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Abstract

Background Policy interventions to increase physical activity in early childhood education and care (ECEC) services
are effective in increasing physical activity among young children. However, a large proportion of ECEC services do
not have nor implement a physical activity policy. Play Active is an evidence-informed physical activity policy inter-
vention with implementation support strategies to enable ECEC services to successfully implement their policy. This
study examined the effectiveness, implementation, and process outcomes of Play Active.

Methods A pragmatic cluster randomised trial in 81 ECEC services in Perth, Western Australia was conducted in

2021. Services implemented their physical activity policy over a minimum of three months. The effectiveness out-
comes were changes in educator practices related to daily time provided for total physical activity and energetic

play. Implementation outcomes included changes in director- and educator-reported uptake of policy practices and
director-reported uptake of high impact and low effort policy practices. Process evaluation outcomes included aware-
ness, fidelity, reach, and acceptability of the intervention and implementation strategies. Analysis involved descriptive
statistics and generalised linear mixed effects models.

Results There was a significant increase in the uptake of director-reported policy practices (p=0.034), but no change
in the uptake of the subset of high impact and low effort policy practices. Intervention group educators reported
high awareness of the Play Active policy recommendations (90%). Play Active acceptability was high among educa-
tors (83%) and directors (78%). Fidelity and reach were high for most implementation support strategies (> 75%).
There were no significant changes in the amount of physical activity or energetic play educators provided to children
or in the proportion of educators providing the policy recommended > 180 min of physical activity/day or >30 min
of energetic play/day for intervention compared to wait-listed comparison services.

Conclusions Play Active resulted in significantly higher uptake of physical activity practices. However, there was no
change in the amount of physical activity provided to children, which may be explained by the relatively short policy
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implementation period. Importantly, Play Active had high awareness, fidelity, reach, and acceptability. Future research
should investigate the effectiveness of Play Active over longer implementation periods and its scalability potential.

Trial registration Australian New Zealand Clinical Trials Registry (reference number 12620001206910, registered
13/11/2020, https://www.anzctr.org.au/Trial/Registration/TrialReview.aspx?id=378304&isReview=true).

Keywords Physical activity, Childcare, Policy, Intervention, Implementation, Preschool

Background

Establishing positive physical activity behaviours early in
life is vital for young children’s health and development
[1]. Physical activity supports young children’s cardi-
orespiratory and musculoskeletal systems, helps main-
tain a healthy weight status, and enables positive mental
health and social-emotional and cognitive development
[1]. However, a large proportion of young children do
not meet the recommended 180 min of physical activity
per day including 60 min of energetic play [2, 3] as out-
lined in national and World Health Organisation (WHO)
24-Hour Movement Guidelines for the Early Years [4, 5].

Outside of the home, many young children spend a
considerable amount of time each week in early child-
hood education and care (ECEC). Internationally,
approximately 25% of children aged O to 2 years and
90% of children aged 3 to 5 years are enrolled in formal
ECEC [6]. In Australia, over 40% of children aged 0 to 5
use childcare and attend for an average 25 h per week [7].
Previous research suggests ECEC services have a greater
influence on young children’s physical activity than socio-
demographic factors [8]. Thus, ECEC is an important
physical activity intervention setting able to reach many
young children [9].

In line with the socio-ecological model of behav-
iour change, interventions that combine individual
and environmental (including policy) level factors are
more effective than interventions focused on single-
level factors [10]. An evidence-based ECEC physical
activity policy intervention is an effective strategy to
improve educators’ physical activity provision, and
children’s physical activity levels [11-14]. Yet, in Aus-
tralia and other countries such as the United States and
Canada, less than half of ECEC services have a written
physical activity policy [14, 15]. There is also consider-
able variation within countries such as Australia. For
example, 58% of ECEC services in New South Wales
[16] but only 16% of ECEC services in Western Aus-
tralia [17] have physical activity-related statements
in their service policies, despite national standards
requiring services to support and promote children’s
physical activity. The Australian Children’s Education
& Care Quality Authority (ACECQA) National Qual-
ity Framework for Early Childhood Education and Care
states that ‘Each child’s health and physical activity is

supported and promoted’ [18]. However, while these
national standards exist, there is no specific informa-
tion on how much physical activity children should do
whilst attending care, or resources and training to sup-
port educators to provide children in their care with
the daily physical activity they need.

Simply having a physical activity policy is insufficient
for supporting adequate physical activity levels. An
ECEC-specific physical activity policy is more likely to
be effective if implemented in conjunction with effec-
tive implementation supports such as educator pro-
fessional development and training [19]. Furthermore,
policy implementation needs to account for the local
and broader ECEC implementation context and bar-
riers and enablers, including committed and practical
leadership, organisation and educator capacity related
to funding and staffing, educator mindset related to
perceived weather barriers and risk aversion, and levels
of parent engagement [14, 20]. Intervention research
is required to understand the impact of ECEC-specific
physical activity policies and implementation strategies
on educator’s physical activity provision-related prac-
tices [19, 21].

To address these needs, Play Active, a physical activ-
ity policy intervention with supporting implementa-
tion strategies, was developed. The central component
of Play Active is an evidence-informed physical activ-
ity policy template containing 25 practices to support
nine age-specific recommendations and two key state-
ments which provide clear guidance on the amount of
physical activity and sedentary time, including screen
time, young children should do while attending ECEC
[22]. There are six implementation support strategies to
facilitate policy implementation within ECEC services,
including policy personalization, policy review and
approval, resource guide, brief assessment tool, profes-
sional development, and Project Officer implementa-
tion support [22].

This study examined the effectiveness of the Play Active
intervention on changes in educator-reported daily time
provided for children to be physically active at ECEC. The
uptake of the policy practices by directors and educa-
tors (implementation outcomes), and the fidelity, reach,
awareness, and acceptability of Play Active (process out-
comes) were also examined.
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Methods

The trial protocol has previously been described in full
[22]. The Consolidated Standards of Reporting Trials
(CONSORT) checklist [23] with cluster [24] and prag-
matic [25] extensions and the Template for Interven-
tion Description and Replication (TIDieR) checklist [26]
are provided in Additional File 1 and Additional File 2,
respectively. Ethics approval was obtained from The
University of Western Australia Human Research Ethics
Committee (RA/4/20/6120 approved 19/5/2020).

Trial design and setting

Play Active was evaluated using a pragmatic cluster ran-
domised trial design, defined as a randomised controlled
trial in which pre-existing groups or clusters (ECECs) are
randomly allocated to the treatment arms, and whose
purpose is to inform decisions about practice [25]. It was
chosen to test the Play Active physical activity policy
intervention and accompanying implementation sup-
port strategies with ECEC service staff (directors and
educators), while simultaneously enabling the program
to be as close to real world conditions as possible [22,
25]. The trial was undertaken in 2021 and involved 81
long-day ECEC services in Perth, Western Australia. At
the time of recruitment, there were a total of 557 long-
day ECEC services in the study area. In Australia, long-
day ECEC services offer care and education for children
prior to compulsory schooling. ECEC services are highly
regulated through the ACECQA National Quality Frame-
work, which includes assessing and rating ECEC services
on seven quality areas in the National Quality Stand-
ards, including children’s health and safety [27]. Based
on ECEC sector advice, the trial was completed within
a calendar year to minimise the impact of staffing and
child enrolment changes within ECEC services. There
were no changes to trial methods or outcomes after trial
commencement.

Participants and recruitment

ECEC services were recruited via an ‘Expression of Inter-
est’ form available on a study partner’s website and con-
tacted by study project officers to determine eligibility.
Ineligibility criteria included: services catering exclusively
to children requiring specialist care, mobile preschools,
Department of Education and Communities preschools,
services already involved in another trial, and services
with or expecting a significant management change in
the last/next three months. Eligible service directors
were provided with study information and provided con-
sent for their service to participate. Directors provided
contact details for eligible (full- or part-time) educa-
tors; the research team then invited these educators to
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participate (consent included as part of the educator sur-
vey). Recruitment of educators was ongoing throughout
the trial.

Sample size

The trial required a minimum of 60 ECEC services and
309 educators at post-intervention to detect a 15-min
change in educator total time provided for children’s
indoor and outdoor physical activity (80% power, 2-tailed
alpha level of 0.05, ICC of 0.01-0.05, and assuming 30%
educator dropout).

Randomization and blinding

At the conclusion of baseline data collection, 81 ECEC
services were randomly allocated to either the interven-
tion (n=41) or wait-listed comparison (n=40) groups
using a central randomisation procedure. The randomi-
sation sequence was generated using a computerised
random number function in Microsoft Excel. To avoid
contamination between services, services of the same
provider in close geographical proximity to each other
were randomly allocated to the same group. The research
team member generating the allocation sequence and
assigning services to their group was not involved with
recruitment, data collection, or intervention delivery.
Due to the nature of the Play Active intervention it was
impossible to blind services to their group allocation.

Play Active intervention

Play Active was developed to be a low-cost, feasible,
acceptable, and high-fidelity program [22]. The central
component of Play Active was a four-page editable evi-
dence-informed physical activity policy template [19]
which was emailed to intervention ECEC service direc-
tors after they completed baseline data collection (April-
June 2021). The policy template included two overarching
key statements and nine age-specific recommendations
on the amount of physical activity and sedentary time
(including screen time), for young children whilst in
ECEC. To support achieving these recommendations, the
policy template also included 25 physical activity-related
practices specific to management and educators (n=14),
the physical environment (n=4), parent and carer
engagement (#=5), and policy monitoring and review
(n=2) (Additional File 3). Seven of these practices were
rated ‘high impact and low effort’ during the policy devel-
opment process [19]. To facilitate policy implementation
in ECEC services, six implementation support strate-
gies were provided: (i) policy personalisation; (ii) policy
review and approval; (iii) resource guide; (iv) brief ener-
getic play assessment tool; (v) educator physical activity
professional development and training; and (vi) project
officer implementation support [22] (Table 1).
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Directors were given five months to complete policy
personalisation and implementation. This included up
to two months to personalise the physical activity policy
template by selecting a minimum of five of 25 practices
they would prioritise during the following three- to five-
month implementation period. Directors were asked
to return their physical activity policy via email to the
research team for review and approval, conducted inde-
pendently by two project officers. Once approved, ser-
vices were asked to start implementing their policy and
were provided with the remaining four implementation
support strategies. Wait-listed comparison services were
asked to continue their usual physical activity practices.

Data collection

Baseline data collection (director and educator surveys)
was conducted from January to June 2021 using online
and paper surveys. Post-intervention data collection
(director and educator surveys) was conducted from Sep-
tember 2021, and, despite attempts to complete this dur-
ing 2021, continued until March 2022.

Primary effectiveness outcomes: changes

in educator-reported time provided for children’s physical
activity

At baseline and post-intervention, educators reported
the amount of time provided daily for indoor and out-
door physical activity (two items) on seven-point ordinal
scales (range ‘<30 min’- ‘180 + minutes’) and the amount
of time provided daily for energetic play (one item) on
a five-point ordinal scale (range ‘<15 min’- ‘60 + min-
utes’). Responses recorded for indoor and outdoor physi-
cal activity were summed using the minimum value of
the response option range to provide a measure of total
physical activity minutes per day. Total physical activ-
ity and energetic play were dichotomised based on the
Play Active physical activity policy recommendations
of: (i) > 180 min of daily physical activity; (ii) > 30 min of
daily energetic play; and (iii) > 180 min of physical activ-
ity and>30 min of energetic play per day. Items were
based on established, validated instruments (i.e., Nutri-
tion and Physical Activity Self-Assessment for Child Care
[28] and Environment and Policy Assessment and Obser-
vation — Self Report [29]), and modified for the Austral-
ian ECEC context with acceptable test-retest reliability
[30].

Secondary implementation outcomes: changes in educator-
and director-reported uptake of physical activity policy
practices

Educator-reported physical activity practice uptake was
assessed in the baseline and post-intervention educa-
tor surveys through 21 items corresponding to the 15
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educator-specific physical activity-related practices out-
lined in the policy template (Additional File 3). Twenty of
these practice items were measured on six-point ordinal
scales (range ‘never’- ‘always’), with the remaining item
(frequency of providing outdoor play) measured using a
six-point scale (range ‘zero times per day’- ‘five or more
times per day’). Item responses of ‘always’ (or ‘never’ for
negatively framed items) and ‘five or more times per day’
were summed to provide a total count of practice uptake.
Items were based on established, validated instruments
(Environment and Policy Assessment and Observation —
Self Report [29]).

Director-reported physical activity practice uptake was
assessed in intervention services immediately prior to
policy implementation and at post-intervention through
25 items corresponding to the 25 policy practices in the
policy template. All items were reported on a seven-point
scale (range ‘never to be considered’- ‘longstanding prac-
tice’). Practice uptake was operationalised as the prac-
tice being ‘fully in place’ or ‘longstanding practice;, with
in place practices summed to provide a total count. This
process was repeated for the subset of seven high impact
and low effort practices and the practices selected by ser-
vices as priorities for implementation.

Process evaluation outcomes (intervention services only)
Fidelity of the six implementation support strategies was
defined as whether the strategies were provided to ser-
vices as intended [31]. Implementation support strat-
egy reach, defined as uptake of the intervention within
services [31], was obtained through project records
and educator and director surveys (see survey items
in Additional File 4). Professional development train-
ing reach was obtained through website analytics from
the two professional development providers to identify
individual educator (Provider 1) and service (Provider
2) completion. Completion of Provider 1 training was
aggregated to service-level; a service was considered to
have completed the professional development if at least
one educator within the service completed the training.
Play Active acceptability was assessed through five-point
Likert scales measuring satisfaction and usefulness in
the post-intervention educator and/or director surveys.
Awareness of Play Active content, specifically the policy
recommendation statements, was assessed in the post-
intervention educator survey using ten true—false state-
ments; correct responses were summed.

ECEC service and educator characteristics

Data available from ACECQA [32] were used to obtain
the service size (number of approved places) and whether
the service was a single- or multi-service provider. Ser-
vice postcodes were matched to Australian Bureau of
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Statistics’ Socio-Economic Indexes for Areas data to
obtain the relative disadvantage of service locations using
the Index of Relative Socio-economic Disadvantage [33].
Educator characteristics included gender, year of birth,
age/s of children they care for, usual hours of work in
their ECEC room, and highest level of education.

Analysis

Service- and educator-level characteristics were summa-
rised by group. Differences between groups were tested
for statistical significance using chi-square tests for cate-
gorical variables, t-tests for normally distributed continu-
ous variables, and Wilcoxon tests for ordinal and skewed
continuous variables.

The primary effectiveness outcomes were analysed
using generalised linear mixed effects models (GLMM)
and included fixed effects for group (intervention vs.
wait-listed comparison), time (post-intervention vs. base-
line), and time-by-group interaction; random intercept
effects for individual educators nested within services;
and an exchangeable correlation structure. Additional
fixed effects for educator age and highest level of educa-
tion were included in adjusted models. Since data col-
lection spanned several months, we also considered the
effect of total rainfall and maximum temperature; these
were not significant confounders in any models and
were thus not included in the present analyses. The pri-
mary outcomes were analysed as dichotomous variables
for meeting the policy recommendations and as ordinal
variables for minutes of total physical activity and ener-
getic play. Since GLMMs allow for missing data [34], all
educators were included in the analysis if they provided
outcome data for at least one of the two timepoints. All
primary outcomes were analysed at the educator-level
following intention-to-treat protocols and each ECEC
service represented a unique cluster. Analysis of direc-
tor- and educator-reported uptake of policy practices fol-
lowed the same approach. Data preparation and cleaning
were carried out using SAS 9.4 and GLMMs were car-
ried out in Stata 17 using the melogisitc command for
dichotomous outcomes, meologistic command for ordi-
nal outcomes, and mepoisson command for count data
(uptake of practices). Process outcomes for intervention
services were analysed descriptively and, for outcomes at
the educator-level, adjusted for service-level clustering.
Sensitivity analyses methods and results are provided in
Additional File 6.

Results

ECEC service and educator characteristics

Figure 1 presents a flowchart of eligible and participating
ECEC services and educators during the trial. On aver-
age, trial services had 73 approved places for children and
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almost all services were part of a larger provider (87.7%,
Table 2). Wait-listed comparison services had on aver-
age 11 more approved places than intervention services
(p=0.027). About one-third of services were in the least
disadvantaged socio-economic quintile.

Almost all educators were female and half had a
trade or diploma education level (Table 3). Across both
groups, the length of time educators had worked in the
ECEC sector (approximately six years) was substantially
greater than the amount of time they had worked within
their current service (approximately 1 to 2 years). Educa-
tors in the wait-listed comparison group had worked at
their current service for significantly longer than edu-
cators in the intervention group at baseline (median 24
vs.14 months respectively; p=0.001). Educator socio-
demographic factors were similar between baseline and
post-intervention. Directors returned their personalised
policies in a median of 27 days (range 7-62) and had a
median of 123 days to implement their selected policy
practices (range 88-143) before post-intervention data
collection.

Primary effectiveness outcomes: changes

in educator-reported time provided for children’ physical
activity

At baseline, 72.1% of wait-listed educators and 64.5% of
intervention educators reported they provided at least
180 min of total physical activity to children (Table 4).
Additionally, 84.2% of wait-listed comparison and 79.6%
of intervention educators reported they provided chil-
dren aged 3-5 with at least 30 min of energetic play each
day. Over half of educators at baseline reported meeting
both policy recommendations for physical activity provi-
sion (64.4% wait-listed comparison, 57.1% intervention).
There were no significant group, time, or group-by-time
effects for meeting physical activity policy recommenda-
tions or for daily time provided for total physical activ-
ity or energetic play (Table 5; unadjusted models can be
found in Additional File 4).

Secondary implementation outcomes: changes

in educator- and director-reported uptake of policy
physical activity practices

At baseline, educators in the wait-listed comparison
group reported ‘always’ using a median of 5.1 of a pos-
sible 21 physical activity-related practices, and interven-
tion group educators reported ‘always’ using a median
of 5.6 practices (Table 4). The time-by-group interaction
was not significant (Table 5).

Intervention directors reported a median of 15.5 of 25
practices in the physical activity policy were in place in
their service at baseline. At post-intervention, this had
significantly increased to a median of 17.0 (IRR=1.1,
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Assessed for eligibility
n=94 ECEC services

Excluded
n=13 services
Enrolment »|- Ineligible, did not meet inclusion criteria (n=2)
- Declined to participate (n=7)
- Unable to reach after 3-5 contact attempts (n=4)

Informed consent
n=81 directors (on behalf of service)
n=588 educators

A

Completed baseline assessment
n=80 directors
n=573 educators

Y

Randomised
n=81 services

I

Allocation

Y A

Allocated to intervention
n=41 services
n=261 educators (mean cluster size:6.4, cluster variance: 12.0)
- Received allocated intervention (n=40 services)
- Did not receive allocated intervention due to withdrawal (n=1 service)

Allocated to wait-listed comparison
n=40 services
n=327 educators (mean cluster size: 8.2, cluster variance: 17.2)
- Did not receive allocated comparison due to withdrawal (n=1 service)

Y A
Lost to follow up Follow up Lost to follow up
n=12 directors n=20 directors

n=177 educators
Entered the study
n=11 directors
n=48 educators
Completed post-intervention assessment
n=40 directors
n=126 educators

Y

n=217 educators
Entered the study
n=16 directors
n=54 educators
Completed post-intervention assessment
n=35 directors
n=155 educators

A

Analysed Analysis Analysed

n=41 services
n=255 educators at baseline
n=126 educators at post-intervention

n=40 services
n=318 educators at baseline
n=155 educators at post-intervention

Fig. 1 Flow of clusters and participants through each stage of the pragmatic cluster randomised trial

p=0.034) (Table 6). Of the seven high impact and low
effort policy practices, a median of 4.0 were in place at
baseline which increased to a median of 6.0 at post-
intervention but this change was not significant. There
were no changes in the uptake of practices directors had

selected to focus on during the implementation period
(Table 6).

Process evaluation outcomes

Fidelity of the six implementation support strategies
was high. Forty intervention services were provided
with the physical activity policy template and all ser-
vices were provided with the six implementation sup-
port strategies (two services were not contacted for a
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Table 2 Baseline ECEC service characteristics by experimental group

Total (N=81) Wait-listed Intervention group (N=41)  p-value*
comparison group
(N=40)
Mean approved places 73.1 78.5 67.9 0.027
N % N % N % p-value*
Provider type Individual service 10 12.3 5 12.5 5 12.2 0.967
Part of larger provider 71 87.7 35 87.5 36 87.8
SEIFA quintile® 1 Most disadvantaged 5 6.2 2 50 3 7.3 0.788
2 16 19.8 1 275 5 122
3 13 16.0 6 15.0 7 17.1
4 18 22.2 5 12.5 13 31.7
5 Least disadvantaged 29 358 16 40.0 13 31.7

Notes:
" Statistically significant differences between wait-listed comparison group and intervention group (p <0.05) in bold font

2 Socio-Economic Indexes for Australia, Index of Relative Socio-Economic Disadvantage 2016 for Western Australia were matched to service postcodes

Table 3 Educator characteristics by experimental group at baseline and post-intervention

Wait-listed comparison group  Intervention group p-value* p-valueA

Baseline Post-intervention Baseline Post-intervention

N=318 N=155 N=255 N=126

Age N=313 N=150 N=255 N=123 0.554 0.822
Years — median (IQR) 340(15.0) 34.0(15.0) 320(140) 35.0(180)

Length of time worked in childcare sector N=317 N=155 N=249 N=125 0.320 0.718
Months — median (IQR) 73.0(104.0) 83.0(115.0) 71.0(91.0) 80.0(93.0)

Length of time worked in current service N=314 N=154 N=253 N=124 0.001 0.002
Months — median (IQR) 24.0(56.0)  31.5(64.0) 14.0 (30.0) 21.0(35.0)

Usual time spent working in room in service N=309 N=153 N=250 N=121 <0.001 0.050
Hours per week — median (IQR) 37.5(8.0) 37.5(8.0) 35.0(125) 36.0(12.0)

Gender N=318 N=149 N=254 N=124 0.495 0.896
Female - n (%) 315(99.1)  148(99.3) 250(984) 123(99.2)

Highest schooling completed N=316 N=150 N=254 N=124 0.551 0.193
Year 12 or lower - n (%) 70(22.2) 40 (26.7) 53(20.9)  34(274)
Trade or diploma —n (%) 155 (49.1) 66 (44.0) 136 (53.5) 65(52.4)
University degree — n (%) 91 (28.8) 44 (29.3) 65 (25.6) 25(20.2)

Work in room with infants (aged under 1 years) N=318 N=155 N=255 N=126 0.535 0.340
Yes —n (%) 80 (25.2) 40 (25.8) 70 (27.5) 39(31.0)

Work in room with toddlers (aged 1-2 years) N=318 N=155 N=255 N=126 0411 0510
Yes —n (%) 221 (69.5) 100 (64.5) 169 (66.3) 86 (68.3)

Work in room with kindergarten children (aged 3-5 years) N=318 N=155 N=255 N=126 0.634 0.531
Yes —n (%) 172 (54.1) 89 (57.4) 143 (56.1) 77 (61.1)

Received physical activity PD in the last two years? N=283 N/A N=236 N/A 0.274 N/A
Yes —n (%) 204 (72.1) 159 (67.7)

Notes:
" Statistically significant differences between wait-listed comparison group and intervention group at baseline (p < 0.05) in bold font
AStatistically significant differences between wait-listed comparison group and intervention group at post-intervention (p <0.05) in bold font

2 Received professional development on recommended amounts of daily physical activity and energetic play for young children or encouraging physical activity
and energetic play in young children at least once in the last two years. Measured only at baseline since providing professional development was an intervention
implementation strategy
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Table 4 Descriptive statistics for educator-reported effectiveness and implementation outcome, by experimental group

Wait-listed comparison group  Intervention group

Effectiveness outcomes Baseline Post-intervention Baseline Post-intervention
Meets policy recommendation of providing 180+ mins/day of physical activity =~ N=308 N=147 N=248 N=123
in young children (N=655)

Yes —n (%) 222 (72.0) 108 (73.5) 160 (64.5) 76 (61.8)
Meets policy recommendation of providing 30 + mins/day of energetic play in ~ N=303 N=144 N=245 N=121
kindergarten children (N=646)

Yes —n (%) 255 (84.2) 129 (89.6) 195 (79.6) 102 (84.3)
Meets policy recommendation of providing 180+ mins/day of physical activity ~ N=303 N=144 N=245 N=121
and 30+ mins/day of energetic play in kindergarten children (N =646)

Yes —n (%) 195 (64.4) 96 (66.7) 140 (57.1) 71(58.7)
Total time provided for indoor and outdoor physical activity (N=655) N=308 N=147 N=248 N=123

Median (IQR) 207.9 (1404) 2142 (161.0) 186.2 (156.8) 175.6 (127.4)

0 min/day - n (%) 0(0.0) 0(0.0) 4(1.6) 0(0.0)

30 min/day - n (%) 5(1.6) 2(1.4) 6(24) (24)

60 min/day — n (%) 20 (6.5) 320 20(8.1) 6(4.9)

90 min/day - n (%) 13 (4.2) 8(5.4) 15 (6.0) 14(11.4)

120 min/day — n (%) 18(5.8) 14 (9.5) 22(8.9) 7(13.8)

150 min/day - n (%) 30(9.7) 12(8.2) 21(8.5) 7 (5‘7)

180 min/day — n (%) 29 (9.4) 17.(11.6) 30(12.1) 17 (13.8)

210 min/day - n (%) 42 (13.6) 15(10.2) 29(11.7) 17 (13.8)

240 min/day - n (%) 39(0127) 18(12.2) 20(8.1) 16 (13.0)

270 min/day — n (%) 24(7.8) 7(4.8) 19(7.7) 4(33)

300 min/day - n (%) 29 (94) 13(8.8) 14 (5.6) 8(6.5)

330 min/day - n (%) 11(3.6) 7(4.8) 6(24) 2(1.6)

360 min/day - n (%) 48 (15.6) 31 (21.1) 42 (16.9) 12 (9.8)
Time provided for energetic play (N =646) N=303 N=144 N=245 N=121

<15 min/day - n (%) 2(0.7) 3(2.1) 9(3.7) 3(2.5)

15-29 min/day - n (%) 46 (15.2) 12(8.3) 41(16.7) 16 (1 32)

30-44 min/day - n (%) 55(18.2) 28 (194) 56 (22.9) 1(25.6)

45-59 min/day — n (%) 51(16.8) 29(20.1) 36 (14.7) 16 (1 32)

60+ mins/day — n (%) 149 (49.2) 72 (50.0) 103 (42.0) 55 (45.5)
Implementation outcome

Uptake of practices (total count)® (N=657) N=308 N=151 N=251 N=125

Median (IQR) 5.1(6.8) 5.7 (6.8) 56 (64) 6.3 (8.1)

Notes: Percentages are adjusted for ECEC clustering

2Total count of practices consists of 21 physical activity practices corresponding to 15 of the practices outlined in the policy template

reminder to return their policy as they completed this
prior to the first contact).

Reach of the policy, policy personalisation, and pol-
icy review within services were high, with 74.5% of
educators knowing their service had a policy, 98.7%
of educators knowing where to find their policy, 100%
of intervention services personalising their policy,
and 100% of services meeting minimum policy crite-
ria. Use of the energetic play assessment tool was also
high, with 80.0% of services using it at baseline and
75.0% at post-intervention. However, only about half
(53.6%) of educators reported using the resource guide,

and of these, most (57.9%) used it less than weekly. Of
the educators who reported using the resource guide,
68% found it to be very useful or extremely useful. In
addition, of the 520 intervention educators signed up
to the professional development website (Provider 1),
11.0% enrolled in the training and only 5.4% completed
it (website analytics). Although, 39.1% of educators
reported at post-intervention they had used the online
training. One-third of intervention services had at
least one educator complete the professional develop-
ment training. No services completed the service-level
professional development (Provider 2). Most services
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Table 6 Changes in director-reported implementation outcomes for intervention group only

Baseline Post- Unadjusted B (95%  Unadjusted IRR (95% Unadjusted
intervention ql) ()] P-value*
Uptake of practices (total count)® (N=40) N=36 N=40 0.1 (0.0-0.2) 1.1(1.0-1.3) 0.034
Median (IQR) 155(120) 170(11.5)
Uptake thl%h impact and low effort practices N=36 N=40 0.2 (-0.0-0.4) 1.2(1.0-1.5) 0.052
(total count)® (N =40)
Median (IQR) 4.0(3.0) 6.0 (3.0)
Baseline  Post-intervention Unadjusted B (95% Cl) Unadjusted P-value*
Uptake of practices (out of selected practices) N=34 N=40 2.7 (-09-6.2) 0.139
(N=40)
Proportion 375(41.7) 324(43.7)
Uptake of high impact and low effort practices N=34 N=40 4.1(-1.1-9.3) 0.123
(out of selected high impact and low effort
practices) (N=40)
Proportion 53.6 (66.7) 53.6(63.3)
Notes:

" Statistically significant differences between post-intervention and baseline (p <0.05) in bold font

?Total count of practices consists of 25 policy practices being ‘fully in place’ or ‘longstanding practice’

bTotal count of the seven high impact and low effort policy practices being ‘fully in place’ or ‘longstanding practice’

(87.5%) were able to be contacted at the mid-point of
implementation to discuss their progress.

Most directors agreed or strongly agreed educators in
their service thought Play Active was useful (75.0%), were
willing to engage with Play Active (85.0%), understood
the Play Active policy recommendations (82.5%), were
confident to apply the recommendations (75.0%), and
were enthusiastic about Play Active (62.5%). For educa-
tors who reported using the resource guide or online pro-
fessional development, the majority rated the materials
useful.

Overall satisfaction and acceptability of the Play Active
policy intervention and implementation support was
generally high at post-intervention: 82.9% of educators
and 77.5% of directors were satisfied or very satisfied with
Play Active. Though 58% of directors found Play Active
very useful or extremely useful. Finally, intervention edu-
cator awareness of the Play Active policy recommenda-
tions was very high, with educators correctly answering a
median 9.0 out of 10 statements (IQR =2.0, N=96).

Harms
No harms or unintended effects were reported during the
trial.

Discussion

This study reports the effects of the Play Active ECEC
policy intervention on the daily time educators provide
for children to be physically active, and implementation
and process evaluation outcomes. Educator-reported
time for children’s daily physical activity did not

significantly change. However, there was a significant
increase in director-reported uptake of physical activity
policy practices and a non-significant 33% increase in
director-reported uptake of high impact and low effort
policy practices. The Play Active intervention had high
fidelity of implementation support, excellent reach for
four of the six implementation support strategies, and
high acceptability and awareness among ECEC staff.
However, reach of two implementation support strategies
(resource guide and professional development) was poor.

Supportive physical activity policy environments in
ECEC services can improve educator’s physical activity
practices and children’s physical activity levels [11-14].
Prior research shows just 16% of Western Australian
ECEC services mention physical activity in their poli-
cies, with even fewer having a specific physical activity
policy [17]. In the present study, 100% of ECEC services
randomised to the Play Active intervention had a com-
prehensive evidence-informed physical activity policy
following participation in the trial. In addition, there
was a significant increase in director-reported uptake
of physical activity policy practices, suggesting positive
changes along the policy implementation to behaviour
change pathway. Fidelity, reach, acceptability, and aware-
ness of Play Active’s physical activity policy were all high,
suggesting the Play Active policy intervention is feasible
and appropriate for use in ECEC. These findings may be
particularly relevant for supporting Australian ECEC ser-
vices to achieve the National Quality Standard 2.1 related
to promoting children’s physical activity.
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However, despite Play Active being well implemented
and resulting in significant increases in director-reported
physical activity practice uptake, there were no cor-
responding changes in educator-reported uptake of
physical activity practices nor educator-reported time
provided for physical activity. It is possible the difference
in policy practice uptake reported by directors and edu-
cators means changes in physical activity practices were
only observable at the whole of service level, or there was
a disparity between what directors perceived was occur-
ring in their service and educators self-reported practice.

The lack of significant change in educator-reported
physical activity provision and practice uptake may
be due in part to the relatively short policy interven-
tion implementation period. A recent umbrella review
of physical activity interventions in ECEC settings
found that interventions ranged from two days to two
years [35]. For physical activity policy interventions in
ECEC services, most have an intervention duration of
longer than six months [14]. In comparison, the current
trial involved a three-to-five-month policy implementa-
tion period, which was based on ECEC sector advice to
complete data collection and implementation within
a calendar year. Settings-based physical activity policy
interventions require longer implementation periods
because they target multiple levels, including service pro-
viders, directors, educators, parents, and ECEC physi-
cal environments. They also thus require multi-level
strategies which each have their own unique but related
implementation barriers and enablers [14]. Since practice
uptake changes were apparent in this study at the service
level, longer implementation and follow-up may result
in observed educator-level changes. However, longer
implementation periods for physical activity policy-based
interventions in ECEC may be inhibited by the annual
progression of large groups of children from ECEC to
full-time school and staff turnover, both of which will
add challenges to longer term data collection. Despite the
challenges of longer-term implementation and follow up,
multi-year studies will be required to measure long term
changes in educator provided time for physical activity
and children’s physical activity levels.

Overall, few educators engaged with the free or low-
cost professional development training and only half
used the Play Active resource guide, meaning there was
little opportunity for educators to improve their physi-
cal activity-related knowledge and skills. Reasons for the
low uptake of these two implementation support strate-
gies are likely related to the limited time educators in
general have for professional development, for example
lack of time needed to complete training modules or read
resource material content [14]. Furthermore, the impact
of the COVID-19 pandemic added further pressure to an
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already overworked and underpaid workforce [36, 37],
meaning that taking on initiatives such as a new physi-
cal activity policy and spending paid time on professional
development during work hours perhaps had even less
priority than usual. Also, the Play Active resource guide
was distributed at a service level, with one hard copy
sent to each service. This may have contributed to only
about half of educators reporting its use, as some educa-
tors were unaware of its existence or where it was located
in their service. While improved access to the resource
guide may in turn have improved its use, it is also pos-
sible that frequency of use was correlated with how often
a service undertakes its curriculum programming. This
may explain why the resource guide was only used less
than weekly by most educators. Since research has high-
lighted the importance of professional development for
improving educator’s physical activity practices [38], fur-
ther research is needed to identify and overcome ECEC
barriers to using training and resources.

Future ECEC physical activity policy research should
include longer-term outcome and implementation eval-
uation across all levels of implementation to capture
where, when, and how practice changes may be occur-
ring. Furthermore, future ECEC policy interventions
could include additional implementation support strate-
gies, including audit, feedback, and providing prompts
[14], which could improve the effectiveness of physical
activity policy interventions. Future implementation
strategies may also include engaging parents and obtain-
ing a commitment of resources and funding, methods
that have been suggested by ECEC educators as impor-
tant for implementing physical activity policies [20].

Strengths

To-date, a small body of research has examined the effects
of physical activity policy interventions implemented in
ECEC services [14, 39]. Few of these studies have been in
Australia, and prior to this study, none in Western Aus-
tralia. Compared to most studies, Play Active recruited a
larger number of ECEC services to test the effectiveness
of the policy intervention using a pragmatic trial. In addi-
tion, this study reported a range of primary (i.e., educator
self-reported physical activity provided for children) and
secondary (i.e., implementation and process) outcomes
to better understand the effects of the intervention and
implementation support strategies; most previous studies
have reported only primary outcomes and intervention
reach or acceptability [35, 40].

Play Active employed an evidence-informed approach
to co-design the intervention with consumers (e.g., par-
ents and ECEC educators, directors, and service pro-
viders) and a partner advisory group [19, 22, 38]. In
addition, Play Active had a strong theoretical approach
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to act across multi-level factors in the behaviour change
pathway (i.e., improvement in educator knowledge, skills,
and self-efficacy improvement in short term physical
activity practices increased time provided for children’s
daily physical activity) and worked closely with consum-
ers and partners to address policy implementation bar-
riers. Furthermore, the intervention was developed with
scale-up in mind meaning most implementation sup-
port strategies are suitable for use with a large number of
ECEC services following fidelity-consistent adaptations
[41]. Combined, these factors likely contributed to the
successful implementation and high feasibility, reach, and
acceptability of Play Active.

Limitations
As previously noted, the Play Active policy intervention
was limited by a short implementation period and lack
of educator use of the resource guide and online profes-
sional development. Additional limitations relate to the
self-selected ECEC sample, measurement methods, and
broader challenges within the ECEC sector. The self-
selection of services into the trial could have introduced
some bias as these services may have been more likely
to implement the policy and/or report more desirable
physical activity outcomes. The high proportion of edu-
cators at baseline reporting they were providing policy-
recommended amounts of physical activity suggests this
may have been the case, however, it may also indicate
the intervention would have greater effect among ECEC
services not self-selecting into a trial, including services
located in regional, remote, and disadvantaged areas.

While based on established instruments [28, 29] vali-
dated in the Australian ECEC setting [30], the use of
ordinal scales as response options for educator-reported
time provided for physical activity and energetic play
may have reduced the ability to detect small changes
which may have contributed to null findings. In addition,
these measures do not provide information on the types
and intensities of physical activity children are achiev-
ing within this provided time. Device-based measures
of physical activity, such as accelerometry, are sensitive
to change and provide data on physical activity intensity
but were not included due to the logistical and resourc-
ing limitations of undertaking accelerometry with such
a large number of ECEC services and children. Future
research should consider the interplay between the edu-
cator-child physical activity behaviour change pathway,
ECEC physical activity policy implementation period,
and measurable changes in children’s physical activity
levels at ECEC.

Challenges within the Australian ECEC sector were
exacerbated during the COVID-19 pandemic and in
turn impacted the study. During the pandemic, high
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staff turnover rates and understaffing were common in
the sector [36], which meant that ECEC staff regularly
moved services. We observed one-quarter of all inter-
vention services had director changes during the study,
despite attempts to minimise this by making it part of
the eligibility criteria. In addition, educators typically
worked at their current service for less than two years
and about 70% of educators who completed the base-
line survey were lost to follow up. The staffing concerns
and additional health-related protocols (i.e., extra hand
washing, surface disinfection, visitor requirements etc.)
during the COVID-19 pandemic also led to excessive
workloads, with educators having less time to provide
high quality education and care as well as less time for
programming [36]. These factors can significantly disrupt
the usual practices of services and thus may have nega-
tively impacted the uptake of the Play Active policy inter-
vention. However, these COVID-related limitations also
reflect the nature of conducting a pragmatic trial during
a pandemic.

Conclusion

Overall, educator-reported daily time provided for chil-
dren to be physically active did not change as a result of
the Play Active intervention. However, there was a sig-
nificant increase in director-reported uptake of physical
activity policy practices by intervention services. In addi-
tion, the intervention resulted in all services establishing
an evidence-based physical activity policy. Play Active
was feasible, had generally high reach, and was consid-
ered acceptable by ECEC service directors and educa-
tors. The short implementation period and contextual
barriers beyond our control (i.e, COVID-19 and staff
turnover) limited the ability of ECEC services to cre-
ate systemic changes and for the evaluation measures to
detect changes in daily time provided for children’s physi-
cal activity. Despite Play Active being a well implemented
intervention, further research is needed to ascertain
the longer-term effects of the intervention on educator
behaviour and children’s physical activity. Future ECEC
policy-based research should incorporate assessment
over a longer implementation period, consider how to
better engage educators to undertake relevant profes-
sional development and training, and more effectively
address the multi-level barriers to physical activity policy
implementation. Future research should also investigate
the scalability potential of Play Active, given the positive
physical activity practice change findings.
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