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Abstract

Background: Young children are not participating in recommended levels of physical activity and exhibit high
levels of sedentary behaviour. Childcare services provide access to large numbers of young children for prolonged
periods, yet there is limited experimental evidence regarding the effectiveness of physical activity interventions
implemented in this setting. The aim of this study is to assess the effectiveness and acceptability of a multi-
component physical activity intervention, delivered by childcare service staff, in increasing the physical activity
levels of children attending long day care services.

Methods/Design: The study will employ a cluster randomised controlled trial design. Three hundred children aged
between 3-5 years from twenty randomly selected long day care services in the Hunter Region of New South
Wales, Australia will be invited to participate in the trial. Ten of the 20 long day care services will be randomly
allocated to deliver the intervention with the remaining ten services allocated to a wait list control group. The
physical activity intervention will consist of a number of strategies including: delivering structured fundamental
movement skill activities, increasing physical activity opportunities, increasing staff role modelling, providing
children with a physical activity promoting indoor and outdoor environment and limiting children’s small screen
recreation and sedentary behaviours. Intervention effectiveness will be measured via child physical activity levels
during attendance at long day care. The study also seeks to determine the acceptability and extent of
implementation of the intervention by services and their staff participating in the study.

Discussion: The trial will address current gaps in the research evidence base and contribute to the design and
delivery of future interventions promoting physical activity for young children in long day care settings.

Trial registration: Australian New Zealand Clinical Trials Registry ACTRN12610000087055

Background
Regular physical activity among young children can con-
tribute to social, psychological and fundamental motor
skill development, maintain bone health and prevent
obesity [1-6]. Despite these benefits, research suggests
that preschool aged children are not adequately physi-
cally active [3,7,8]. For example, a recent study found
that 44% and 21% of Australian preschool aged children
are not sufficiently active on weekdays and weekends
respectively [8].

For a variety of reasons, childcare services (centre
based care including long day care services and pre-
school) have been identified as a promising setting for
the delivery of interventions to increase physical activity
among children in early childhood [2,9-12]. First, child-
care services provide access to a large and growing
number of children for prolonged periods each day
[5,13,14]. Second, childcare services have existing infra-
structure which can be used to facilitate child physical
activity [13]. Third, childcare service staff appear amen-
able to interventions which aim to enhance children’s
activity [15,16]. Lastly, descriptive research suggests that
service policies and practices and the physical environ-
ment of childcare services are important influences on
children’s physical activity behaviours [9-11,17].
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Despite the potential of childcare services as a setting to
increase child physical activity, experimental research
examining the effectiveness of physical activity interven-
tions in this setting is limited [12,18]. A recent systematic
review identified just two randomised controlled trials that
aimed to increase children’s physical activity levels in
childcare[12]. The first, conducted by Alhassan and collea-
gues [19] reported no change in physical activity levels of
Latino children attending a single preschool following an
intervention to increase outdoor play time by 60 minutes.
The second trial [20], however, found increased physical
activity levels among children of one preschool attending
classes where staff were trained to integrate movement
experiences into the daily indoor programs compared to
those attending classes where teachers did not receive
training. While such trials provide some evidence regard-
ing the efficacy of specific intervention strategies, the effec-
tiveness of comprehensive, service-level interventions,
which are consistent with best practice physical activity
guidelines in this setting [2,21] have not been tested.
The aim of this study is to assess the effectiveness and

acceptability of a multi-component physical activity
intervention, delivered by childcare service staff, in
increasing the physical activity levels of children attend-
ing long day care services. This paper will describe the
study protocol by which this trial will be conducted.

Methods/Design
Study Design
The study will employ a cluster randomised controlled
trial design (see Figure 1). A sample of eligible long day
care services in the study region will be randomly selected
and approached to participate in the trial. Ten services
will be randomly allocated to a service-level physical activ-
ity intervention, delivered over a 15 week period, and ten
services will be allocated to a wait list control group. The
primary trial outcome measure, mean child step counts
per minute, will be collected at baseline and approximately
6 months following baseline data collection. Services allo-
cated to the wait list control group will receive the inter-
vention after the collection of all follow-up data.
The research methods will be reported in accordance

with the CONSORT statement [22]. The trial is funded
by Hunter New England Population Health, and by a
Hunter Medical Research Institute Grant (G0900142).
Ethical approval to conduct the study has been obtained
from the Hunter New England Area Human Research
Ethics Committee (approval No.06/07/26/4.04) and Uni-
versity of Newcastle Human Research Ethics Committee
(approval No.20100038).

Setting
The study will take place in the Newcastle, Lake Mac-
quarie and Port Stephens local government areas of the

Hunter Region of New South Wales, Australia. These
areas encompass non-metropolitan ‘major cities’ and
‘inner regional’ areas as described by the Australian
Standard Geographic Classification system [23]. There
are 385,376 people residing in the area of which 14,061
are children aged 3 to 5 years [24]. Five percent of resi-
dents speak languages other than English and two per-
cent of residents are of Aboriginal or Torres Strait
Islander origin [24]. The Hunter Region has lower
indices of socio-economic status than the New South
Wales state average [23].

Sample
Long day care services
Long day care services in NSW provide centre based
care for eight or more hours per day for five days per
week and usually enroll children from six weeks old to
under six years [14]. These services provide specific pre-
school programs for children aged three to five years
that aim to provide early educational activities to help
children prepare for school [14].
There are a total of 85 long day care services in the

study region. Twenty of these long day care services
(24%) will be recruited into the trial. A list of all long
day care services in the region provided by the New
South Wales Department of Community Services (the
Government Licensing Authority) will serve as the
sampling frame. Services catering solely for special
needs populations, such as children with vision or
hearing impairment, will be excluded from participat-
ing in the trial given the specialist care required for
such children and the likelihood of a differential effect
of the intervention in this population group. To be eli-
gible to participate in the trial long day care services
will be required to have at least 25 enrolled children
aged three to five years. Eligibility will be confirmed
with the Authorised Supervisors (managers) of the ser-
vices during phone contact as part of the recruitment
process.
Children
Parents of all eligible children aged three to five years at
each of the 20 services will be asked to provide consent
for child participation in the study. A minimum of 175
children in each of the intervention and control groups
at baseline are expected to participate in the study (aver-
age of 18 per service) on the basis of consent rates from
similar studies in this setting [19]. Children at the ser-
vice with a significant physical or intellectual disability
will be excluded where this disability prohibits or has
the potential to preclude participation in the interven-
tion or impair accuracy of physical activity measures. To
be eligible, children must be enrolled to attend the ser-
vice on the day of the week nominated by the
Authorised Supervisor for baseline data collection.
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Recruitment Procedures
Long day care services
Prior to formal requests to participate, the research trial
will be promoted to Authorised Supervisors through
existing childcare networks via a postal newsletter, and

an email to all long day care services approximately six
weeks and two weeks prior to commencing recruitment
respectively.
The order in which eligible services in the study

region will be approached to participate in the study

Figure 1 CONSORT Flowchart describing progress of participants through the trial.
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will be randomised using a random number feature in
Microsoft Excel.
Authorised Supervisors will be mailed recruitment let-

ters informing them of the study and requesting their
consent to participate. Consent will be obtained through
the supervisor faxing or posting a signed consent form
back to the research team. If consent is not received
within two weeks a research assistant will telephone
Authorised Supervisors to answer any questions they
may have and remind them to return their form.
Recruitment of services will continue until 20 services
consent to participate in the study.
Children
To maximise child participation in data collection at
participating long day care services, the study will
employ strategies recommended for obtaining active
parental consent for health research within a school set-
ting [25]. Specifically, the recruitment of participants
will include the following components:
1. Recruitment oversight One member of the research
team will act as a designated recruitment coordinator
and will be the primary liaison with Authorised Supervi-
sors throughout the study. The coordinator will manage
the distribution of consent and information materials to
services and parents, and monitor return rates of service
and parent consent forms. During the recruitment per-
iod, parents and Authorised Supervisors will be able to
contact the coordinator directly with any queries about
the recruitment. The coordinator will not be involved in
the delivery of the intervention or collection of baseline
or follow-up measures.
2. Promotion of research prior to requests for partici-
pation The research will be promoted to parents from
all participating long day care services via a brochure
disseminated a week prior to distribution of information
and consent materials.
3. Dissemination of materials to maximise parent
engagement The recruitment coordinator will arrange
for recruitment packs (one per parent of each child aged
three to five years) to be delivered to each participating
service. Distribution of these packs to parents will occur
via methods considered appropriate and most effective
by the Authorised Supervisor. The research team will
aim to hand recruitment packs directly to parents when
they drop-off or pick-up their children from the long
day care service. This will also enable parents to ask
research staff questions about the research. Other distri-
bution methods may include the service emailing par-
ents or placing recruitment packs in children’s pigeon
holes, lockers or bags. The recruitment packs will be
brightly coloured and include an information sheet, con-
sent form and return envelope.
4. Parent reminders Two weeks after delivery of the
recruitment packs, reminder letters will be disseminated

via the same channels as described above. The letters
will remind parents about the study and the opportunity
to participate.
Parents will be asked to sign and return the consent

form in the envelope provided to the service their child
attends. Parents will have up to three weeks to return
their consent form. The consent form includes items
that ask for some demographic information about the
parent and child, the usual number of days their child
attends the service each week, and the after care physi-
cal activity and small screen recreation habits of their
child on a usual week day. In order to identify any bias
due to selective non-participation, all parents will be
asked to complete the items on the consent form and
return it regardless of whether they consent to study
participation.

Random allocation of long day care services
Services will be allocated to either the intervention or
control condition using block randomization performed
in a 1:1 ratio in randomly sequenced blocks of two, four
or six by a computerized random number function in
Microsoft Excel. Allocation of services will be underta-
ken by a statistician who will have no other involvement
in the study, and will occur after all services have been
recruited into the trial. As evidence suggests physical
activity practices in long day care services differ accord-
ing to the socio-economic status of the area in which
the service is located [26], the random allocation of long
day care services will be stratified by the socioeconomic
characteristics (high/low) of the service locality. Long
day care services with a postcode ranked in the top 50%
of New South Wales, based on the Socio-Economic
Indexes for Areas [27] will be defined as a ‘high socio-
economic area service’ and those with a postcode ranked
in the lower 50% will be defined as a ‘low socio-eco-
nomic area service’. Due to the difficulty in blinding ser-
vices to their group allocation, this trial will be an ‘open’
trial. After services have consented to participate in the
study a member of the research team not involved in
recruitment or data collection will inform services of the
group to which they were allocated.

Intervention
Theoretical perspective
It is suggested that the effectiveness of interventions are
maximised when an appropriate theoretical framework
is utilised to guide intervention development [28]. The
multi-level intervention, described below, has been
designed using social ecological models of health beha-
viour change. Social ecological approaches acknowledge
the multiple interrelated influences on health behaviours
across social, cultural, and environmental domains
[29,30]. The social ecological framework has been
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identified as a suitable conceptual model for the design
of physical activity interventions [31] and has been
applied when describing correlates of children’s physical
activity behaviours [6,32]. Furthermore, school-based
interventions grounded in such social ecological theory
have been found to be effective in increasing physical
activity levels of children by altering instructional prac-
tices and the school environment [33]. Drawing on a
social ecological framework, the intervention aims to
influence children’s physical activity behaviour through
the manipulation of mediators across the social, physical
and organisational environment of childcare services
[12,34]. Specifically, the intervention will target staff
instructional practices and interactions with children
(social), service physical activity policy and programming
(organisational) and the characteristics and equipment
available within play space (physical environment).
Physical activity intervention
The intervention components are consistent with the
recommendations of the draft Australian National Physi-
cal Activity guidelines for children [6] and the Austra-
lian National Healthy Eating and Physical Activity
Guidelines for Early Childhood Services [21]. The inter-
vention has been designed and will be overseen by an
advisory group with representation from the Depart-
ment of Community Services, the New South Wales
Health Department, Authorised Supervisors from local
services, health promotion practitioners, paediatric
researchers and physical activity experts. The interven-
tion will be delivered by staff of participating interven-
tion group long day care services. Based on evidence
from descriptive and available experimental research to
increase child physical activity levels and reduce time
spent being sedentary in childcare [11,21,35], the inter-
vention will comprise of the following components:

1. Delivering structured fundamental movement skill
development activities [9,18,35-40]:
Service staff will deliver daily structured fundamental
movement skills (FMS) activities. Fundamental
movement skills are the building blocks to more
advanced movement skills and specific sport skills
[41]. Structured activity is defined as those that are
teacher initiated. Each session will include a warm
up activity, age and developmentally appropriate tea-
cher led games focusing on one or more FMS, and a
cool down activity.
2. Increasing the number of children’s opportunities
each day to participate in physical activity [9]:
Service staff will increase the opportunities provided
throughout the day for children to participate in
physically active play. This will occur through service
staff programming and opportunistically initiating
movement based group activities such as dance and

group games. This will also include modifying
planned activities to incorporate active movement
such as transitions between daily activities (such as
moving inside to eat lunch or washing hands) and
including movement within typically sedentary activ-
ities (such as table play e.g puzzles or play dough).
3. Increasing staff role modelling of active play and
delivery of instructional practices [1,12,21,35]:
Staff will be supported to become active participants
during all child initiated free play (role modelling)
and provide verbal guidance (prompts to extend
active play) and encouragement (positive statements
about children’s activity) to children to increase phy-
sical activity levels.
4. Providing children with a physical activity promot-
ing indoor and outdoor physical environment
[11,12,35,42-44]:
Services will increase the variety of activity promot-
ing resources and toys available to children in indoor
and outdoor areas. This will include varying arrange-
ments of specific portable equipment to maximise
child utilisation and interest. Services will also pro-
mote physically active play through displays, photos,
books and posters within the service.
5. Limiting children’s small screen recreation and
sedentary behaviours [6,21]:
Whilst at the service, the amount of time children
spend watching or using electronic media will be
limited according to current aged based recommen-
dations[6]. The time children spend in sedentary
activities will be limited to periods of less than 30
minutes at a time (except when eating meals or
sleeping).

Intervention implementation strategies
The research team will implement a number of strate-
gies to engage services and facilitate their implementa-
tion of the physical activity intervention. The strategies
to support intervention delivery are based on an organi-
sational and practice change theoretical framework [45]
and are supported empirically [46-50]. Specifically, the
intervention implementation support strategies will
include:

1. Provision of staff training [51,52]
All staff from intervention services will be invited to
participate in a six-hour workshop to facilitate the
implementation of the intervention. The workshop
will introduce key physical activity intervention mes-
sages and concepts, include demonstrations of inter-
vention activities and familiarisation with
intervention resources. The training will support
integration of physical activity across other learning
areas linking to the service’s existing curriculum,
programs and activities [12,18,20]. The content of
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the workshop has been piloted with long day care
services in the New England Region of New South
Wales, Australia.
2. Provision of resources and instructional materials
[36]
All services will receive a package of resources and
instructional materials to sufficiently equip staff to
implement the intervention. Specifically, the
resources will include: an intervention manual pro-
viding a program rationale and background, current
recommendations and best practice guidelines for
physical activity in childcare services; policy tem-
plate; instructional handbooks and DVD with age
and developmentally appropriate physical activity
games and play based activities to encourage the
development of FMS; laminated activity cards to be
used in the classroom with visual and written
instructions for setting up and facilitating play based
FMS activities; and lanyards to be worn by staff dur-
ing outdoor play with pictures of each FMS includ-
ing prompts to support teacher demonstration and
cues for appropriate teaching. Services will also
receive a planning resource in which to develop and
record strategies for an individualised service action
plan.
3. Follow-up support [50,53]
Authorised Supervisors will receive two 15 minute
telephone support calls and a two hour service visit
from intervention support staff to support the
ongoing implementation of intervention compo-
nents. The telephone support will be provided to
Authorised Supervisors at approximately four and 15
weeks post provision of staff training. The service
visit will occur approximately seven weeks post
training. During the follow-up contacts, intervention
support staff will assist Authorised Supervisor to set
goals and develop an action plan regarding interven-
tion delivery, review goals and service progress, rein-
force service level changes and assist with problem
solving. Authorised Supervisors will be asked to
document goals, action plans and progress in a
booklet provided. Additionally, during the service
visits, intervention support staff will discuss any
issues that service staff may be experiencing regard-
ing the provision of intervention support.
4. Performance monitoring, and feedback [50,53]
Information collected during support contacts with
the service will be used to monitor adoption of
intervention components. Aggregated and non-iden-
tifiable summaries regarding implementation perfor-
mance will be distributed to all services following
the service visit and second phone contact via a pro-
ject newsletter. The newsletter will reinforce the
intervention components services are implementing

well, highlight areas where some services may
require improvement, and provide supportive infor-
mation or case studies to facilitate intervention
improvement. Performance feedback regarding indi-
vidual service implementation will also be provided
by program intervention staff during the follow-up
service contacts.
5. Use of relevant and credible opinion leaders
[46,51,52]
Support to services to deliver the intervention will
be provided by two qualified early childhood tea-
chers. The first represents a well known early child-
hood training organisation with extensive experience
in the provision of training and support for services,
particularly with regard to issues of child health. The
second is a local practicing Authorised Supervisor,
early childhood teacher and University Lecturer.
Both intervention support staff members were
selected on the advice of the Program Advisory
Group as they are well known, influential and
respected experts in the field of physical activity and
early childhood, and would be perceived as both a
credible and reliable source of information by
Authorised Supervisors and service staff.
6. Securing executive support and endorsement [46]
The importance and benefits of implementing the
physical activity intervention will be communicated
to Authorised Supervisors and staff during telephone
support calls, service visits and through the dissemi-
nation of regular project newsletters describing the
implementation success of other services. Authorised
Supervisors will be encouraged to demonstrate
executive level support for the implementation and
integration of the physical activity intervention into
usual service practice through the endorsement and
dissemination of a service level physical activity pol-
icy to staff and parents, and discussing service physi-
cal activity practices at staff meetings.

Control group
Participating services randomised to the wait list control
group will not receive any intervention support or mate-
rials during the study period. All control services will be
offered staff training, resources and follow-up support
after completion of all follow-up data collection.

Data collection procedures
Research staff involved in data collection will be blind to
group allocation and participating services will be asked
not to disclose their group allocation to data collection
staff during data collection. To assess the effectiveness
of blinding, field data collection staff will be asked to
guess the group to which they suspect the service was
allocated following collection of trial outcome data.
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Long day care service operational characteristics
To describe the operational characteristics of participat-
ing long day care services information will be collected
from the Authorised Supervisor via telephone interview
during the recruitment process.
Parent and child demographics and physical activity
Parents will be asked to complete items assessing basic
demographic information about their child and their
child’s usual outside of care physical activity on the par-
ticipant consent form at baseline. At follow-up, parents
will again be asked to complete the items assessing child
physical activity outside of care via a form which they
will return to their childcare service. Self reported physi-
cal activity data will be used to assess any physical activ-
ity displacement as a result of the intervention.
Intervention implementation
Information on the implementation of the intervention
by staff at each service will be collected via a staff sur-
vey, completion of the Environment and Policy Assess-
ment Observation (EPAO) instrument and an audit of
service documents.
The pen and paper staff survey will be distributed to

all teaching staff at each participating service by the
research team two weeks prior to baseline and follow-
up collection of physical activity data. The survey con-
tains items developed by the research team and takes
approximately ten minutes to complete. Surveys will be
coded to ensure answers remain confidential. Completed
surveys will be posted back to the research coordinator
or collected by field staff when they visit the service for
data collection. The survey will measure the extent to
which staff within each service implemented the inter-
vention components as intended.
The physical activity component of the EPAO [54] will

be used to assess intervention delivery during a one day
field observation of staff practices, and environmental
characteristics. The EPAO will be conducted in inter-
vention and control services at baseline and follow-up
on the day of field data collection assessing child physi-
cal activity. Two trained research staff will visit each ser-
vice. The first staff member will act as the observer and
record observations using the observation tool on one
class of children aged three to five years at each service.
Where a service has multiple classes, one class will be
randomly selected to be the subject of observations.
Observations will take place between 9 am to 3 pm, the
core hours of service operation. The second staff mem-
ber will assist with pedometer placement, playground
measurement and general administration. The EPAO
has been used in both descriptive and intervention stu-
dies [2,54] and has previously demonstrated high inter-
observer agreement (87.3%) [54].
As part of the EPAO, one research staff member will a

conduct brief ten minute interview with Authorised

Supervisors where key physical activity documents includ-
ing service policies and any physical activity curriculum
will be viewed and audited. Data collection will be resched-
uled in instances where weather conditions disrupt usual
service routines and prevent children from using outdoor
space (e.g during wet weather or temperature extremes).
Physical activity
Data will be collected from children attending each
intervention and control service on a day of the week
negotiated between the Authorised Supervisor and the
research team. All children participating in the study
will be asked to wear a pedometer (model Yamax
SW200 and SW7000) on one week day over a six hour
measurement period between 9 am and 3 pm. For each
service data will be collected on the same day of the
week at baseline and follow-up.
Pedometers are unobtrusive battery-operated instru-

ments that are lightweight and about the size of a
match-box. Pedometers measure vertical oscillations of
body movement [55], and provide a total count of accu-
mulated movements over the data collection time period
[56]. Pedometers have been identified as a suitable tool
for large-scale studies given their low cost and feasibility
[56,57]. Additionally, pedometers have been demon-
strated to be an accurate and reliable method of mea-
suring physical activity levels in children [56,58] and
preschool aged children [6,56,59]. Participant burden
associated with wearing a pedometer is minimal [59],
furthermore, it has been found that pre-school age chil-
dren are comfortable with the contact required to col-
lect data utilising pedometers [56].
The procedures for fitting participants with ped-

ometers will follow protocols utilised in previous studies
with young children [42,56,58]. Specifically, pedometers
will be attached by trained research staff to the clothing
of children above the right hip and in line with the right
knee. If children wear dresses, loose pants or shorts, the
pedometer will be attached to a small adjustable elastic
belt worn by children at the waist. Pedometers will be
set to zero at the beginning of the measurement period.
Total step counts will be collected by research staff at
the end of the measurement period. Pedometer data col-
lection will also be rescheduled in instances where
weather conditions disrupt usual service routines.
Intervention acceptability
Information on the acceptability of the intervention and
intervention resources will be collected through the
inclusion of items in the staff survey at follow-up for
intervention services only.

Measures
Long day care service operational characteristics
Operational information sought from the service will
include the number of years in operation, the number of
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enrolled and attending children aged three, four and five
years, and the number of primary contact teaching staff.
Parent and child demographics and physical activity
Parents will be asked to report child age, Aboriginal
and/or Torres Strait Islander status, gender, postcode of
residence and parental education level on the participant
consent form. Parents will also be asked about the usual
number of days their child spends at long day care each
week and the usual amount of time their child spends
being physically active and participating in small screen
recreation during weekdays outside of care hours. Items
assessing demographic and time spent in physical activ-
ity and small screen recreation outside of care were
based on those used in other population based surveys
of pre-school age Australian children [60].
Intervention implementation
Triangulation will be used to assess the extent to which
services implemented the intervention as intended. First,
data from the staff survey will assess how often staff
report delivering structured fundamental movement skill
activities for three to five year olds; the inclusion of
warm ups, cool downs and skill specific feedback in
FMS activities and the usual amount of time that struc-
tured FMS activities run for. The survey will also assess
the frequency with which service staff report delivering
verbal prompts and participating in children’s active
play; the number of occasions per day that the majority
of three to five year old children are sedentary for over
30 minutes at a time (excluding meal and nap times);
and how often and how long three to five year old chil-
dren participate in small screen recreation activities.
Second, the EPAO field study will provide observa-

tional information on key physical activity intervention
components occurring at the service on the day of data
collection. This will include the number of occasions
and total minutes of outdoor play, teacher led physical
activities and structured fundamental movement skills
activities during the six hour observation period. The
number of times during the observation period that staff
deliver prompts to increase activity and make positive
statements to encourage activity, the number of times
staff join in children’s active play, and the total minutes
children spend in sedentary activities or small screen
recreation. The observation will include identifying the
presence of portable and fixed play equipment in indoor
and outdoor areas, a description of the space available
for indoor and outdoor play (limited room for active
play, obstructed by furniture or equipment), and a
checklist of features of the outdoor play space such as
playground surfaces and markings, vegetation and the
presence of physical activity displays, books and posters.
Third, data collected as part of the EPAO Authorised

Supervisor interview and service audit will be used to
assess the presence of a physical activity policy, support

within the policy for limiting small screen recreation
time, integrating physical activity into the curricula and
the provision of daily fundamental movement skills
activities.
Physical activity
The primary trial outcome is child physical activity,
operationally defined as step counts per minute
[35,42,56] as measured by pedometers over the six hour
operational period of services, from 9 am to 3 pm.
Intervention acceptability
At follow-up, the intervention service staff survey will
include items assessing the use, acceptability and satis-
faction with the intervention training and support pro-
vided to staff and services as part of the intervention.
The items will require staff to respond to a series of
statements on a four point Likert scale ranging from
‘strongly agree’ to ‘strongly disagree’. Acceptability items
were developed by the research team based on previous
assessments of staff acceptability in delivering health
promotion programs [61].

Sample size and power calculations
Assuming a step count per minute of 17 among children
attending control services and an intra-class correlation
of 0.1 [62] a sample size of approximately 280 children
(140 per group) attending 20 services at the 6 month
follow-up will be sufficient to detect a difference
between intervention and control groups of 4 steps per
minute with 80% power at the 0.05 significance level.
Assuming that long day care services care for 30 chil-
dren aged three to five years per day on average, a study
participation rate of 65% will be required to obtain the
desired sample given a 20% attrition rate at the follow-
up assessments.

Analysis
All statistical analyses will be performed with SAS (ver-
sion 9.2 or later) statistical software. All statistical tests
will be two tailed with an alpha value of 0.5. Descriptive
statistics will be performed to describe the demographic
and service characteristics of intervention and control
groups at baseline. Similarly measures of intervention
implementation will be described using descriptive
statistics.
The effectiveness of the intervention on child physical

activity will be assessed utilising an intention to treat
approach. An intention to treat analysis includes all par-
ticipants in the analysis based on the groups to which
they were allocated, without excluding data based on
missing outcomes or non-adherence [22]. Specifically,
linear mixed models will be used to examine between
group differences on the primary trial outcome. Such
analyses account for the correlation between pre and
post measures and adjust for clustering. Any differences
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in the characteristics of participants at baseline will be
adjusted for in the final linear model.
To ensure the results are robust, a sensitivity analysis

will be performed whereby participants’ observations at
baseline will be used as a substitute for any subsequent
missing data. A per-protocol analysis will also be con-
ducted with participants from services which have suffi-
ciently implemented the intervention.
Acceptability of the intervention among staff of ser-

vices will be assessed by collapsing Likert scale cate-
gories and reporting the percentage of staff who
responded ‘strongly agree’ or ‘agree’ to each acceptability
item.

Discussion
There is a clear need for intervention studies to extend
research regarding the effectiveness of interventions to
increase physical activity behaviours of young children
attending childcare [17]. This trial aims to advance the
currently limited experimental evidence in this field and
will contribute important information regarding the
effectiveness, feasibility and acceptability of comprehen-
sive service based strategies to address physical activity
at childcare. Strengths of this study include the trials
randomised design, the use of theory and multi-disci-
plinary input into the intervention design, the imple-
mentation of the intervention by usual service staff, and
the use of an objective measure of physical activity.

Conclusion
This manuscript provides a description of the imple-
mentation of a cluster randomised controlled trial of a
multi-component intervention aimed at increasing phy-
sical activity levels of preschool aged children attending
long day care services. The study is one of a handful of
randomised trials of such interventions internationally
and will contribute greatly to the evidence regarding the
effectiveness of strategies in this setting.
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