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Abstract

Background: There is considerable scope to improve the delivery of practices that increase the physical activity of
children in centre based childcare services. Few studies have reported the effectiveness of interventions to address
this, particularly at a population level. The primary aim of this study was to describe the impact of an intervention
to increase the adoption of multiple policies and practices to promote physical activity in centre based childcare
services.

Methods: A quasi experimental study was conducted in centre based childcare services (n =228) in New South
Wales (NSW), Australia and involved a three month intervention to increase the adoption of eight practices within
childcare services that have been suggested to promote child physical activity. Intervention strategies to support
the adoption of practices included staff training, resources, incentives, follow-up support and performance
monitoring and feedback. Randomly selected childcare services in the remainder of NSW acted as a comparison
group (n = 164) and did not receive the intervention but may have been exposed to a concurrent NSW
government healthy eating and physical activity initiative. Self reported information on physical activity policies,
fundamental movement skills sessions, structured physical activity opportunities, staff involvement in active play
and provision of verbal prompts to encourage physical activity, small screen recreation opportunities, sedentary
time, and staff trained in physical activity were collected by telephone survey with childcare service managers at
baseline and 18 months later.

Results: Compared with the comparison area, the study found significantly greater increases in the prevalence of
intervention services with a written physical activity policy, with policy referring to placing limits on small screen
recreation, and with staff trained in physical activity. In addition, non-significant trends towards a greater increase in
the proportion of intervention services conducting daily fundamental movement skill sessions, and such services
having a physical activity policy supporting physical activity training for staff were also evident.

Conclusion: The intervention was effective in improving a number of centre based childcare service policies and
practices associated with promoting child physical activity. Adoption of a broader range of practices may require
more intensive and prolonged intervention support.
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Background

Adequate physical activity among young children pro-
motes bone health, is protective against obesity and is
beneficial for child social, psychological and fundamental
motor skill development [1-4]. Despite these benefits,
international research suggests that many children aged
less than five years do not meet current recommenda-
tions for participation in physical activity, exhibit high
levels of sedentary behavior, and participate in excessive
television viewing [5-8].

Centre based childcare services, such as preschools
and long day care services [9] represent a promising set-
ting for the delivery of interventions to increase the
physical activity levels of children [10,11] as they provide
access to a large number of preschool age children
(three to five years old), often for prolonged periods
[9,12]. In Australia, for example, centre based childcare
is provided by both long day care and preschool services
with 95% of children attending either a full-day pre-
school or long day care services in the year before com-
mencing formal schooling [9,13]. Furthermore, such
childcare services have existing organizational infrastruc-
ture and equipment that can be used to promote phys-
ical activity [11,14] and are supported by accreditation
and licensing guidelines that require services to promote
the health and physical development of children [15,16].

Findings from descriptive research conducted in centre
based childcare services have identified a range of charac-
teristics associated with increased child physical activity.
Specifically, children attending services with higher quality
facilities and equipment [17-19], lower playground density
(less children per square meter) [20], with more vegeta-
tion, unbroken open areas [18] and with staff trained in
physical activity [17,19,21,22] have been found to be more
active. Similarly, children are more likely to be active if
they attend centre based childcare services with a physical
activity policy [19,22]; that deliver structured physical ac-
tivities [10,17,19,23]; that support fundamental movement
skill development [2,24]; where small screen recreation
opportunities are limited [14,25]; where staff are involved
in, and verbally prompt children’s active play [26,27]; and
where there is adequate availability of portable play equip-
ment [19]. While experimental research is limited, find-
ings from centre based physical activity interventions
suggests that multi-component interventions which seek
to address a number of these practices are effective in in-
creasing child physical activity whilst in care [23]. As such,
the implementation of physical activity promoting policies
and practices are recommended by best practice guide-
lines for the sector [28].

Despite the potential to increase child physical activity,
previous studies indicate that centre based childcare ser-
vices do not comply with the recommended physical ac-
tivity promoting practices [29-31]. A recent Australian
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study, for example, found that only half of preschool and
long day care services had a physical activity policy (41-
48%); 28-30% of services allowed children to view non
active small screen recreation daily; and 49-51% did not
have any staff who had recently participated in physical
activity training [29]. Similarly, in the U.S, it has been
reported that just 25% of staff in centre based childcare
services had completed training in physical activity, 86%
of services provided less than two hours of active play
time each day and 61% of childcare service staff did not
participate in active play with children [30].

A recent review of obesity interventions in centre based
childcare [32] has identified just three trials of interven-
tions primarily targeting the adoption of obesity preven-
tion policies and practices [33-35]. Of these trials, two
evaluated interventions targeting the adoption of nutrition
practices only [34,35]. The remaining study, a randomized
controlled trial of 84 services, assessed the effectiveness of
an intervention to promote the adoption of both physical
activity and nutrition policies and practices [33].

The intervention in this study was the U.S Nutrition
and Physical Activity Self-Assessment for Child Care
program, and consisted of a service environmental self-
assessment tool, education workshops and the provision
of technical support for staff. The program failed to sig-
nificantly improve self-reported adoption of physical ac-
tivity policies and practices [33,36]. A further relevant
peer reviewed trial identified by the authors randomly
allocated 15 preschools to receive an intervention com-
prising of a staff professional development workshop,
service resources and access to a health promotion offi-
cer to support healthy eating and physical activity prac-
tice adoption [37]. Following the intervention, the
service manager self- reported frequency of fundamental
movement skill sessions significantly increased relative
to control services, yet there were no between group dif-
ferences on five other measures of the physical activity
environment [37].

Given the limited number of published population-
based interventions in this setting [38], we conducted a
study to describe the impact of an intervention to increase
the adoption of multiple physical activity promoting pol-
icies and practices in childcare services. What distin-
guished this study from previous research is the scale of
the intervention and its assessment of setting wide adop-
tion of these practices. We also sought to determine the
impact of the intervention on childcare service manager’s
knowledge of physical activity recommendations and the
acceptability of the intervention strategies to managers.

Methods

Study design and setting

A quasi experimental study was conducted in centre
based childcare centers in the state of New South Wales
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(NSW), Australia. All centre based childcare services in
one region (Hunter New England) were offered the
intervention. Randomly selected childcare services in the
remainder of the state acted as a comparison and were
exposed to a separate government physical activity inter-
vention. The intervention region involved a large non-
metropolitan area (more than 130 000 km?) encompass-
ing urban and rural communities (based on the Austra-
lian Standard Geographic Classification system) [39]
with a population of 60,970 children aged 0-5 years
(12% of NSW 0-5 year old population and 23% of the
state’s Indigenous children aged 0—4) [40].

The comparison region of NSW has an area of 801
305 km2 and includes major cities, inner regional cen-
ters, outer regional centers, remote and very remote
areas. NSW has a population of 506 095 children aged
0-5 years (33% of the Australian children’s population
and 31% of the country’s Indigenous children) [41].The
study was approved by the Hunter New England Human
Research Ethics Committee (HNEHREC 06/07/26/4.04).

Sample and recruitment

The sampling frame consisted of all centre based child-
care services in the state as recorded by the licensing
agency for such services. In this study centre based
childcare services were defined as long day care services
and preschools. In Australia, long day care services pro-
vide centre based care for eight or more hours per day
for five days per week and usually enroll children aged
from six weeks old up to six years. Preschools provide
centre based care for six to eight hours per day and en-
roll children aged between three to six years. Both long
day care services and preschools provide educational ac-
tivities for children aged 3-5 years to assist in their
preparation for school. Across Australia the role and
function of preschools and long day care services are
similar [9] and licensing and accreditation requirements
regarding physical activity policies and practices identical
[42]. Furthermore research suggests that the current
prevalence of implementation of physical activity pro-
moting policies and practices for both services are alike
[29]. Those services catering solely for children with spe-
cial needs such as intellectual or physical disabilities
were excluded from the study (n = 28).

All eligible centre based childcare services (n = 338)
located within the intervention region were invited to
participate in the intervention. A ten percent simple ran-
dom sample of eligible centre based childcare services in
the remainder of the state were invited to participate in
the study to serve as a comparison group (n = 268).
Managers of all eligible services were sent a letter invit-
ing them to participate in the study. Approximately two
weeks after receipt of the letter, a trained research
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assistant telephoned each service to assess their interest
in participation and confirm their eligibility.

Intervention

The intervention was designed by the authors (MF, LW,
DE, NP and MF)in conjunction with a regional commu-
nity advisory group with representation from local ser-
vice managers, health promotion practitioners, early
childhood researchers and physical activity experts. The
timing of intervention delivery was also determined by
the research team and was conducted as a component of
a large scale regional child obesity prevention initiative
(http://www.goodforkids.nsw.gov.au) offered to all centre
based childcare services within a defined geographic
government health district. The same intervention was
delivered over a three month period to services across
the intervention region in two waves. Approximately
40% of services received the intervention between Sep-
tember and December 2009 (wave one). The remaining
services received the intervention between April and July
2010 (wave two). The timeline for delivery of the inter-
vention can be seen in Figure 1.

Eight practices that have been reported to promote
child physical activity [43] and that were consistent with
the Australian National Physical Activity Best practice
guidelines for Early Childhood Services [28] were tar-
geted by the intervention for adoption by the services
for children 3-5 years. Multiple implementation strat-
egies, selected based on theory and evidence of efficacy,
were offered to childcare services to facilitate their adop-
tion of the physical activity promoting policies and prac-
tices described above. Specifically, the five strategies
employed were:

1. Offer of staff training [22,44]: Services were invited
to send two staff to a six hour physical activity
training workshop. The choice of staff to attend was
at the discretion of each service and could include
the service manager or teachers or a combination of
the two. Staff training was conducted by a respected
early childhood training organization, and a local
service manager and academic with considerable
expertise in child physical activity. The training
provided basic information, skill development and
guidance regarding service physical activity policies
and practices and how they could be modified to
better support child activity in care. All services
were provided access to an online web- based
training module covering similar content to that
provided in the workshop. Service managers were
encouraged to ensure all service staff who had not
attended the workshop completed the online
module. The online module required approximately
40 minutes of staff time.
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Intervention Area
338 children’s services invited to
participate
7 refused to participate in evaluation
43 refused to participate in program
7 could not be contacted

6 services were ineligible

A4
275 services completed baseline
data collection
March — June 2009

Baseline

Comparison Area
268 children’s services invited to
participate
21 refused
16 could not be contacted
22 services were ineligible

A

209 services completed baseline
data collection

)

Intervention
Wave 1 (n=76): Sept.2009 — Dec.

2009
Wave 2 (n=262): April 2010 - July
2010

}

228 services completed follow-up
data collection
October —November 2010

228 services included in the final
analysis
(105 Preschool and 123 Long Day
Care centres)

Figure 1 Participant recruitment and retention by group.

Analysis

A4

Comparison
(Munch and Move®©)
Optional program of which 61
services completing follow-up
participated

A 4

164 services completed follow-up
data collection
October-November 2010

164 services included in the final
analysis
(57 Preschool and 107 Long Day
Care centres)

2

w

. Offer of information, program resources and

instructional materials [45,46]: Program resources and
instructional materials were delivered in the form of a
resource package. This included, a guide manual with
background and instructional information covering
topics related to key physical activity promoting
practices, three age appropriate structured activities
handbooks, two DVDs demonstrating fundamental
movement skills, laminated game cards and staff
lanyards with pictorial and descriptive explanations of
fundamental movement skills, a planning poster which
identified timeframes for services to implement
practice changes and, a fundamental movement skills
template to assist with programming fundamental
movement skills sessions. All printed resources are
available to download from the Good for Kids. Good
for Life. program website http://www.goodforkids.nsw.
gov.au.

. Offer of follow-up support [47,48]: Service managers

were offered two 15 minute telephone support calls to
reinforce key program messages, identify barriers to
practice change and provide additional advice and
support. Calls were delivered after staff had attended
training or the service received an intervention
resource kit via post. Services also received two

support emails or faxes and six newsletters to reinforce

key messages, case study successful services and
provide further information to services based on
barriers identified through telephone contacts. Twenty
percent of services elected to provide a fax number,
rather than email as their contact. All services were
provided with a free contact number direct to a
member of the project team for any further queries or
support.

. Provision of performance monitoring and feedback

regarding practice adoption [47,49]: Information
collected during the telephone support contacts with
the service was used to monitor adoption of
intervention components and provide performance
feedback regarding individual service implementation
during telephone contacts.

. Offer of incentives [50,51]. Services adopting a

physical activity policy went in a draw to win
vouchers for educational toys and resources and
services with staff completing on-line training also
went in a draw to win vouchers for educational toys
and resources. Staff completing online training went
in a draw to win holiday accommodation.

Comparison group
Centre based childcare services in the comparison area
had the opportunity to participate in an alternative,
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government delivered intervention (Munch and Move ©
www.healthykids.nsw.gov.au/campaigns.../about-munch-
move.aspx) that aimed to promote physical activity and
healthy eating in childcare services. The intervention
was offered to all comparison area centre based child-
care services in two waves, with preschools being offered
the program from June 2008 and long day care services
from August 2010 [52,53]. The strategies employed to
support adoption of physical activity nutrition practice
changes involved service staff being invited to attend a
full day workshop provided by a non-government
organization, provision of a printed resource folder and
provision of a small financial grant to support staff at-
tendance at training or the purchase of equipment. The
opportunity existed for additional support strategies to
be provided by local health promotion services at their
discretion.

Data collection procedures

A 30 minute computer-assisted telephone interview
(CATI) was developed by the research team to determine
the study outcomes and assess intervention acceptability.
The instrument was developed with advice from an advis-
ory group consisting of centre based childcare service
managers, NSW Department of Community Services,
NSW Ministry of Health, health promotion practitioners,
pediatric researchers and physical activity experts.

Service managers in intervention and comparison area
centre based childcare services participated in the CATIL.
Baseline assessments were conducted from March to
June 2009 and follow-up assessments occurred from
September to October 2010. Follow-up was conducted
approximatelyl2 months after the initiation of the inter-
vention with wave one services and approximately six
months after the initiation of the intervention for wave
two services. In Australia service managers are respon-
sible for policy development, ensuring compliance with
licensing and accreditation requirements. Furthermore
most service managers also have teaching roles, and as
such would have knowledge of practices.

Measures

Service characteristics

Service size (average number of children enrolled), oper-
ational characteristics (average opening hours per day,
number of days per week open), number of university
trained teachers, number of primary contact staff (teach-
ing staff or educators, not including cooks, administra-
tion staff) and, number of Aboriginal and Torres Strait
Islander child enrollments for services in the interven-
tion and comparison areas were reported by the service
managers. Service postcode was used to describe the
socioeconomic and geographic remoteness of the service
location [54,55]. A remoteness index was used to
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describe the geographic locality of services. The index
classifies post codes based on physical access to a range
of goods and services and opportunities for social inter-
action. Major cities are classified as highly accessible,
inner regional areas have some restrictions to accessibil-
ity; outer regional areas have significantly restricted
accessibility and remote areas have very restricted acces-
sibility [56].

Physical activity practices

Survey items assessing physical activity practices can be
seen in Table 1. The items were developed following a
review of existing validated U.S tools [57,58] and were
designed to match the specific practices targeted by the
intervention. All survey items were reviewed for suitabil-
ity and pre-tested by centre based childcare service man-
agers. The survey items have been previously used to
report on service physical activity policies and practices
in Australia [29].

Service manager knowledge of physical activity
recommendations

Service managers were asked to report the recom-
mended minutes/hours for: minimum time for participa-
tion in physical activity per day for children aged two to
five years; the maximum time for participation in small
screen recreation for children aged two to five years;
and, the maximum time for children aged two to five
being sedentary per day (based on the Australian Na-
tional Physical Activity Recommendations for Children
aged 0-5 years) [59].

Acceptability of the intervention strategies and resources
The managers in the intervention area were asked to re-
spond to a series of statements assessing the acceptabil-
ity of the program on a five-point Likert scale (strongly
agree, agree, disagree, strongly disagree and neutral).
These statements included whether staff perceived that
children at their service benefited from their involve-
ment in the physical activity intervention; whether they
would recommend the intervention to other services,
and whether the training workshop was beneficial for
staff to attend.

Acceptability of the support calls was assessed by ask-
ing managers to respond on a four-point Likert scale
(very useful, somewhat useful, not at all useful) to the
statement: ‘Overall, how useful did you find the support
calls were in helping your service to implement best
practice physical activity strategies at your service?. The
acceptability of each of the intervention resources (game
cards, lanyards, activity handbooks, DVDs, guide manual
and policy template) was similarly assessed (very useful,
somewhat useful, not at all useful).
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Table 1 Physical activity policy and practice survey items and measures

Telephone survey item

Response option

Formation of measure Measure descriptor

and supporting references

Does your service have a written
policy on physical activity?

Does your policy specifically refer to
development of fundamental
movement skills?

Does your policy specifically refer to
limits on small screen recreation & TV?

Does your policy specifically
refer to staff training in physical activity?

Does your service carry out planned, adult
guided sessions to facilitate preschool age
children’s exploration and development of
fundamental movement skills?

This would include structured teacher

led activity during which children explore
and practice one or more Fundamental
Movement Skills

How often do the
fundamental movement skills
sessions occur?

How often do fundamental
movement skills sessions

include each of the following
components?

Warm up & cool down activities?

Skill specific feedback e.g. error
detection and correction?

Extension and challenge experiences?
Staff modeling and demonstration?

How much of your daily operating
time is spent in a form of

specific adult guided activity

such as group music, dancing or
planned fundamental movement
skills sessions with preschool age
children?

On a usual day do primary contact staff

join in and participate with preschool age
children during child initiated free active play?
This is when staff join in with active play that
the children initiated and are leading and
would include activities such as a staff
member pushing a child on a swing while
talking to another staff member. Please note
general supervision while standing still is not
considered role modelling.

How many primary contact staff
implement this practice?

On a usual day do primary contact
staff provide verbal prompts to
encourage or extend preschool
age children’s activity during

child initiated free active play

by saying things like 'run hard',

Yes; No; Don't know

Yes; No; Don't know

Yes; No; Don't know
Yes; No; Don't know

Yes;No

Once per day; 4 times per; 3
times per week ; 2 times per
week; Once per week ; Less
than once per week ; Don't
know

Always; Very often;
Sometimes; Rarely; Never

Hours and minutes
recorded

Yes; No; Don't know

All staff: Most staff ; Some
staff

Yes; No; Don't know

% of services that
responded yes

1. Services with a physical activity policy
[19,22]

9% of services that
responded yes

a) Physical activity policy
referring to child fundamental movement
skills development

% of services that
responded yes

b) Physical activity policy referring to
limits on small screen recreation and TV

% of services that
responded yes

) Physical activity policy referring to
physical activity training for staff

% of services that: 2. Services conducting daily fundamental
movement sessions with recommended

e responded yes to carrying components [2843]

out sessions;
and

e responded that sessions
were conducted once per day

and

e responded that sessions
always included; warm up,
cool down, skill specific
feedback, extension and
challenge experiences,
modeling and demonstration.

Mean hours 3. Time spent on structured physical

activities [10,17,19,23]

4. Services where all staff
usually participate in free active
play (role modeling) [26,27]

% of services that:

e responded yes to primary
contact staff joining in and
participating with children
during child initiated free
active play;

and

e responded that all staff
implement this practice

% of services that: 5. Services where all staff usually
provide verbal prompts for

e responded yes to primary physical activity [26.27]

contact staff providing
verbal prompts to
encourage or extend
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Table 1 Physical activity policy and practice survey items and measures (Continued)

Page 7 of 13

'good throw!, or 'can you do
it again"?

How many primary contact
staff implement this practice?

On average, how often are
preschool age children
allowed to watch small
screen (e.g. television,
videos or DVDs or have
time to play computer
games) where they are
sitting still?

This question is about occasions
during the day where the
MAJORITY of children are sitting
still for more than 30 minutes at a

All staff, Most staff ; Some
staff

Once per day; 4 times per
week ; 3 times per week ;
2 times per week; Once
per week; Less than once
per week; Never

Never; Once per day; 2 times

per day; 3 times per day; 4
times per day; 5 times per
day; Don't know

children’s activity during
child initiated

and

e responded that all staff
implement this practice

% of services that answer
yes to less than once per
week

% of services that
responded never

6. Services where children are
allowed to watch Small screen
recreation less than once per

week [14,25]

7. Services where children participate
in seated activities for no longer
than 30 minutes at a time [14]

time, for example times where staff
put toys on a table and children are
only allowed to sit at the table and
play, or group activities where
children are seated on the floor.

On average, excluding meal and
nap times, how many occasions
during the day would this occur?

Next | would like to ask you some
questions about any professional
development relating to physical
activity attended by your staff.
development relating to physical
activity attended by your staff. In
the last 12 months have any staff
at your service participated in
professional development or specific
training relating to physical activity
provided by an agency external to
your service?

Yes; No; Don't know

8. Services with staff trained in
physical Activity [19,21]

% of services that
responded yes

Analyses

All analyses were conducted with the statistical package
SAS Version 9.2. Centre based childcare services provid-
ing both baseline and follow-up data were included in
the analysis of trial outcomes. The median score of the
service postcode for the state based on the Socio-
Economic Indexes for Areas [60] was used to classify
services as being from either high (at or above median)
or low (below median) socioeconomic areas. The service
postcode was also used to classify the services as either
being in a major city, inner regional, outer regional or
remote area using the Accessibility/Remoteness Index of
Australia [54].

Based on their responses to the survey items, centre
based childcare services were classified as implementing
fundamental movement skills sessions to a recom-
mended standard if they reported that such programs
were implemented daily and always included all of the
following components: warm up, cool down, skill spe-
cific feedback, extension and challenge experiences,
and, modeling and demonstration (based on the NSW

Ministry of Health Munch and Move®© Resource Manual
[61]. The formation of other trial outcomes, based on
participant responses to survey items is described in
Table 1.

Bivariate analyses (Chi Square tests) for categorical
variables and paired t-tests for continuous variables were
undertaken to determine within group changes in the
prevalence of childcare service practices between base-
line and follow-up in the intervention and comparison
areas.

Multivariate logistic and linear regression models were
developed, within a generalized estimating equation
framework, to determine between group differences in
the change in prevalence of each of the outcome mea-
sures from baseline to follow-up. The logistic regression
models included terms for time, group (intervention or
comparison area) and the interaction of time and region.
A p-value of 0.05 for the interaction term was used to
determine if there was a statistically significant differ-
ence in change in prevalence between the intervention
and comparison areas. The characteristics of services
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were not adjusted for in the logistic regression models as
the primary trial objective was to assess change within
services and the baseline score of the services effectively
controlled for potential differences in baseline character-
istics between the two areas.

The sample size for the study was calculated to enable
the detection of an absolute difference in the prevalence
of policies or practices of 15% between groups with 80%
power and an alpha of 0.05. The sample size calculation
was based on a conservative assumption of a 50% policy
or practice prevalence in the comparison group at fol-
low-up. While the trial sought to assess the policies and
practices of all 338 services in the intervention region, a
75% participation and a 25% study attrition rate was esti-
mated based on previous research experience of the
authors in this setting, leaving 190 intervention services
providing data at follow-up. Based on such study partici-
pation and attrition rates, a sample of 268 services from
the control group were invited to participate, which was
expected to yield the 150 services at follow-up required
to detect an effect size of 15% difference in service phys-
ical activity policies and practices.

Results

Sample

Figure 1 describes study participation and attrition rates.
In the intervention region, 275 services completed base-
line data collection representing an 81% response rate
from eligible services. Of these 228 services (83%) pro-
vided follow-up data. In the comparison area, 209 ser-
vices of all those eligible completed baseline data
collection, and of these, 164 (78%) provided follow-up
data. Descriptive characteristics of the intervention and
comparison services that completed evaluation tele-
phone interviews at both time points and were included
in the final analysis are shown in Table 2.
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Services in the intervention area were significantly less
likely to be in high socioeconomic areas or located in
major cities, had a significantly higher prevalence of ser-
vices with children of Aboriginal background compared
with services in the comparison area (all p = <0.01) and
were open for fewer hours per day (p = 0.03). There was
a difference, approaching significance, in the mean num-
ber of child enrollments (p = 0.06) between services pro-
viding baseline data only and those providing both
baseline and follow-up data. There were no other differ-
ences in the service characteristics of services providing
follow-up data and those that did not (p = 0.58-0.95).

Physical activity promoting practices and service manager
knowledge

Table 3 shows the prevalence of practices that promote
physical activity in both the intervention and compari-
son areas. The bivariate within group analyses identified
significant pre- post increases for four of the eight out-
comes of interest in the intervention area. There were
no significant pre-post differences for any outcome in
the comparison area.

Based on the multivariate analyses, adjusting for time
and region, relative to the comparison area, intervention
area services had significantly greater increases in the
proportion with a written physical activity policy (p < 0.01);
with policy content referring to placing limits on small
screen recreation (p < 0.01); and with staff trained in phys-
ical activity (p < 0.01) (Table 3). In addition, the change in
proportions between groups trended towards being signifi-
cantly greater in the intervention compared with the com-
parison area for two further outcomes: the proportion of
services providing fundamental movement skills sessions
with the recommended components daily (p = 0.08) and
having a policy that refers to physical activity training for

Table 2 Baseline characteristics of services included in physical activity outcome analyses by area

Variable Intervention Area Comparison Area p*
Services in high socioeconomic area (%, 95% Cl) 41(37, 46) 68 (62, 73) <0.01
Service geographic locality (%, 95% Cl)

Major city 37 (3241) 67 (62,63) <001
Inner regional 31 (27,25) 21 (17,26) <0.01
Outer regional 29 (25,33) 8 (511) <0.01
Remote 3(1,4) 2(0,3) <0.01
Services with children of Aboriginal background (%, 95% Cl) 71 (66,75) 43 (37,48) <0.01
Number of children enrolled (mean, 95% Cl) 836 (78.2, 89.0) 799 (726, 87.2) 042
Hours open (mean , 95% Cl) 8.7 (8.5, 9.0) 9.2 (8.9, 95) 0.03
Days open (mean , 95% Cl) 48 (4.7, 4.9) 49 (4.8, 5.0) 012
Tertiary educated staff (mean, 95% Cl) 13(1.1,1.4) 1.0 (1.1, 1.5) 0.83
Contact staff per day (mean, 95% Cl) 6.0 (5.7, 6.3) 6.0 (5.6, 6.4) 0.94

*Categorical variables are compared using chi squared tests and continuous variables are compared using t tests.
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staff (p = 0.07). There were no other significant between
group differences.

For the intervention area bivariate within group ana-
lyses identified a significant pre- post increase in service
manager knowledge of the maximum recommended
time children should be sedentary (5.4 -11%, p = 0.02)
and service manager knowledge of recommendations for
participation in physical activity trended towards a sig-
nificant increase (14 -21%, p = 0.06). For the comparison
region, service manager knowledge of physical activity
recommendations significantly decreased pre-post for
service manager knowledge of maximum recommended
time children should watch television (46-32%, p = 0.01)
and maximum recommended time children should be
sedentary (11-2.5 percent, p < 0.01). Multivariate ana-
lyses identified services in the intervention area as hav-
ing significantly greater increases in service manager
knowledge of recommendations for child participation
in physical activity relative to the comparison area (p <
0.01). There were no other significant differences in as-
sessment of service manager knowledge between groups.

Reach and acceptability of the intervention
implementation strategies

The majority of service managers in the intervention
area (96%) indicated that they would recommend the
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program to other services (Table 4). Furthermore, 89%
of services responded that children in their service were
perceived to have benefited from participation in the
program. With regard to the acceptability of interven-
tion implementation strategies and resources, 94% of
managers indicated that they would recommend the staff
training to other services while 49% found the support
calls very useful in helping their service to implement
the program (Table 4). A total of 68% of managers found
the resource kit very useful.

Discussion

This is one of only a handful of studies examining the
impact of an intervention to increase centre based child-
care service’s adoption of policies and practices known
to be associated with increased child physical activity.
The study extends previous research through its examin-
ation of the effectiveness of an intervention delivered
setting wide in centre based childcare services in a large
and diverse geographic region.

The study found significant within group pre- post
increases in the prevalence of four of eight practices in
the intervention area and no increases in the compari-
son area. Significantly greater increases were found in
the proportion of services adopting two practices relative
to the comparison region: a physical activity policy

Table 3 Changes in physical activity practices and service manager knowledge of physical activity recommendations

over time by area

Intervention area

Comparison area

1

Outcome Baseline  Follow-up p Baseline Follow-up  P? Interaction P?
2009 2010 2009 2010

1. Services with a physical activity policy 21% 49% <0.01* 34% 38% 031 <0.01
a) Physical activity policy referring to child fundamental 86% 87% 0.77 80% 85% 042 0.72
movement skills development
b) Physical activity policy referring to limits on small 45% 82% <0.01* 60% 65% 0.54 <001
screen recreation and TV
) Physical activity policy referring to physical activity 63% 86% <0.01* 60% 68% 0.38 0.07
training for staff
2. Services conducting daily fundamental movement 13% 21% <0.01* 13% 12% 0.87 0.08
sessions with recommended components
3. Time spent on structured physical activities (mean hours, 13 (1.0) 1.5 (1.0) 0.02* 1.5 (1.1) 1.6 (1.0) 0.25 0.65
standard deviation)
4. Services where all staff usually participate in free active 58% 65% 0.09 61% 69% 0.13 0.95
play (role modeling)
5. Services where all staff usually provide verbal prompts for 72% 74% 0.52 69% 72% 044 0.90
physical activity
6. Services where children are allowed to watch Small screen 23% 22% 0.73 19% 17% 062 0.89
recreation less than once per week
7. Services where children participate in seated activities for 62% 63% 0.84 59% 62% 0.64 0.82
no longer than 30 minutes at a time
8. Services with staff trained in physical Activity 29% 76% <0.01* 37% 43% 0.21 <001

! Pre-post changes in adoption of physical activity promoting practices for services in the intervention area.
2 Pre-post changes in adoption of physical activity promoting practices for services in the comparison area.
3 Changes in adoption of physical activity promoting practices between intervention and comparison groups at follow-up (group x time interaction).
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(including the policy referring to placing limits on small
screen recreation) and staff trained in physical activity.
In addition, non-significant trends (p =0.07,0.08) to-
wards greater increases in the prevalence of services hav-
ing a physical activity policy that refers to promoting
physical activity training for staff and implementing fun-
damental movement skills sessions daily in the interven-
tion area were evident.

Similar to the findings previously reported by Hardy
and colleagues, the intervention examined in this study
was successful in increasing the adoption of some phys-
ical activity policies and practices [37]. While the current
study employed a broader range of intervention imple-
mentation strategies, a number of similarities between
intervention components of the two studies were evident
such as the inclusion of staff training, program resources
and instructional materials, two follow-up support con-
tacts and incentives. However, the study by Hardy and
colleagues was conducted as an efficacy trial, in a selected
and small sample of government preschools only, not long
day care centers. The current study was conducted as a
component of a program delivered to all services of both
types, and sought to determine the effectiveness of the
intervention as a program dissemination/adoption strategy
[62]. The finding of a significant increase in the adoption
of a number of childcare service practices in such circum-
stances suggests that the intervention approach has the
potential to be utilized more broadly as a means of trans-
lating research evidence into practice [63].

As the intervention was not effective in producing
increases in the prevalence of all targeted practices, add-
itional strategies that are intensive or more prolonged,
or some combination of these may be needed to achieve
more comprehensive changes to the physical activity
promoting practices of services. In addition, several fac-
tors may have limited the effectiveness of the practice
change intervention and could be considered as oppor-
tunities for enhancing the implementation of such an
intervention in the future. First, the intervention did not
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involve all staff within each service receiving training.
Workshop attendance was limited to two staff from each
childcare service, and few additional staff were found to
have utilized the on-line training module despite project
records indicating that 80% had access to the internet at
the service. In addition, 22% of services did not partici-
pate in both follow-up calls, predominately as service
managers could not be contacted by intervention staff
within ten call attempts or service managers chose not
receive the telephone support. Furthermore, the percent-
age of service managers with correct knowledge of
sedentary and physical activity recommendations was
relatively low, both at baseline and follow-up (5.4-21%).

These findings suggest that such intervention compo-
nents may not have overcome frequently cited barriers
such a staff time constraints which are known impedi-
ments to service staff engagement in health promoting
practices [64]. Supportive attitudes, knowledge and skills
of all staff are important determinants of organizational
improvement and likely to be fundamental to the suc-
cess of practice change initiatives [65]. Providing training
to all staff in a service by incorporating training as part
of a mandatory component of staff induction, the inclu-
sion of refresher training in annual staff development
opportunities and increased emphasis on knowledge and
attitudes as well as skills may represent an opportunity
for improving the long term impact of such implementa-
tion initiatives without placing additional time demands
on staff [66].

Second, the intervention involved two follow-up tele-
phone support contacts over a three month period after
the initial training. Research from other settings includ-
ing schools suggests that practice change requires sup-
port over a period of three to four years [67,68]. In
addition, early childhood educational research suggests
that prolonged periods of ongoing support (at least 12
months), is required for the embedding of new and com-
plex teaching practice change in this setting [69]. Provid-
ing ongoing support through on-site visits [65] and/or

Table 4 Reach and acceptability of intervention implementation strategies

Description Measure

Reach Service received the resource kit 100%
Services received the newsletters and support emails/faxes. 100%
Services with staff attending training session 82%
Services that participated in two support calls 78%

Acceptability Service manager would recommend the program to other services 94%
Service manager would recommend training to other services 96%
Children attending service have benefited from the GFK PA program 89%
Found the resource kit very useful 68%
Support calls were very useful in helping our service implement best practice physical activity strategies 91%

6 includes services completing baseline and follow up assessments that were included in final analysis.
% includ leting basel d foll ts that luded in final |
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the establishment of supportive networks to provide
peer support for practice changes, may represent a sus-
tainable, low cost option of providing prolonged practice
change support [38,69,70]. Third, the effectiveness of the
intervention could have been enhanced through the in-
clusion of additional intervention components found to
be effective in practice change initiatives implemented in
other settings. For example, embedding service delivery
practices or practice change elements in organizational
procedures and systems that prompt and monitor their
delivery [70,71] or including them in regulatory stan-
dards of care has been shown to be effective, particularly
in health service quality improvement initiatives [72]. As
such, integrating physical activity within routine daily
staff activity programming [73], and including the pro-
motion of child physical activity in licensing and ac-
creditation processes for services may also facilitate
greater adoption of physical activity promoting charac-
teristics in this setting.

Finally, opportunities for enhancing the quality and per-
ceived relevance of intervention support and resources
provided to services may result through greater tailoring
of such support [70]. This may include greater targeting of
strategies for rural or remote services, services in disad-
vantaged areas or with high aboriginal child enrollments;
targeting strategies based on service readiness to change
and identifying and providing support to address other in-
dividual staff and organizational impediments to policy or
practice adoption [74]. The need for such a focus is sug-
gested by findings in this study that half of the services
perceived the follow up support call to be only somewhat
or not at all useful.

A strength of this study was its high external validity
due to the broad inclusion criteria, and high participa-
tion and retention rates. A number of limitations of the
study, however, warrant consideration. The primary limi-
tation of the trial was its reliance on the self report of
service managers for the measurement of the prevalence
of service policies and practices. Direct observation,
recommended as the gold standard for environmental
assessments [33], was considered prohibitively expensive
and impractical given the scale of the intervention.
While the validity of service manager reports in this
study are unknown, previous research indicates that
childcare managers and school principals can accurately
report the health promotion practices of their organiza-
tions [58,75]. A further limitation of the study was the
concurrent roll-out of a government sponsored program
in the comparison area (Munch and Move®) during the
study period. Twenty three percent of service managers
in the comparison area reported that they had any staff
attend Munch and Move®© training at follow-up. The
estimated intervention effect size reported in this study
may have been larger had comparison services not
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received such support. Also the study examined only
physical activity promoting policies and practices target-
ing children 3-5 years. Future research may consider
evaluating the impact of an intervention on the adoption
of practices supporting activity of infants and younger
children. Finally, the study did not employ a randomized
evaluation design. For this study, which was conducted
in the context of whole of population child obesity pre-
vention program, random assignment was not feasible.
Nonetheless, the use of randomized experimental deigns
may improve the internal validity of future trials.

The findings of this trial provide an important contri-
bution to the limited literature regarding the implemen-
tation of population-wide government funded obesity-
prevention programs generally, and the adoption of such
programs in childcare services setting in particular. The
findings showed the intervention was effective in im-
proving a number of centre based childcare service pol-
icies and practices associated with promoting child
physical activity. Adoption of a broader range of prac-
tices may require more intensive and prolonged inter-
vention support.
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