [15].

Dissemination has been defined as an “active approach 
of spreading evidence-based interventions or knowl-
edge to the target audience via determined communica-
tion channels using planned strategies” [16]. In contrast 
to passive communication approaches which are non-
targeted and generic in nature (e.g. standard mail out 
or distribution of information), dissemination strategies 
are designed to target provider and policy maker aware-
ness, knowledge, attitudes, and intention to adopt poli-
cies and evidence based practices [17, 18]. The United 
States National Institute of Health defines dissemina-
tion as a distinct target behaviour from implementation, 
and a critical step to ensure the broader reach and adop-
tion of guidelines [19]. As factors including guideline 
complexity, guideline organisation/evidence credibility 
and action-ability of / the guidelines tend to influence 
attitudes and knowledge of guidelines, dissemination 
strategies that target these factors have the potential to 

intentions to adopt the Guidelines. There were no statistically significant differences in awareness or knowledge of 
the Guidelines between either intervention or control services. Development costs were greatest for the animated 
video. The extent to which the dissemination strategy was viewed in full, were similar for both the e-newsletter and 
animated video.

Conclusion  This study found potential for the inclusion of interactive strategies to disseminate policy and guideline 
information within the ECEC setting, in the context of the need for rapid communication. Further research should 
explore the added benefits of embedding such strategies within a multi-strategy intervention.

Trial registration  Retrospectively registered with the Australian New Zealand Clinical Trials Registry (ANZCTR) on the 
23/02/2023 (ACTRN 12,623,000,198,628).
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increase intentions to adopt recommendations in the 
ECEC setting [20, 21]. Despite this, there is an absence 
of evidence regarding the most effective dissemination 
strategies, with most studies relying on passive, non-
targeted provision of information to communicate policy 
changes in ECEC settings [17, 22].

With the emergence of COVID-19 and rapidly chang-
ing health and social contexts, the importance of 
understanding how to quickly disseminate guideline rec-
ommendations to ECEC services in a resource-efficient 
and time-effective manner was identified, and provided 
an opportunity to assess the impact of strategies to dis-
seminate health-related information to the sector.

As such, the aim of this 3-arm randomised controlled 
trial was to examine the use of different types of dissemi-
nation strategies: (i) an e-newsletter; and (ii) an animated 
video resource, compared with the provision of a stan-
dard email (passive diffusion), to assess the impact on 
increasing ECEC service intentions to adopt an indoor-
outdoor program for the full day and offer more time 
outdoors. The e-newsletter and animated video formats 
were chosen as the dissemination resources as both are 
easily distributed via email, at scale, and are delivered via 
the same modality (email) as the control message. It was 
hypothesised that more targeted, engaging dissemina-
tion strategies (e.g. the e-newsletter or animated video 
resource) would increase ECEC service intentions to 
adopt the Guidelines relative to a passive standard email 
(control).

Methods
The trial protocol was retrospectively regis-
tered on the Australian New Zealand Clinical Tri-
als Registry (ANZCTR) on the 23/02/2023 (ACTRN 
12,623,000,198,628 [23]. Ethics approval was provided by 
the Hunter New England Human Research Ethics Com-
mittee (2019/ETH12353) and the University of Newcastle 
(H-2008-0343).

Study design and participants
This three-arm parallel group randomised controlled trial 
was conducted in September 2021, with post-interven-
tion data collection only (October-December 2021).

In July 2021, updated COVID-19 specific Guidelines 
for New South Wales (NSW) ECEC services (hereaf-
ter referred to as the ‘Guidelines’) were released by the 
NSW Department of Education, and were dissemi-
nated by a number of ECEC based bodies. These Guide-
lines included a variety of recommendations (e.g. staff 
mask wearing indoors), as well as clear recommenda-
tions for ECEC services to adopt an indoor-outdoor 
program and include more time spent outdoors to help 
mitigate COVID-19 transmission in NSW ECEC ser-
vices. This trial sought to evaluate whether two different 

dissemination strategies (a targeted e-newsletter or ani-
mated video) resulted in greater intentions to adopt the 
Guidelines (i.e. an indoor-outdoor program; and/or more 
time outdoors) in NSW ECEC services compared with a 
standard email.

A total of 1,400 ECEC services were randomly 
extracted from a publicly available National register 
(Australian Children’s Education & Care Quality Author-
ity (ACECQA)) [24]. Services were removed from the 
sample if they were: (1) not listed as either a preschool 
or long day care service (e.g. family day care service, or 
before and after school care); (2) listed as a Department 
of Education service; (3) temporarily closed; (4) located 
outside of the state of NSW; or (5) were concurrently 
selected to participate in a nationwide survey being 
conducted by the research team. ECEC services located 
within the Hunter New England Local Health District of 
NSW were also excluded from the current randomised 
controlled trial, as they were already participating in 
a separate intervention to improve outdoor free play 
[25]. The remaining 1026 eligible ECEC services, caring 
for children 0–6 years, therefore make up the sampling 
framework for this study.

Randomisation and allocation
Prior to services receiving the invitation to complete 
the follow-up survey, the sample of eligible ECEC ser-
vices (n = 1026) were randomly allocated to one of three 
groups; (i) an e-newsletter resource; (ii) an animated 
video resource; or (iii) control (i.e. standard email con-
taining the Guidelines as per the Department of Edu-
cation website for indoor-outdoor programming and 
outdoor activities). Randomisation of services was 
stratified by area socio-economic status (SES) (classified 
using service postcode according to the Socio-Economic 
Indexes for Areas (SEIFA) categorisation [26]) as this 
has been shown to be associated with implementation 
of indoor-outdoor programs in Australian ECEC ser-
vices [26, 27]. Randomisation was conducted by a blinded 
research statistician using a random number function in 
Microsoft excel in a 1:1:1 ratio.

Recruitment
A total of 713 services (approximately 69.5% of eligible 
services) were emailed an invitation to participate in 
the follow-up survey within the three month follow-up 
period (i.e. before the 21st of December 2021).The email 
invitation included a link that directed participants to 
the information statement, and led them to complete the 
survey online. If service Nominated Supervisors had not 
completed the online survey approximately one week fol-
lowing the initial invitation email, services were called 
by trained interviewers inviting them to complete the 
survey via a Computer Assisted Telephone Interview. 
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Nominated Supervisors are a sector specific role, respon-
sible for the day-to-day management of a service and 
hence the preferred person to complete the survey.

Intervention dissemination strategies
Intervention resource development was guided by the 
‘Model for Dissemination of Research’ as outlined by 
Brownson et al. [28], and Leeman et al. ‘Interactive Sys-
tem Framework’ [18]. The ‘Model for Dissemination of 
Research’ defines the source (i.e. the agency, organisa-
tion or individual responsible for creating/distributing 
the new knowledge or product; e.g. NSW Health; NSW 
Department of Education), message (i.e. the information 
being disseminated; e.g. COVID-19 Guidelines for ECEC 
services), audience (i.e. the intended users; e.g. Nomi-
nated Supervisors in ECEC services) and the channel 
(i.e. the modality in which the message is communicated; 
e.g. e-newsletter or animated video) [29]. Additionally, 
the ‘Interactive System Framework’ recommends the use 
of two components as part of a dissemination strategy, 
including; (i) developing messages and materials custom-
ised to the target audience; and (ii) distribution of mes-
sages and materials through channels of optimum reach 
[18]. As such, the language and terminology used in both 
the e-newsletter and animated video was that which is 

common to the target audience (Nominated Supervisors) 
in the ECEC setting.

The intervention resources focused on addressing key 
barriers associated with Guideline adoption within the 
ECEC setting [29] (See Table  1), and were mapped to 
domains of the Theoretical Domains Framework (TDF). 
The TDF is a synthesis of 33 theories and 128 key theo-
retical constructs related to behaviour change, designed 
to assess implementation barriers and inform interven-
tion design [30]. Both intervention resources addressed 
the same barriers to Guideline adoption, however the 
animated video resource, a novel approach to deliver-
ing guideline information, was developed to elicit an 
emotional reaction through the inclusion of audio and 
visual elements, including a visual demonstration of the 
behaviour [31]. For example, the animated video included 
scenes depicting an ECEC service, showing children hap-
pily and easily moving between the indoor and outdoor 
area and social distancing. To improve relatability to the 
Nominated Supervisors receiving the resource, the ani-
mated video also used the ECEC Educator first person 
voice.

All 1026 ECEC services received an email containing 
a link to the Guidelines. For both intervention groups, 
an additional link to either the e-newsletter or animated 

Table 1  Development of the intervention resources
Barriers to Guideline adop-
tion (30)

Content to address barriers Resource:
e-newsletter

Resource: animated video

Lack of awareness of the 
Guidelines
(TDF Domain: Knowledge)

Make staff aware of the Guidelines, 
using language that ECEC educators 
and supervisors can relate to and 
understand.

Guidelines made 
explicit in text.

Guidelines stated in first person audio and in text 
via subtitles.

Lack of knowledge and un-
derstanding of the Guidelines 
(TDF Domain: Knowledge)

Promote the Guidelines, and the prac-
tices related to the Guidelines, using 
language that ECEC educators and su-
pervisors can relate to and understand. 
Increase salience of the Guidelines and 
how they apply to ECEC services.

Guidelines made 
explicit in text.
Explanation of what 
an indoor-outdoor 
program consist of.

First person narration from an educator. Images 
of educators implementing indoor-outdoor play 
(demonstration of behaviour) e.g. open doors 
from the indoors to outdoors with happy children 
outside.

Lack of understanding regard-
ing the benefits of adopting 
the Guidelines (TDF Domain: 
Beliefs about consequences)

Promote the benefits to adopting 
the Guidelines (e.g. benefit to child 
wellbeing and health; facilitate social 
distancing).

Listed benefits of 
outdoor play and 
time outdoors for 
children.

Additional dialogue on potential stress on services 
related to COVID-19, no better time to increase 
opportunities for children to access the outdoors, 
and benefit to educators to look after themselves 
during this time and get their bodies moving.
Positive images of children spread out outdoors, 
being active and happy.

Lack of belief they are capable 
for adopting the Guidelines 
(TDF Domain: Beliefs about 
capabilities)

Include simple tips for adopting 
the Guidelines. Use language that is 
strength-based and action focused, 
providing simple examples to facilitate 
adoption.

Simple examples 
given to help services 
get started with an 
indoor-outdoor pro-
gram or more time 
outdoors.

Images of swapping scheduled indoor time with 
indoor-outdoor time, images of educators discuss-
ing what is best for their service (demonstration of 
behaviour).

Adopting the Guidelines is 
not considered to be a priority 
by service management, staff 
and attending families.
(TDF Domain: Social 
Influences)

Highlight the source of the Guideline, 
the benefits of adopting the Guideline 
in relation to the present context i.e. 
COVID-19 risk of transmission

Reiterate the source 
of the Guidelines and 
the benefits in rela-
tion to COVID-19.

Additional dialogue on potential stress on services 
related to COVID-19, and no better time to increase 
opportunities for children to access the outdoors.
Positive images of children and educators getting 
enjoyment from moving and being outside with 
nature used throughout the animated video.
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video was embedded within the email. All emails were 
sent to services on the 21st September 2021.

Control group
ECEC services allocated to the control group received 
a generic email outlining the published Guidelines and 
a link to the NSW Department of Education website. 
While some constructs including awareness and knowl-
edge may have also been targeted in this email, evidence 
suggests that generic emails of this nature typically are 
insufficient to influence intentions [17]. Control message 
can be viewed in Additional file 1.

Data collection and measures
Outcomes were assessed post-intervention only, between 
October and December 2021 (within 3 months following 
the distribution of the intervention dissemination strate-
gies) as this was considered a period where the COVID-
19 specific Guidelines were most relevant to change in 
ECEC service practices. Data was collected via a survey 
completed by service Nominated Supervisors or delegate, 
either online or via telephone, administered according 
to a standard protocol by trained interviewers who were 
blinded to group allocation.

Outcome measures
Assessment of the trial outcomes of the intervention 
was informed by the RE-AIM evaluation model [32] and 
involved three of the RE-AIM domains: reach, adop-
tion and implementation. As this intervention sought to 
increase the immediate reach of the Guidelines from a 
COVID-19 context to reduce transmission of the disease, 
the effectiveness and maintenance domains were consid-
ered not relevant to the trial. This was consistent with 
our pre-specified outcomes.

Primary outcome
Intentions to adopt the Guidelines
The primary trial outcome was the proportion of services 
intending to adopt the Guidelines. Services were defined 
as intending to adopt the Guidelines if they reported hav-
ing intentions to; (i) offer an indoor-outdoor program for 
the full day; or (ii) offer more outdoor play time [15], as 
services unable to offer an indoor-outdoor program may 
still plan on offering more outdoor play time during the 
ECEC day.

Specifically, Nominated Supervisors were asked: 
“Which of the following statements best describes your 
intention to adopt an indoor-outdoor program for the full 
day at your service?” and “Which of the following state-
ments best describes your intention to offer more time 
outdoors at your service?” Similar to previous studies 
assessing intention to adopt a guideline or policy [33, 34], 
response options were categorised according to the five 

stages of behaviour change [35]: (1) Pre-contemplation: ‘I 
have not thought about adopting’; (2) Contemplation: ‘I 
am thinking about adopting’; (3) Preparation: ‘I am plan-
ning on adopting’; (4) Action: ‘‘I am currently adopting’; 
(5) Maintenance: ‘I have adopted for more than 6 months’ 
[31]. In line with previous studies [33, 34], responses 
were dichotomised into ‘adopters’ (services in the prep-
aration or action stage of change) and ‘non-adopters’ 
(services in the pre-contemplation and contemplation 
stages). Services in the maintenance stage were excluded 
from the analysis, as they reported having adopted the 
Guideline for more than 6 months, which preceded the 
distribution of the dissemination strategy and release of 
the Guidelines.

Secondary outcomes
Awareness and reach of the Guidelines
Nominated Supervisors were asked if they are aware of 
the Guideline to offer an indoor-outdoor program for 
the full day and more time outdoors as a recommended 
practice for facilitating social distancing within ECEC 
services.

Data analytics, including the total number of views, 
link clicks and video views were collected 2 weeks after 
the email was sent to services for both the e-newsletter 
(from Microsoft Office Sway) and animated video (from 
YouTube) to evaluate reach of the intervention messages.

Knowledge of the Guidelines
Nominated Supervisor knowledge of the Guidelines was 
assessed via a series of four statements, in which they 
were asked to identify which statement was most con-
sistent with the Guidelines for ECEC services regard-
ing offering an indoor-outdoor program for the full day 
and more time outdoors. The four statements included: 
(1) Consider operating an indoor-outdoor program dur-
ing one free play session a day. Have as many activities 
as possible placed in the outdoor space; (2) Consider 
operating an indoor-outdoor program for the full day/
session. Consider spending more time outdoors, consider 
the placement of activities and the amount of activities 
in the outdoor space (correct response); (3) Spend more 
time outdoors and plan activities designed to help keep 
children 1.5 m apart at all times; and (4) Masks must be 
worn when spending time outdoors, which will allow the 
children and staff to socialise freely.

Services that correctly identified the statement most 
consistent with the Guidelines (Statement 2.), were 
assessed as having knowledge of the Guidelines.
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Implementation of the Guidelines i.e. indoor-outdoor 
programs for the full day and/or offering all free play 
outdoors
In order to measure implementation of the Guidelines, 
that is; (i) offering an indoor-outdoor program for the 
full day; and (ii) offering more time outdoors, Nominated 
Supervisors were asked to provide an estimation of the 
total time (in minutes) provided for unstructured child-
initiated free play per day in the past week. Following 
this, services were asked to report how much of this free 
play time (in minutes) was offered as indoor-only free 
play; outdoor-only free play; or indoor-outdoor free play.

Services were categorised as implementing the Guide-
lines if they reported all free play being offered as 
outdoor-only and/or indoor-outdoor for the full day. Ser-
vices that reported providing any indoor-only free play 
time (> 0 min) were categorised as not implementing the 
Guidelines.

Survey items assessing Guideline implementation was 
assessed in a random sub-sample (approximately 50%) of 
services, in order to reduce survey length and burden to 
the Nominated Supervisor.

Other outcomes
Barriers to implementing the Guidelines
The intervention resources were developed to target 
known barriers to the adoption of indoor-outdoor pro-
grams and offering more time outdoors in the ECEC 
setting. As per previous research conducted within the 
ECEC setting [36], we adapted previously validated sur-
vey items based on the TDF to explore service percep-
tions of barriers to implementing the Guidelines. Survey 
items assessed the following TDF domains: Beliefs 
about consequences (3 items); Beliefs about capabili-
ties (3 items); and Social Influences (3 items) (See Addi-
tional file 2). Responses were scored on a 7-point Likert 
scale (1 = strongly disagree; 2 = disagree; 3 = slightly dis-
agree; 4 = Neither agree nor disagree; 5 = slightly agree; 
6 = Agree; 7 = strongly agree).

A mean score less than five was used to identify a 
domain as a barrier to Guideline implementation, that 
is, the Nominated Supervisor did not respond favourably 
to the item statement (responded neither agree nor dis-
agree/slightly disagree/disagree/strongly disagree).

Cost
In order to compare differences in cost of the dissemina-
tion strategies, intervention development and delivery 
costs were calculated for the 3 arms. The cost of inter-
vention development and delivery was calculated by 
recording time spent by the research team to develop and 
distribute the email to services and cost of the software 
subscription to create the animated video.

Fidelity
Two weeks after the intervention resource was emailed 
to services, data analytics including the average time 
spent viewing the dissemination strategies, and average 
completion (i.e. how far all views scrolled through the 
e-newsletter; and how long participants viewed the ani-
mated video) of the dissemination strategies were col-
lected for both the e-newsletter (from Microsoft Office 
Sway) and animated video (from YouTube) to evaluate 
the fidelity of the intervention messages.

Nominated Supervisor and service characteristics
Nominated Supervisors were asked to report the num-
ber of years they have been employed in their current 
role at the service and highest level of relevant qualifica-
tion completed related to their role at the service. Service 
operation hours, the number of children and the ages of 
children that attend the service were also reported by the 
Nominated Supervisor.

Service postcodes were obtained from centralised 
records from ACECQA [24]. Service SES was based on 
service postcode. Similar to other Australian-based 
implementation studies [37, 38], ‘higher socio-economic 
status’ was classified as postcodes ranked in the top 50% 
of NSW, whilst ‘lower socio-economic’ status was classi-
fied as the bottom 50%, based on SEIFA developed by the 
Australian Bureau of Statistics [26]. Service postcode was 
also used to describe locality as either ‘rural’ (those that 
resided in outer regional, remote and very remote areas) 
or ‘urban’ (those that resided in inner regional or major 
cities) based upon the 2016 Accessibility/Remoteness 
Index of Australia [39].

Sample size calculation
Approximately 500 services were expected to pro-
vide post-intervention data, to allow for approximately 
165 services per arm (assuming that response rates are 
equally distributed across the three arms) included in the 
evaluation. For the primary outcome (the proportion of 
services adopting the Guidelines regarding indoor-out-
door play for the full day and more time outdoors), 165 
childcare services per arm was calculated to detect dif-
ference in service Guideline adoption of 14.2%, based on 
previous data indicating that 62.3% of ECEC services had 
adopted an indoor-outdoor program [27], with a signifi-
cance level of 5% and 80% power.

Statistical analysis
Analysis was undertaken using SAS version 9.3 by a 
blinded statistician. Analyses were performed on services 
that completed the post-intervention follow-up survey, 
with ECEC services as the unit of analysis. Descriptive 
statistics were used to describe service demographics and 
Nominated Supervisor characteristics of the sample.
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Intervention effects on the primary trial outcome were 
assessed using separate logistic regression analyses to 
examine differences in Guideline adoption (e-newsletter 
vs. animated video; e-newsletter vs. control; animated 
video vs. control), controlled for service size, location/
remoteness, and date of survey completion.

Dichotomous secondary outcomes (awareness, knowl-
edge and implementation of the Guideline) were assessed 
using separate logistic regression analyses similar to the 
primary outcome.

Continuous secondary outcomes (i.e. barriers to imple-
menting the Guidelines) were calculated for each service 
by averaging the 3 items of each targeted TDF domain. 
Differences between the three arms were assessed 
through linear regression models, controlled for service 
size, location/remoteness, and date of survey completion.

Results
Of the 713 services invited to complete the follow-up 
survey, within 3 months of sending out the dissemination 
intervention (21st December 2021), a total of 154 ser-
vices consented to and completed the follow-up survey 
(21.6%). Of these 154 participating services, 58 received 
the e-newsletter (37.7%), 50 received the animated video 
(32.5%), and 46 received the control (29.9%) (Fig.  1). 

Nominated Supervisor and service characteristics are 
presented in Table 2. There were no observed differences 
in service demographics between consenting and non-
consenting services at follow-up.

Primary trial outcomes: intention to adopt the guidelines
As shown in Table  3, services who received the ani-
mated video had nearly five times the odds (OR: 4.91 
[1.03, 23.34] p = 0.046) than those in the control group, to 
report being in the preparation or action phase of adopt-
ing the practice of offering more time outdoors. Services 
in the e-newsletter group also reported greater levels of 
adoption for offering more time outdoors than the con-
trol group (OR: 3.49 [0.86, 14.09] p = 0.08), but this was 
not statistically significant. There was no statistically sig-
nificant difference in service intentions to adopt offering 
an indoor-outdoor program for the full day between the 
three groups.

Secondary trial outcomes: awareness, knowledge and 
implementation of the Guidelines
There were no statistically significant differences in 
awareness and knowledge of the Guidelines between 
either intervention group and control services (see 
Table 4).

Whilst not statistically significant, more services that 
received the animated video implemented the Guidelines 
(i.e. i) offered an indoor-outdoor program for the full day; 
or ii) offered more time outdoors (26%, compared to 19% 
for the e-newsletter group and 14% for the control group) 
(see Table 4).

Other trial outcomes: Barriers to implementation, cost 
of intervention, reach and fidelity.

There were no statistically significant differences 
between groups in the reporting of common barriers to 
adoption of indoor-outdoor programs and offering more 
time outdoors. However, for the control group, for two 
of the domains measured; ‘Beliefs about capabilities’ and 
‘Social influences’, the mean score was below 5, indicat-
ing they are a barrier to Guideline implementation (see 
Table 5).

Based largely on research team salary and time, 
the development costs of the intervention arms were 
as follows; control email AUD$58.88, e-newsletter 
AUD$1,387.60 and animated video AUD$3,787.82. The 
higher cost to develop the animated video is due to staff 
time and the initial software purchase cost. The cost to 
deliver the emails was AUD$294.40 split across the three 
groups.

As can be seen in Table  6 below, total views and the 
extent to which the dissemination strategy was seen in 
full, were similar for both the e-newsletter and animated 
video.

Table 2  ECEC Service and Nominated Supervisor Characteristics
e-newslet-
ter group
(n = 58)

Animated 
video 
group
(n = 50)

Control 
group
(n = 46)

All 
services
(n = 154)

Service Type N (%) N (%) N (%) N (%)

Preschool 17 (29.31%) 12 (24.00%) 9 (19.57%) 38 
(24.68%)

Long Day Care 41 (70.69%) 38 (76.00%) 37 
(80.43%)

116 
(75.32%)

Service SES
Low SES 26 (44.83%) 21 (42.00%) 16 

(34.78%)
63 
(40.91%)

High SES 32 (55.17%) 29 (58.00%) 30 
(65.22%)

91 
(59.09%)

Service locality
Urban 39 (67.24%) 39 (78.00%) 35 

(76.09%)
113 
(73.38%)

Rural 19 (32.76%) 11 (22.00%) 11 
(23.91%)

41 
(26.62%)

Age of children attending the service
2 years and 
under

44 (75.86%) 39 (78.00%) 35 
(76.09%)

118 
(76.62%)

Over 2 years old 58 (100%) 50 (100%) 45 
(97.83%)

153 
(99.35%)

Opening hours 
per day.

Mean (SD) Mean (SD) Mean (SD) Mean 
(SD)

10.02 (1.54) 9.79 (1.98) 9.93 (1.53) 9.92 (1.69)

Average num-
ber of children/
day

49.52 (22.28) 49.40 (23.00) 42.35 
(17.71)

47.34 
(21.38)
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Table 3  Primary outcome: Service intention to adopt the guidelines
Guideline adoption
N (%)

e-news-
letter 
group
(n = 58)

Animated 
video 
group
(n = 50)

Control 
group
(n = 46)

Between Group Estimate 
(OR):
e-newsletter vs. control

Between Group Estimate 
(OR):
Animated video vs. control

Between Group 
Estimate (OR):
animated video 
vs. e-newsletter

Offering an indoor-outdoor 
program for the full day

20 
(54.05%)

17 (48.57%) 14 (50%) 1.12
(0.40, 3.14);
p = 0.83

0.79
(0.28, 2.26);
p = 0.66

0.71
(0.27, 1.89);
p = 0.49

Offering more time outdoors 24 
(85.71%)

23 (88.46%) 15 
(62.50%)

3.49
(0.86, 14.09);
p = 0.08

4.91
(1.03, 23.34);
p = 0.046

1.41
(0.27, 7.46);
p = 0.68

Adoption: defined as services in preparation and action (3 and 4), non-adopters are pre-contemplation or contemplation (1 and 2). Maintenance or unable to offer 
(5 and 6 excluded)

Fig. 1  Flow chart of study participants
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Discussion
This is the first study to assess the impact of targeted 
dissemination strategies (animated video or e-newslet-
ter) on increasing ECEC service intentions to adopt an 
indoor-outdoor program for the full day and offer more 
time outdoors, compared with a standard email control 
in response to COVID-19. The study found the animated 

video group had a significantly higher intention to adopt 
more time outdoors than the control group, and had 
twice the odds of implementing indoor-outdoor pro-
grams, compared to control. While intentions to imple-
ment an indoor-outdoor program in the intervention 
groups was not statistically significantly different com-
pared with control, these results appear to support the 
use of targeted dissemination strategies to improve ECEC 
service intentions for practice adoption that are impor-
tant prerequisites for improving practice implementation 
[40].

These findings are consistent with a previous study 
assessing the impact of distribution of educational mate-
rial on ECEC cook’s intentions to adopt nutritional 
guidelines [20]. Cooks in this study who received the edu-
cational material reported significantly higher intentions 
to use the guidelines, however no difference was found 
between groups in guideline implementation in relation 
to number of serves of fruit and vegetables on menus 
[20]. Combined with the findings from our current study, 
it appears that dissemination strategies (e.g. targeted ani-
mated video or e-newsletter) are promising in changing 
behavioural intentions. Additional implementation strat-
egies may however be needed to support the conversion 
of intentions to adopt into practice implementation in 
ECEC services in order to address additional barriers to 
implementation. For example, environmental context and 

Table 4  Secondary outcomes: Awareness, knowledge and implementation of the Guidelines
N (%) e-newslet-

ter group
(n = 58)

Animated 
video group
(n = 50)

Control 
group
(n = 46)

Between Group Estimate 
(OR):
e-newsletter vs. control

Between Group Estimate (OR):
Animated video vs. control

Between Group 
Estimate (OR): 
Animated video 
vs. e-newsletter

Services aware of 
the Guidelines

53 (91.38%) 49 (98.00%) 40 (88.89%) 1.37
(0.34, 5.51);
p = 0.66

6.19
(0.66, 58.16);
p = 0.11

4.52
(0.48, 42.70);
p = 0.19

Services with 
knowledge of the 
Guidelines

42 (72.41%) 32 (64.00%) 29 (64.44%) 1.45
(0.60, 3.52);
p = 0.40

1.03
(0.43, 2.48);
p = 0.94

0.71
(0.30, 1.67);
p = 0.43

Proportion of servic-
es implementing as 
per the Guidelines

4/21 
(19.05%)

7/27 (25.93%) 3/22 
(13.64%)

1.68
(0.29, 9.66);
p = 0.55

2.12
(0.44, 10.25);
p = 0.35

1.26
(0.27, 5.78);
p = 0.76

Table 5  Barriers to guideline implementation
Mean Score (SD) e-newslet-

ter group
(n = 58)

Animated 
video group
(n = 50)

Control 
group
(n = 46)

Between Group Estimate 
(OR):
e-newsletter vs. control

Between Group Estimate (OR):
Animated video vs. control

Between Group 
Estimate (OR): 
Animated video 
vs. e-newsletter

Beliefs about 
consequence

5.82 (1.17) 5.68 (1.09) 5.74 (1.23) 0.03
(-0.44, 0.50);
p = 0.90

-0.10
(-0.58, 0.38);
p = 0.69

-0.13
(-0.58, 0.33);
p = 0.58

Beliefs about 
capabilities

5.40 (1.27) 5.21 (1.48) 4.96 (1.62) 0.35
(-0.23, 0.93);
p = 0.23

0.17
(-0.43, 0.76);
p = 0.58

-0.18
(-0.74, 0.37);
p = 0.51

Social influences 5.39 (1.30) 5.28 (1.41) 4.98 (1.48) 0.31
(-0.25, 0.87);
p = 0.27

0.20
(-0.38, 0.78);
p = 0.49

-0.11
(-0.65, 0.43);
p = 0.68

Table 6  Reach and fidelity of the dissemination strategies
E-newsletter group
(approximate read-
ing time = 3 min)

Animated 
video group
(length = 3 min 
and 28 s)

Total unique views (reach) 183 139

Average view 
duration  (fidelity)

2 min 2 min 17 s

Average ‘completion’ of inter-
vention, i.e. % of e-newsletter 
read/ % of animated video 
watched (fidelity)

65% 66%

Proportion of viewers that 
read in-depth or watched 
until the end (fidelity)

51% 47%

Unique views for e-newsletter, counts as views from unique device. Unique 
views for animated video counts as views for 30 s or more. Average time viewers 
spent watching/viewing strategies. Average completion for e-newsletter, is 
how far all viewers scrolled through the e-newsletter. Average completion of 
the animated video, is the percent of each video the average viewer watched. 
In-depth read of e-newsletter, counted as the viewers that spent a significant 
time reading through and interacting with the content
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resource barriers related to service staffing, and service 
layout not being conducive to outdoor play, are known 
barriers to implementation experienced by services [25], 
and were not explicitly addressed within our tested dis-
semination strategies. Additionally, a recently published 
Cochrane review exploring the effectiveness of printed 
educational materials (PEMs) on the practice of health-
care professionals, indicated that while PEMs distrib-
uted to healthcare professionals likely improved practice, 
PEMs in computerised versions made little to no differ-
ence to practice compared to PEM in printed versions 
[21]. It appears unclear whether computer-based dissem-
ination strategies, including those tested in the current 
trial, are more effective than traditional PEMS.

Surprisingly, this study found no differences between 
groups in knowledge or awareness of the Guidelines 
which were the key targeted constructs of the dissemi-
nation strategies. This may be due to multiple sources 
(e.g. NSW Department of Education, ECEC-based bod-
ies) circulating the Guidelines to services simultane-
ously, serving as a source of trial contamination and 
addressed within the control group (as minimum care) 
[41]. Additionally intervention fidelity may have also 
impacted results. For both intervention dissemination 
strategies, it appears approximately two minutes was the 
cut-off for service staff engagement (average view dura-
tion for e-newsletter 2 min, for animated video 2 min 17 s 
(approx. 66% of the video)). As such, some information 
related to the Guideline may have been missed. This time-
frame of 2–3 min is consistent with those recommended 
for digital storytelling [42], which has been tested as a 
novel and engaging educational tool to enhance knowl-
edge and skills [43]. This evidence highlights that future 
dissemination interventions using interactive modalities 
(such as those used in the current trial) should prioritise 
the most important content to be delivered first and that 
message length be kept to under two minutes to support 
improved engagement with materials.

Whilst the cost of the animated video appears signifi-
cantly higher than the e-newsletter, a large proportion of 
the cost was for the purchase of the software subscrip-
tion (AUD$1012.00), which could be shared across all 
communication approaches. Additionally, it should be 
noted that once the animated video is developed, it can 
easily and at a negligible cost, be disseminated to a large 
number of recipients via email or other means. Further 
research is needed to identify the true value and public 
health benefit of such an investment within a larger sam-
ple of ECEC services.

Strengths of the study include its randomised con-
trolled design and theory-informed intervention devel-
opment and evaluation. Limitations of this study include 
the variation in time (1–3 months) between receiving the 
dissemination strategy and when Nominated Supervisors 

undertook the-post intervention survey. This may have 
impacted on study findings as services had variable time 
to implement changes to their free play schedules, how-
ever date of survey completion was controlled for in our 
analyses. We were also unable to reach our pre-specified 
sample size (n = 500) due to challenges with obtaining 
consent to participate in the survey in the specific three 
month time frame, due to factors such as COVID-19 
related staff shortages, ECEC closures during lock downs 
and potentially staff fatigue and competing priorities dur-
ing this time. As such our findings are underpowered and 
may be biased by those most likely to be engaged with the 
content.

In the context of COVID-19 it should also be noted 
that this was a time of regular communication regarding 
updates to restrictions and social distancing and hence, it 
is difficult to know if a different result may occur without 
the presence of a pandemic or if disseminating guidelines 
unrelated to COVID-19. Additionally, this was a time 
of transition and adaptation in terms of lock downs and 
tight restrictions related to COVID-19 within Australia, 
potentially resulting in ECEC staff shortages and inter-
ruptions, changes to policies and practices, all of which 
likely impacted on adoption and implementation of the 
Guidelines.

Conclusion
This study found potential for the inclusion of interactive 
strategies such as e-newsletters and animated videos to 
disseminate policy and guideline information within the 
ECEC setting to increase intention to adopt outdoor free 
play policies. Further research should explore the added 
benefits of embedding such strategies within a multi-
strategy implementation intervention as initial adoption 
is a pre-requisite to ongoing implementation. Findings 
from this study will inform future dissemination strate-
gies to maximise the reach and adoption of health-related 
information within the ECEC setting, particularly where 
rapid communication is needed.
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