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Abstract

Background In 2016-17, the government of British Columbia (BC) enacted a mandatory policy outlining Active Play
Standards (AP Standards) alongside a capacity building initiative (Appetite to Play) focused on implementing policies
and practices to support physical activity in childcare centres. We aimed to identify factors at the provider and organi-
zational levels as well as attributes of the Standards hypothesized to influence implementation (i.e, changes in poli-
cies and practices).

Methods We conducted surveys before (2016-2017) and after (2018-2019) enforcement of the AP Standards
among 146 group childcare centres across BC. The 2018-19 surveys measured theoretically based constructs asso-
ciated with implementation of policies and practices (9 childcare- and 8 provider- level characteristics as well as 4
attributes of the licensing standards). Characteristics that were associated in simple regression models were entered
in multivariable regression models to identify factors associated with policy and practice changes related to fun-
damental movement skills (FMS), screen time, total amount of active play (AP) and total amount of outdoor AP
from baseline to follow-up.

Results In multivariable analyses, higher staff capacity (OR=2.1,95% 1.2, 3.7) and perceived flexibility of the stand-
ards (OR: 3.3,95% 1.5, 7.1) were associated with higher odds of a policy change related to FMS. Higher staff com-
mitment to the AP standards was associated with a higher odds of policy changes related to screen time (OR=1.6,
95% Cl: 1.1, 2.4) and amount of AP (OR: 1.5, 95% 1.0, 2.3). Higher institutionalization of PA policies was associated
with a higher odds of policy changes related to the amount of AP (OR: 5.4, 95% Cl: 1.5, 20). Higher self-efficacy

was associated with a higher odds of policy changes related to outdoor AP (OR=2.9,95% 1.1, 7.8). Appetite to Play
training was a positively associated with practice changes related to FMS (3=0.5,95% CI: 0.1, 0.9).

Conclusions A hierarchy of theoretically defined factors influenced childcare providers'implementation of the AP
Standards in BC. Future research should test the feasibility of modifying these factors to improve the implementation
of PA policy and practice interventions in this setting.
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Background

Ensuring children get sufficient and quality physi-
cal activity (PA) is key to a healthy life [1, 2]. It is well
established that children need regular, diverse, and vig-
orous PA for optimal development [3, 4]. Promoting suf-
ficient and a variety of PA opportunities is important
from a life course perspective [5] given evidence sug-
gests that PA at a younger age is predictive of better PA
and motor competence at an older age [6]. The current
Canadian 24-Hour Movement Guidelines for the Early
Years (0—4 year) states preschool children (3—4 years)
should engage in a minimum of 180 min of any-intensity
PA per day (of which at least 60 min should be ener-
getic play) and screen time should be limited to no more
than 60 min/day [7]. In the last nationally representative
assessment that incorporated accelerometry data, 62%
of 3- to 4-year-olds in Canada were meeting the PA rec-
ommendations within the Canadian 24-Hour Movement
Guidelines for the Early Years [5]. However, only 24.4% of
children met the screen time recommendation.

Childcare centers are key settings for health promo-
tion and obesity prevention, as these services provide
access to many children for prolonged periods of time.
In Canada, more than half of children under age 5 attend
childcare centers and of these children, 70% are in full-
time (at least 30 h per week) childcare [8]. Therefore,
institutional regulations related to PA and sedentary
behaviour have the potential of reaching a large propor-
tion of children. Indeed, determining the effectiveness
of childcare-based policies for increasing children’s PA
levels are part of the top ten research needs in changing
children’s behaviours [9].

The impact of health promotion initiatives depends
on the degree to which current PA polices and practices
are implemented in practices. To realize their potential
impact, health-promoting policies and practices must be
implemented at scale [10]. However, implementation of
best practice guidelines for PA in young children varies
widely, despite best practice recommendations [11, 12].

In Canada, the childcare sector is not regulated by one
universal regulatory body. Instead, regulations are set
by individual provinces and territories [13]. Although
all provinces have general recommendations to afford
gross motor movement, most provinces give no spe-
cific requirements for how much and at what intensity,
and few provinces and territories have specific stand-
ards related to sedentary behaviours [13, 14]. Moreover,
despite having provincial regulations related to PA in
childcare, a cross-sectional survey of Canadian childcare
centers revealed that only 44% of centers have written
center-level PA policies [12].

Canadian studies examining the effectiveness of pol-
icy interventions on changing childcare PA policies and
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practices are rare. However, in Alberta, Carson et al.
compared changes in children’s PA levels before and after
the release of new accreditation standards and compared
these changes with those from children in Ontario (a
control province which did not experience any PA policy
changes over the same period) [15]. Overall, they found
no differences in PA changes by province, suggesting that
the accreditation standard criterion alone was insufficient
to change PA behaviours. In the neighboring province of
British Columbia (BC), our team previously reported on
the level of implementation of new Active Play Standards
(AP Standards) and the large difference in center-level
PA, sedentary and healthy eating policies observed from
2016-17 to 2018-19 [16]. The AP Standards, introduced
in 2016 by the provincial government of BC, targeted
the following areas: 1) a minimum of 60 min per day of
outdoor AP; 2) the incorporation of FMS and injury pre-
vention in all AP activities; 3) limits on screen time and
prolonged sitting; 4) role modeling by staff of AP and
screen time; and 5) the development of written facility-
level AP and screen time policies [17]. Unique to the BC
policy change was also a large capacity-building initiative
for early years providers, entitled Appetite to Play, that
was initiated in the summer of 2017 and aimed to sup-
port the implementation of the AP Standards [18]. The
purpose of Appetite to Play (https://appetitetoplay.com/)
was to ensure early years providers had sufficient capac-
ity to implement evidence-based policies, practices, and
environments to support physical activity and healthy
eating, and support compliance with the AP Standards
[18]. Previous research has highlighted the widespread
roll-out of the initiative which covered half of BC munici-
palities and was estimated to reach~2700 early year
providers over 18 months [18]. Finally, a noteworthy
component of the BC policy implementation interven-
tion was the use of licensing officers who were tasked to
monitor the implementation of the AP Standards.
Current scale-up and implementation frameworks
reflect the importance of strengthening organizational
capacity and supporting implementation of polices and
best practices [10, 19, 20]. Theoretical frameworks and
reviews of empirical evidence from other settings sug-
gest that a range of factors may facilitate the implemen-
tation of evidence-based programs by organisations. For
example, Damschroder’s Consolidated Framework for
Implementation Research (CFIR) is composed of con-
structs theorised to be associated with implementation
across five major domains: intervention characteristics
(e.g., cost and perceived complexity); outer setting fac-
tors (e.g., external policies and peer behavior); inner set-
ting factors (e.g., alignment with organisational values
and access to information and support); characteristics
of the individuals (e.g., self-efficacy); and the process of
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implementation (e.g., planning) [19]. A 2020 systematic
review and meta-analysis examining the effectiveness
of strategies to improve the implementation of PA and
healthy eating policies, practices, and programs by child-
care services suggest that implementation strategies such
as continuous quality improvement, educational materi-
als, performance monitoring can lead to improvements
in implementation outcomes [21]. Yet developing strate-
gies to effectively improve childcare service adherence to
PA standards requires understanding which factors may
impede or promote implementation.

The release of new PA standards (AP Standards) in BC
provided a unique opportunity to identify factors that
supported implementation (i.e., changes in PA and sed-
entary behaviour policies and practices within childcare
centers). In this paper, we use data from licensed group
childcare centers that participated in both data collec-
tion periods (i.e., pre and post implementation of the
new AP Standards) to explore factors (e.g., PA capacity,
organizational climate, behavioural capability of the care
providers) associated with implementation. We chose to
examine factors associated with changes in four types
of policies and practices specifically targeted by the AP
Standards: FMS, amount of daily AP, limits on screen
time, and amount of outdoor AP.

Methods

Design and participants

This study used data from a longitudinal cohort embed-
ded within a larger repeat cross-sectional study, which
surveyed managers and staff from licensed group child-
care facilities before and after the enforcement of the
AP Standards [22]. The first wave of survey recruitment
started from October 2016 and ended in August 2017.
At baseline, only the size of the play space and providing
opportunities for gross motor movements were speci-
fied in the provincial regulations [23]. The AP Standards
are mandatory and were officially released in July 2016
but were not enforced (i.e., monitored through inspec-
tions) until a year later, in the summer of 2017. The sec-
ond wave of survey recruitment took place from October
2018 to September 2019, approximately one year after
the enforcement of the AP Standards and the launch of
Appetite to Play.

Initially, licensing officers reached out to early years
group childcare managers (managing 30 months to
5-year-old children) via email. The research team fol-
lowed up with potential participants through direct
mail, email, and phone calls. We also compiled a list of
licensed childcare centers using publicly available facility
contact information. To further broaden our recruitment
efforts, we distributed invitation letters through child-
care resource and referral agencies, and early childhood
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educator newsletters. Childcare managers were asked to
forward the staff invitation and survey links to their staff.
Childcare center managers who did not respond to initial
and follow-up email invitations were sent a paper copy
of both the manager and two staff surveys with pre-paid
postage-stamped envelopes for return. Managers who
had not yet responded also received phone calls from our
research team and were offered the choice of web-based
or paper survey for themselves and their staff. Respond-
ents were eligible to participate if their facility cared for
children aged 2 % -5 years old, was licensed for group
childcare, preschool (offering full days), and/or multi-age
childcare, and if the respondent was a manager or a staff
overseeing or caring for children aged 2 %2—?5 years old.

All methods were performed in accordance with the
relevant guidelines and regulations and the study was
approved by the University of Victoria and the University
of British Columbia (UBC) Harmonized Research Ethics
Review Board (BC16-128 and H18-01434). Respondents
gave their implicit and informed consent by answering
the Early Years survey.

Measures

At both time points, managers and staff completed an
online survey which included questions about their PA
and sedentary policies and practices as well as demo-
graphics. Questions about the PA/sedentary environ-
ment were adapted from the validated Environment and
Policy Evaluation and Observation Self-Report (EPAO-
SR) instrument [16] but shortened to enhance response
rate and reflect the broader surveillance-oriented survey
approach of our study. We developed additional survey
items about daily practices related to the new AP Stand-
ards and BC-specific childcare characteristics based
on feedback from a provincial early year’s healthy eat-
ing and PA resource advisory committee, the research
team, and a pilot group of early childhood educators
(n=7). In 2018-19, some survey items were also refined
to ensure that the questions measured the policies and
practices targeted by the AP Standards and addressed
implementation factors at the center- and provider- level
which were hypothesized to play a role in implementa-
tion. The factorial structure of the constructs were tested
with confirmatory factor analysis (CFA), drawing from a
larger sample of childcare providers within BC. Overall
fit of the CFA were analyzed using the following criteria
as there are no agreed standards: Steiger’s Root Mean
Square Error of Approximation, with an upper value of
0.08 to 0.10 indicative of a good fit; the Comparative Fit
Index with values >0.95 suggestive of an acceptable fit;
and the Standardized Root Mean Square Residual with a
value < =0.05 suggestive of a good fit [24].
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Facility-level policies
At both time points, respondents were asked whether
their center had a written PA/sedentary policy related to:
1) offering opportunities for FMS (i.e., either locomotor
skills (e.g., running, hopping, jumping), balance and/or
manipulative skills (throwing, catching, kicking)); 2) the
amount of time children could play with screens (watch
television/video each day, computer, games; 3) the total
amount of AP daily; and 4) the total amount of outdoor
AP daily. Respondents could select responses ranging
from “No policy’, “Yes, no written policy but general
practice’, “Yes, written policy’, or “N/A” Responses were
dichotomized into “Yes” (written policy present) or “no
written policy” (grouping the “Yes, not written policy, but
general practice” and the “No written policy”) together.
When more than one manager or more than one staff
from the same facility responded to the survey (69% of
the centers), their answers were aggregated across dupli-
cate responses by role (i.e., across all managers or across
all staff). If agreement among respondents of a given role
(managers or staff) was greater than 66%, their policy
answer was rounded to either no written policy (='0’)
or written policy (=1"). If agreement among respond-
ents was below 66%, their survey response was coded
as missing. If both manager(s) and staff within a facility
provided policy responses, we prioritized the manager(s)’
response(s). However, if no manager within a center pro-
vided policy responses, we supplemented our policy data
with staff response(s) when available. Change scores were
then computed, classifying centers as either no change
(no written policy at baseline or follow-up) or a positive
change (no written policy at baseline but a written policy
at follow-up). Those centers who already had a written
policy at baseline were excluded from the analyses as no
change score could be computed.

Facility-level practices

At both time points, respondents were asked how fre-
quently children in their program: 1) engaged in activi-
ties to encourage fundamental movement skills; 2)
spent 30 min or less on screens per day; 3) engaged in at
least 120 min of active play and PA per day (60 min for
1/2 day); 4) participated in at least 60 min of outdoor
AP per day. Response option ranged from “rarely/never’,
“infrequently’, “some days’, “most days (3/4 days/week)’,
to “Daily” and were coded using a 1-5 Likert scale where
the higher the score, the greater the frequency of a given
practice.

When more than one manager or more than one staff
from the same facility responded to the survey, the prac-
tice scores were averaged across all respondents by role
(i.e., across all managers or across all staff). While man-
agers may believe their frontline staff behave in a certain
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way, the nature of their administrative role and limited
direct experience with the classroom may prevent them
from providing a reliable account of what is occurring in
the center [12, 25, 26]. If both manager(s) and staff within
a facility provided practice responses, we therefore prior-
itized the staff’s response(s). When no staff answered the
survey, we supplemented the reported practice data with
manager response(s) when available. Change/differences
in mean scores for practices were calculated for each
center by subtracting scores from baseline from scores at
follow-up.

Characteristics of early years group childcare providers
The Early Years follow-up survey (2018-19) was
enhanced to comprehensively assess a set of theoretically
based constructs associated with implementation of poli-
cies and practices among early year group childcare cent-
ers. Drawing from Damschroder’s CFIR (Damschroder
et al, 2009), the following 9 constructs were assessed:
organizational climate (4 items; Cronbach a=0.72), PA
culture (4 items; Cronbach a=0.82), PA capacity (space
and equipment) (3 items; Cronbach a«=0.67), PA capacity
(material) (1 item), PA capacity (staff) (2 items; Cronbach
a=0.68), PA capacity (time) (2 items; Cronbach a=0.68),
the overall commitment from staff (at the center-level)
to the AP Standards (1 item), implementation support (7
items; Cronbach a=0.84) and level of institutionalization
(3 items; Cronbach a=0.75). For each question, the ques-
tionnaire provided a 1-5 Likert response scale ranging
from “strongly disagree” to “strongly agree”, except for the
4 organizational climate items (collegial vs. hostile, sup-
portive vs. unsupportive, accepting of change vs. cautious
to change, friendly vs. unfriendly) which used a semantic
differentials scale (+3,+2,+1, 0, -1, -2, -3) where a posi-
tive score indicates a more desirable organisational cli-
mate. Additional File 1 shows adequate fit was achieved
for organizational climate and PA culture (2-factor solu-
tion), PA capacity (3-factor solution) and implementa-
tion support and level of institutionalization (2-factor
solution).

At the provider level, a total of 8 constructs were
assessed: knowledge of the AP Standards, awareness of
the Appetite to Play intervention, whether the provider
had completed the Appetite to Play training, whether the
provider had previously completed any PA or physical
literacy training (other than Appetite to Play), whether
the staff at the facility felt motivated to implement the
AP Standards, and whether the provider felt they had
the skills to facilitate playful physical activities that build
FMS. All these constructs were assessed using a “yes/no”
response option. Participants were also asked about their
use of the Appetite to Play resources (2 items, “Are you
using the Appetite to Play Community Board or social
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media page?’, “Are you currently using the Appetite to
Play resources such as the planning tools, physical activ-
ity games, tips or ideas?”), with a 1-4 Likert response
scale ranging from “never’, “at least once a month’
“at least once a week’, and “multiple times per week”.
Finally, the provider’s self-efficacy toward PA (4 items,
e.g. “I am capable of planning daily fundamental move-
ment skills according to the Active Play standards”) were
assessed using a 1-5 Likert response scale ranging from
“strongly disagree” to “strongly agree”. Responses were
coded so that a higher score indicated higher frequency
of use of the Appetite to Play resources or higher levels
of self-efficacy toward PA, respectively. Internal reliabili-
ties for these 2 scales were deemed acceptable (Cron-
bach’s a scores=0.76 and 0.72 for use of Appetite to Play
resources and self-efficacy toward PA, respectively). A
1-factor model for self-efficacy towards PA showed ade-
quate fit (see Additional file 1).

Four attributes of the AP Standards were assessed:
flexibility & triability of the AP Standards (3 items, e.g.
“There are many ways I can implement and meet the
Active Play standards”), their outcome expectations (3
items, e.g., “Implementation of the Active Play Standards
and activities can increase children’s interests in physical
activity”), their relative advantage (2 items, e.g. “I believe
that the Active Play standards plus Appetite to Play
resources provided are easier to use than other physical
activity or skill programs”) and finally, the acceptability of
the AP Standards (2 items, e.g. “I find the Appetite to Play
resources appealing”). For each question, the question-
naire provided a 1-5 Likert response scale ranging from
“strongly disagree” to “strongly agree”. Scores were coded
so that a higher score indicated higher endorsement
for each construct. Internal reliabilities for these scales
were also deemed acceptable or good, with Cronbach’s
a scores for all constructs ranging from 0.76 to 0.85. A
model with a 4-factor solution resulted in adequate fit
(see Additional File 1).

For constructs assessed with at least 2 or more items
(e.g., organizational climate, PA culture, level of imple-
mentation support, flexibility & triability of the AP
Standards, self-efficacy toward PA), an average score was
computed across items. If a center had more than one
respondent complete the survey, an average score for the
construct was computed for the center across respond-
ents. Descriptive statistics for each construct among
centers surveyed at time 2 are shown in Table 1.

Other area-level characteristics

Area-level sociodemographic information were collected
to be included as covariates all regression models. Popu-
lation size, percentage of the population with some post-
secondary education and median household income were
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obtained from the Statistics Canada 2016 Census and
linked to childcare site data using postal codes.

Statistical analyses

Simple descriptive statistics (means and standard devia-
tions (SD), proportions or frequencies (%)) were used
to describe center- and provider- level characteristics,
prevalence of centers with written policies and frequency
of practices. Simple logistic and linear regression models
were fitted to investigate associations between each of the
theoretically derived factors measured at follow-up (i.e.,
center- and provider-level characteristics, specific attrib-
utes of the AP Standards) (independent variables) and
changes in policies and frequency of reported practices
between baseline and follow-up (dependent variables).
All models were adjusted for area-level sociodemo-
graphic characteristics (population count, proportion of
the population with some post-secondary education and
total household income).

Characteristics that showed evidence of an association
in simple regression models were entered in a multivari-
able model to identify the most salient factors associated
policy and practice changes over time. A screening cri-
terion of p<0.05 was adopted to determine which vari-
ables would be included in the multivariable model. Since
this study aimed to examine which characteristics at the
organizational- and provider- level were associated with
changes in policies and practices, it was important to
evaluate multicollinearity within a model. Multicollin-
earity was assessed by examining the variance inflation
factor (VIF) (where any values > 2.5 was considered indic-
ative of multicollinearity) [27] and bivariate correlations
(where multicollinearity was investigated for correla-
tions > 0.50) [28]. The impact of multicollinearity between
predictors in multivariable models were assessed as fol-
lows. First, all variables that were significant (p<0.05)
were included. Second, we assessed whether the removal
of any collinear variable(s) changed the result (meaning
the significance of the variable changed and became sig-
nificant). If this was the case, the collinear variable was
removed from the final model (this is denoted by a foot-
note in the Tables).

Assumptions for the multivariable linear regression
models (linearity, heteroscedasticity, normality of resid-
uals) were assessed through bivariate scatterplots, the
Breusch-Pagen test, and Kernal density and standard-
ised normal probability plots, respectively. To handle
the missing data on policies and practices, multivari-
ate multiple imputation was used. Data augmentation, a
Bayesian iterative Markov Chain Monte Carlo procedure
[29], was used to approximate the distribution of the
missing data creating 30 imputed datasets. Mean odds
ratios (for logistic regression models) and regression
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Table 1 Descriptive statistics of the center-, provider- level characteristics and attributes of the Active Play Initiative hypothesized to
be influence changes in center-level physical activity (PA) and sedentary behaviour policies and practices (measured in the 2018-19

follow-up surveys) (n= 146 centers)

n? Range Mean (SD) / %
Center-level characteristics
Organizational climate (4 items) 139 31-7 6.3 (0.8)
PA culture (4 items) 146 2.5-5 44(0.5)
PA capacity (space and equipment) (4 items) 146 2-5 43 (0.6)
PA capacity (materials) (1 item) 146 1-5 40(0.8)
PA capacity (staff) (2 items) 1.8-5 4.0(0.8)
PA capacity (time) (2 items) 146 2-5 45(0.7)
Commitment from staff to the AP Standards (1 item) 146 1-5 40(1.1)
Implementation support (7 items) 146 1.6-5 34(0.7)
Level of institutionalization (3 items) 137 0-1 04 (04)
Provider-level characteristics
Aware of the AP Standards, % yes 140 98.0
Aware of the Appetite to Play initiative, % yes 136 - 81.6
Attended Appetite to Play training, % yes 145 255
Completed any physical literacy training (excluding Appetite to Play) 145 36.6
training, % yes
Staff motivation to implement AP Standards, % yes 144 - 93.1
Behavioural capability (1 item), % yes 144 - 944
Use of Appetite to Play resources (2 items) 145 0-3 0.6(0.7)
Self-efficacy around PA and physical literacy (4 items) 143 2.7-5 45(0.5)
Attributes of the AP Standards
Flexibility/trialability (3 items) 142 23-5 4.1(0.6)
Outcome expectations (3 items) 142 3-5 46 (04)
Relative advantage (2 items) 142 2-5 3.8(0.7)
Acceptability (2 items) 142 1-5 3.7(0.7)

PA Physical activity. SD Standard deviation.
2 Number of centers with non-missing data for each construct

coefficients (unstandardized betas) were computed from
the 30 imputed datasets. Statistical significance was set at
p<0.05. All analyses were run using Stata version 15 [30].

Results

A total of 246 and 228 providers from 146 centers
answered the surveys at baseline and follow-up, respec-
tively. The sociodemographic profile of respondents was
overall similar from baseline to follow-up, with slightly
more managers compared to staff responding to the sur-
veys (Table 2). As previously reported [22], there was a
substantial change in the proportion of centers with PA
conducive policies.

Table 3 displays the strength of associations between
9 center- and 8 provider-level characteristics as well
as 4 attributes of the Standards with odds of devel-
oping written policies from baseline to follow-up. In
simple regression models, all center-level factors (organ-
isational climate, PA culture, PA capacity, commit-
ment at the center-level, implementation support, and

institutionalization of policies), 1 provider-level factor
(self-efficacy) and 3 out of 4 attributes of the Standards
(perceived flexibility, outcome expectations and rela-
tive advantage) were each independently associated with
developing written PA/sedentary policies from baseline
to follow-up for at least one of the 4 types of policies
examined (P < 0.05 for all factors).

Results from multivariable regression analyses
for each type of policy is also shown in Table 3, after
removing some predictors due to multicollinearity (see
footnotes in Table 3). Greater staff capacity (OR=2.1,
95% 1.2, 3.7) and perceived flexibility of the Standards
at follow-up (OR: 3.3, 95% 1.5, 7.1) were associated with
a higher odds of policy changes related to FMS but only
after removing collinear factors (PA culture, PA capac-
ity related to space and equipment, materials, time,
implementation support and self-efficacy, outcome
expectation and relative advantage). In multivariable
analyses, higher staff commitment to the AP Stand-
ards at follow-up was associated with a higher odds of
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Table 2 Demographic and center-level characteristics before and after the enforcement of an AP Standards among early year group
childcare providers in British Columbia, Canada

Survey year
2016-17 2018-19

Respondents’ characteristics

Respondents, n (%) 246 (51.9) 228 (48.1)
Sex, n (%)

Female 237(96.3) 202 (91.8)

Male 5(2.0) 6(2.7)

Prefer not to disclose 4(1.6) 12 (54)
Age group, n (%)

<30 years 42 (16.6) 31(13.6)

30-39 years 63 (25.6) 77 (33.8)

40-49 years 69 (28.1) 51(22.7)

>50 years 73 (29.6) 69 (30.3)
Role, n (%)

Manager 141 (57.3) 131 (57.3)

Staff 105 (42.7) 97 (42.5)
Years working at center, n (%)

1-4 years 62 (25.2) 62 (27.2)

>5 years 184 (74.8) 166 (72.8)
Center-level characteristics (n =146 centers in both survey cycles)
Policies, n (%)
Policy on fundamental movement skills

No written policy 112 (87.5) 59 (434)

Written policy 16 (12.5) 77 (56.6)
Policy on screen time

No written policy 88 (69.4) 31(226)

Written policy 38(30.2) 106 (77.4)
Policy on total amount of AP

No written policy 79 (63.2) 39(28.7)

Written policy 46 (36.8) 97 (71.3)
Policy on outdoor AP

No written policy 68 (54.0) 29 (21.0)

Written policy 58 (46.0) 109 (79.0)
Reported daily practices® n [range] mean (SD) n [range] mean (SD)
Opportunities for fundamental movement skills 127 [1, 5] 4.7 (0.7) 131[1, 5] 4.7(0.7)
Less than 30 min of screen time 1251, 5] 3.0(1.9) 12911, 5] 3901.7)
Minimum 120 min of PA and AP 126 [1,5] 4.6 (0.8) 13111,5] 4.7 (0.6)
Min 60 min of outdoor AP 1211[1, 5] 4.7(0.7) 130[2, 5] 49(04)

AP Active Play. PA Physical activity. SD Standard deviation.

2 All practice items were measured using a 1-5 Likert scale ranging from “Rarely/Never” (1), “infrequently” (2), “some days (1-2/week)” (3), most days (3-4/week) (4), to

“Daily” (5). The higher the score, the more frequent the behaviour

a positive policy change related to limiting screen time
(OR=1.6, 95% CI: 1.1, 2.4). Both higher staff commit-
ment to the AP Standards (OR: 1.5, 95% 1.0, 2.3) and
higher institutionalization of PA policies at follow-up
(OR: 5.4, 95% CI: 1.5, 20) were associated with higher
odds of developing written policies related to the
amount of AP, but only after removing other collinear

predictors (PA capacity related to staff, implementa-
tion support, and flexibility/triability of the Standards).
Finally, higher self-efficacy toward PA at follow-up
(OR=2.9,95% 1.1, 7.8) was associated with higher odds
of a policy change related to outdoor AP, but only
after removing other collinear predictors (PA capacity
related to staff, time and outcome expectations).
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Table 3 Factors associated with odds of developing written policies related to FMS, screen time, total amount of AP and outdoor AP
in a cohort of childcare centers (n=146): simple and multivariable logistic regression models

Policy on FMS Policy limiting screen time Policy on total daily amount  Policy on amount of outdoor
of AP AP
Simple Multivariable Simple Multivariable Simple Multivariable Simple Multivariable
regression model regression model regression model regression model
models models models models
Odds Ratios (OR) (95% Confidence Intervals (Cl)), p-value
Center characteristics
Organiza- 14(1.0,24), 1.2(0.7,19), 1.7(1.0,2.7), 1.1(0.7,22), 1.8(1.1,3.0), 14(08,24), 2.5(1.5,4.2), 18(1.1,32),
tional climate  p=0.054 p=0.539 p=0.039 p=0431 p=0.013 p=0.287 p<0.001 p=0.070
PA culture 3.0(1.5,5.9), -a 2.1(1.0,45), 19(1.0,3.9), 2.1(09,4.2),
p=0.002 p=0.054 p=0.066 p=0.075
Capac- 1.7(1.5,48), -a 1.1(06,2.1), 1.6 (0.9,27), 24(1.3,45), 18(10,28),
ity (space p=0.001 p=0.663 p=0.127 p=0.005 p=0.486
and equip-
ment)
Capacity 1.8(1.2,3.0), -a 1.1(0.7,1.8), 1.7(1.1,2.6), 09(05,1.7), 1.6(1.0,26),
(materials) p=0.007 p=0.642 p=0.029 p=0.787 p=0.076
Capacity 24(1.8,5.8), 2.1(1.2,4.0, 1.9(1.0,3.4), 14(0.7,28), 2.1(1.2,37), b 2.4(1.3,4.6), -
(staff) p=<0.001 p=0.024 p=0.042 p=0278 p=0.008 p=0.006
Capacity 2.1(1.2,3.6), -a 1.5(0.8,2.8), 1.5(0.8,2.6), 2.6(1.4,5.0, -
(time) p=0.013 p=0.159 p=0.179 p=0.003
Staff com- 1.1(0.8,14), 1.7(1.2,2.5), 1.6(1.1,24), 1.5(1.0,2.0, 1.5(1.0,2.3), 1.5(1.1,2.1), 12(08,19),
mitmentto AP p=0.687 p=0.002 p=0.012 p=0.027 p=0.046 p=0.025 p=0399
Standards
Implemen-  3.7(2.0,6.9), -a 1.1(0.7,2.1), 24(1.3,43), -b 1.8(1.0,3.3),
tation support  p<0.001 p=0591 p=0.003 p=0.055
Level 1.8(0.7,4.6), 1.0(03,3.0), 4.7 (1.4,15.3), 5.4(1.5,20.0), 2.6(0.8,89),
of institution-  p=0.250 p=0.982 p=0.012 p=0.011 p=0.132
alization
Provider characteristics
Knowl- 2.8(0.2,32.9), 2.1(0.2,255), N/A N/A
edge of AP p=0450 p=0.565
Standards'
Knowledge 0.9(04,2.2), 1.7 (0.6,4.5), 2.0(0.8,5.0), 09(03,28),
of Appe- p=0.840 p=0316 p=0.138 p=0.925
tite to Play
initiative'
Staff motiva- 1.5 (04, 5.6), 2.7(0.7,10.1), 1.2(0.3,5.0), 1.0(0.2,4.8),
tiontoimple- p=0.518 p=0.153 p=797 p=0.960
ment AP
Standards
Behavioural  0.8(0.2,3.7), 1.3(0.2,6.8), 1.6(04,7.2), 1.2(0.2,6.6),
capability p=0.826 p=0.775 p=0538 p=0.809
Self-efficacy 4.0(1.9,8.4), -a 2.2(1.0,4.9), 2.7(1.3,5.7), 15(05,43), 48(2.0,11.4), 29(1.1,7.8),
toward PA p<0.001 p=0.055 p=0.011 p=0414 p<0.001 p=0.031
Attended 16(0.7,3.7), 2.8(0.9,87), 1.1(0.5,26), 20(06,5.8),
Appetite p=0.219 p=0.077 p=0.835 p=0.215
to Play
training'
Physical lit-  2.0(1.0,4.2), 1.3(0.6,3.0), 1.7(0.7,3.8), 1.3(05,33),
eracy traming‘ p=0.056 p=0.538 p=0.208 p=0.525
Use 1.6(1.0,2.7), 15(038,28), 1.7(1.0,3.2), 1.1(06,2.1),
of Appe- p=0.052 p=0.175 p=0.072 p=0.644
tite to Play
resources'
Attributes of the AP Standards
Flexibility/ 4.7 (2.3,9.6), 3.3(1.5,7.1), 12(06,25), 22(1.2,43), b 1.9(1.0,39),
trialability p<0.001 p=0.002 p=0.529 p=0.017 p=0.069
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Table 3 (continued)
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Policy on FMS Policy limiting screen time Policy on total daily amount  Policy on amount of outdoor
of AP AP
Simple Multivariable Simple Multivariable Simple Multivariable Simple Multivariable
regression model regression model regression model regression model
models models models models
Outcome 3.1(1.4,7.0), -a 1.8(0.7,4.3), 22(09,5.2), 3.2(1.2,84), -
expectations ~ p=0.006 p=0.232 p=0.069 p=0.016
Relative 24(1.4,41), -a 1.1(06,1.9), 1.8(1.1,3.2), 16(083.1), 1.5(0.8,28),
advantage p=0.001 p=0.805 p=0.030 p=0.173 p=0.169
Accept- 14(09,2.2), 1.0(0.6,1.7), 1.1(0.6,1.8), 1.0 (0.6,1.8),
ability p=0.171 p=0.890 p=0.810 p=0.953

AP Active Play. FMS Fundamental movement skills. PA Physical Activity. Covariates included area-level community variables (population size, median income, and

percent of individuals with some post-secondary education)
' Dichotomous characteristic (yes/no, with ‘no’as the reference group)

2 PA culture, capacity (time, materials, space and equipment), implementation support, self-efficacy around PA, outcome expectation and relative advantage were
removed from the final model due to multicollinearity among other factors predicting odds of having written policies on fundamental movement skills

b PA capacity (staff), implementation support and flexibility/triability were removed from the final model due to multicollinearity among other factors within the

model predicting odds of having written policies on total amount of active play

¢ Capacity (staff and time) and outcome expectations were removed from the final model due to multicollinearity among other factors within the model predicting

odds of having written policies on outdoor active play

Table 4 displays the strength of associations between
center- and provider-level characteristics as well as
attributes of the Standards and practice changes in sim-
ple and multivariable regression models. Compared to
policy changes, fewer factors were found to be predictive
of practice changes. In simple regression models, 5 out
of the 10 center-level factors (organizational climate, PA
capacity (materials, time), staff commitment and imple-
mentation support) and 2 provider-level factors (self-
efficacy and previous Appetite to Play training) were each
independently associated with positive changes with at
least one of the 4 PA and sedentary behaviour practices
examined (P<0.05 for all outcomes). However, greater
capacity for space and equipment at follow-up was asso-
ciated with a decrease (or a negative change) in practices
related to the amount of AP and outdoor AP (P<0.05 for
both outcomes). In multivariable analyses, Appetite to
Play training at follow-up was associated with an increase
in practices related to FMS (p=0.5, 95% CI: 0.1, 0.9) but
only after removing collinear predictors (PA capacity
related to time and implementation support).

Discussion

This study examined a wide range of theoretically defined
factors hypothesized to influence the implementation of
new AP Standards within childcare centers in BC, Can-
ada. We found that factors within the inner (childcare)
setting and characteristics of the individuals involved
(childcare providers) were the most salient predictors of
policy and practices changes while attributes of the inter-
vention itself were not significant in multivariable mod-
els. While fewer factors were associated with practices

changes, reporting previous Appetite to Play training
emerged as a salient predictor of practice changes related
to FMS.

Studies examining naturally occurring provincial policy
change related to physical activity in childcare are rare,
but our findings can be compared with those of a similar
study in the neighboring province of Alberta, where the
government introduced a PA accreditation standard in
2013 (which was phased in until 2019) [15]. In contrast to
the policy intervention in Alberta, the new AP Standards
had a specific benchmark for physical activity (i.e., 60 min
per day) and extensive training was provided through the
Appetite to Play initiative to help improve implementing
of the new Standards, along with enforcement from BC
licensing officers. These findings point to the importance
of the quality of the training and resources to support
directors and educators along with policy enforcement
when implementing similar policy changes targeting the
childcare PA environment.

In simple regression models, we found that all nine
center-level characteristics were individually associated
with greater odds of having a written PA/sedentary pol-
icy related to either FMS, screen time, total amount of
AP or outdoor AP. Some factors within the inner setting
predicted greater odds of several types of policies. For
example, a more positive (i.e., more collegial, supportive,
accepting of change and friendly) organizational climate
predicted the odds of having written policies related to
screen time, amount of AP and outdoor AP while greater
PA capacity among staff was associated with greater odds
of having all four types of policies. Greater implementa-
tion support was associated with greater odds of having
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center-level policies related to FMS and daily AP. These
findings highlight the importance of targeting character-
istics within the inner setting (PA capacity related to staff,
infrastructure, schedules, organizational support, and cli-
mate) to facilitate the implementation of the AP Stand-
ards within childcare centres in BC.

In multivariable models predicting odds of creating a
written policy at follow-up, many constructs were dropped
due to collinearity between predictors, which highlights
the complexity of studying these determinants. Many
factors were significantly associated with policy/practice
changes in the simple regression models, but these became
non-significant in the adjusted models. For example, some
provider-level characteristics such as self-efficacy were
collinear with characteristics of the childcare setting such
as PA culture. However, one might note that being non-
significant did not mean they were unimportant. They
might function as preceding factors/catalysts in promoting
change through another factor [31], speaking to the impor-
tance of future studies to identify underlying mechanisms.

These results highlight the significance of factors within
the social environment to improve policy implementa-
tion. In our more parsimonious model predicting policy
changes, only factors related to the social environment
were retained: organizational climate, the overall level of
staff commitment, and PA staff capacity. These quantita-
tive findings align with qualitative results from a conducted
among BC childcare providers who emphasized the impor-
tance of staff training, role modelling and peer support as
facilitators for implementing the AP Standards [32].

When examining predictors of practice changes, some
factors within the inner setting (5 out of 9 factors) as
well as characteristics of the providers (4 out of 8 char-
acteristics) were associated with changes in PA/sedentary
practices. For example, organizational climate, PA capac-
ity related to materials, greater implementation support,
higher self-efficacy related to PA as well as previous
Appetite to Play training were each associated with posi-
tive practice changes related to FMS programming. The
Appetite to Play workshop and materials focus on play-
ful activities aimed at developing FMS and specifically
targets providing activities in small spaces or with little
to no equipment. Our findings align with a quantitative
evaluation of the Appetite to Play initiative in which care
providers reported increased knowledge and confidence
related to physical literacy and PA [18]. Collectively,
these results demonstrate the importance of supporting
care providers with activities and ideas to support FMS
development in a variety of indoor and outdoor spaces.

There were some unexpected findings. We found that
greater capacity for space and equipment was associated
with a decrease in practices related to the amount AP and
outdoor AP. While these findings were surprising, this
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could be related to the fact that those centers that lacked
adequate space and equipment were those centers who
benefited the most from the Appetite to Play initiative,
which had a specific focus on helping providers in incor-
porating more active play opportunities despite limits on
space and equipment [18].

This study had several strengths including a longitudinal
design which took advantage of a natural policy experi-
ment in BC. Nonetheless, several limitations deserve
consideration. First, all policies and practices were self-
reported and could therefore be subject to social desir-
ability bias. The items used to assess written policies and
practices of services and the self report nature of assess-
ment could have introduced bias. Observational data and
a thorough document review of written policies would
have provided additional estimates of implementation
but would have made it difficult to obtain a province-wide
cohort of centers across BC. However, we included both
manager and staff responses which may present a more
reliable depiction of policy and practices. Second, many
factors were removed from the regression models due to
multicollinearity issues. This may reflect measurement
issues that need further consideration before assessing
their potential influence in future implementation stud-
ies [31]. Finally, this study was limited to group childcare
centers and the relatively small sample of centers makes it
difficult to generalize to all childcare providers in BC.

Conclusions
Limited Canadian studies have examined obesity preven-
tion policy implementation within the childcare context,
but available evidence suggests that fewer than half of
Canadian childcare centers have written PA policies with
considerable variations across provinces [12, 13]. Limited
research also suggests that while many centers have poli-
cies in place, many lack resources and processes to sup-
port and enable policy implementation [33]. Therefore,
interventions are needed to develop and effectively imple-
ment obesity prevention efforts within childcare settings.
Consistent with the socioecological model and Dam-
schroder’s CFIR implementation science framework [19],
we found that factors at the provider and organisational lev-
els were associated with changes in PA policy and practices
in a cohort of childcare centers in BC. Together with other
studies [34, 35], our findings highlight the need to target fac-
tors at the organizational- (PA capacity related to staffing,
commitment from staff to the AP Standards and level of
institutionalization of policies) and provider- (self-efficacy
toward PA) levels to improve childcare PA environments in
BC. Future intervention research undertaken in real-world
contexts is needed to test and optimize strategies to improve
implementation of evidence-base PA interventions.
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Abbreviations

AP Active Play

BC British Columbia

CFIR Consolidated Framework for Implementation Research
EPAO-SR  Environment and Policy Evaluation and Observation Self-Report
PA Physical activity

FMS Fundamental movement skills

OR Odds ratio

SD Standard deviation
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