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THESIS ABSTRACT  

BACKGROUND AIMS, AND METHODS 

Internationally and in Australia low levels of physical activity are associated with the most 

prevalent causes of mortality and morbidity. Further, adequate physical activity in early 

childhood is associated with a number of health benefits. Despite this, many preschool age 

children are not meeting physical activity guidelines.  Evidence from experimental studies and 

descriptive research suggests that there is considerable potential to improve child physical 

activity levels through interventions delivered in childcare services. There is however a need 

for research to confirm this potential. Specifically there is a need to comprehensively examine 

the policies and practices in the childcare setting that are associated with child physical activity 

whilst in childcare, and to determine the effectiveness of pragmatic interventions in increasing 

child physical activity in childcare. To address these research needs, the first broad aim of the 

thesis was to identify effective interventions that can feasibly be delivered in the context and 

resources of routine childcare service delivery. This aim was addressed through the conduct of 

three studies: 

1. A study to identify associations between childcare policies and practices and 

children’s physical activity behaviours in the Australian context. 

A cross-sectional study was conducted with 328 children aged three to five years attending 

childcare services in the Hunter Region of New South Wales (NSW), Australia. The physical 

activity of children was assessed using pedometers and centre characteristics and staff 

attitudes and physical activity practices were assessed using surveys, interviews and an 

observational audit. The associations between children’s activity (step counts) in childcare and 
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centre characteristics and practices were tested using a linear regression model within a 

Generalized Estimating Equation (GEE) framework. 

2. The conduct of a systematic review and meta-analysis examining the impact of 

childcare based physical activity interventions according to intervention and trial 

design characteristics including whether the trials were pragmatic (those most 

likely to approximate effects in real world settings) or non-pragmatic (those 

conducted under more tightly controlled research conditions). 

The review involved a systematic search of the Cochrane Central Register of Controlled trials 

(CENTRAL), MEDLINE, EMBASE, PsycINFO, ERIC, CINAHL SCOPUS and SPORTDISCUS. Studies 

selected included randomized controlled trials conducted in centre-based childcare including 

an intervention to increase objectively measured physical activity in children aged less than six 

years. Data were converted into standardized mean difference and analysed using a random 

effects mode. A total of 17 trials were included in the review with 16 included in the meta-

analysis. 

3. A study to determine the impact on children’s physical activity levels of a 

pragmatic staff delivered physical activity intervention delivered in childcare.  

This randomised controlled trial sought to assess the impact of a four-month intervention 

delivered by service staff on children’s physical activity. Participants in the trial were 459 

children aged three to five years recruited through 20 childcare services in the Hunter region 

of NSW, Australia. Child physical activity was measured using pedometers at baseline and six 

months after baseline. Intervention implementation was assessed via observation of staff 

physical activity practices and audits of the service environment and policies. 
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In the context of limited or no knowledge regarding the effectiveness of interventions aiming 

to support routine implementation of evidence-based physical activity promoting policies and 

practices by childcare settings (reach), the second aim of the thesis was to assess the 

effectiveness of a population-based intervention in increasing the implementation of physical 

activity promoting policies and practices by childcare. 

This aim was addressed through the conduct of a quasi-experimental trial evaluating the 

effectiveness of an intervention in increasing the implementation of physical activity 

promoting policies and practices in a population of childcare services. A three-month 

intervention was offered to all childcare services (n=338) located within the Hunter New 

England region of NSW, Australia. A random sample of childcare services in the remainder of 

the state of NSW served as the comparison group (n=164).  The primary outcomes were 

childcare service manager reported implementation of targeted physical activity promoting 

policies and assessed by a telephone survey at baseline and follow-up occurring between six 

and 12 months after the initiation of the intervention. 

RESULTS 

In regard to the first aim, findings from the cross-sectional study assessing childcare physical 

activity practices and service environmental and organisational characteristics showed a 

number of significant associations between children’s activity and childcare policies and 

practices. The systematic review, found that childcare physical activity intervention 

effectiveness varied according to intervention and trial design characteristics and that there 

was evidence suggesting pragmatic trials may be ineffective. Further, in a pragmatic a cluster 
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randomised controlled trial, the thesis found no improvement in child physical activity 

following receipt of a pragmatic staff delivered physical activity intervention. 

In regard to the second aim, the large quasi-experimental study conducted with 392 childcare 

services in New South Wales (NSW), Australia found significantly greater increases in the 

proportion of services implementing two of eight targeted physical activity practices relative 

to the comparison region. Specifically the services in the experimental group were more likely 

to implement a physical activity policy (including the policy referring to placing limits on small 

screen recreation) and have staff trained in physical activity. 

CONCLUSION 

This thesis provides new evidence to inform the both the future effectiveness of pragmatic 

physical activity interventions delivered in childcare and the routine implementation of 

evidence- based physical activity promoting policies and practices.  Firstly, the findings indicate 

that there is a need for additional pragmatic trials evaluating interventions that may be 

effective in increasing children’s physical activity. Secondly, the findings suggest that additional 

evidence is required to improve the effectiveness of strategies aiming to improve 

implementation of evidence-based physical activity promoting policies and practices by 

childcare services.  
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SECTION 1: HEALTH AND ECONOMIC BURDEN OF PHYSICAL 
INACTIVITY IN ADULTS 

INTERNATIONALLY  

Low levels of physical activity are associated with the most prevalent causes of mortality and 

morbidity. In 2013, the Global Burden of Diseases, Injuries, and Risk Factors Study identified 

that 2.1 million deaths were attributed to physical inactivity, representing 4% percent of global 

deaths annually and representing the fourth leading behavioural risk factor for mortality.1 

Physical inactivity was also responsible for 45 million disability-adjusted life years (DALYs) per 

annum and was the sixth largest behavioural factor contributing to the overall global burden of 

disease.1 In high income countries specifically, physical inactivity was found to contribute to 

3% of the overall burden of disease and was the fourth leading contributing behavioural risk 

factor to the burden of disease after diet, tobacco and alcohol/drugs disease.1 Physical 

inactivity in such countries was associated with a 20 30% increased risk of all-cause mortality2 

and accounted for 21–25% of the disease burden for breast and colon cancers, 27% for 

diabetes and 30% for ischaemic heart disease.2 A review of international studies (published 

between 1986-2009) reporting the total healthcare costs attributed to physical inactivity from 

six high income countries (United States, Holland, United Kingdom, Australia, Canada and 

Switzerland) found that physical inactivity accounted for between 1% to 2.6% of total 

healthcare costs to these nations.3  

IN AUSTRALIA 

The 2013 Global Burden of Diseases, Injuries, and Risk Factors Study identified physical 

inactivity as the third leading cause of death (after diet and tobacco), accounting for 5.8% of all 

deaths in Australia.1 Data from the 2011 Australian Burden of Disease Study estimated that 5% 

of the combined non-fatal and fatal disease burden in the country was attributable to physical 
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inactivity, the 4th highest behavioural risk factor overall.4 Data from the same study indicated 

that physical inactivity was responsible for 6.4% of the burden of disease for cancer, 21.2% for 

cardiovascular disease and 29.7% for endocrine disease.4 The direct cost of physical inactivity 

in Australia is considerable and in 2006 was estimated at almost $1.5 billion.5 

SECTION 2: HEALTH BENEFITS OF PHYSICAL ACTIVITY IN 
PRESCHOOL AGE CHILDREN  
While physical activity reduces the risk of a number of non-communicable diseases, 

participation in physical activity in early childhood is associated with a number of immediate 

health benefits. This section provides a summary of the evidence supporting such health 

benefits among preschool age children (three to five years). Evidence presented in this section 

was synthesised from studies included in a recent (published in 2012) comprehensive 

systematic review examining the relationship between physical activity and health indicators 

(adiposity, bone and skeletal health, motor and movement skills, cardio-metabolic health and 

cognitive and psychological health and development)6 and a targeted search of subsequently 

published literature. Targeted searches were conducted in June 2016 in Medline, Embase, 

PsycINFO, and SportDiscus and the search strategy included filters for ‘physical activity’, 

‘population’ (preschool age children) and ‘health outcomes’. The process is described in Figure 

1.1.  

 

Studies were included if they were (a) a trial of an intervention to increase activity (with or 

without components targeting other health behaviours such as diet) and included a parallel 

comparison group, or were (b) longitudinal studies (including prospective cohort or any study 

that included a follow-up period). Cross sectional studies were not included given their limited 

capacity for causal attribution. Publications were excluded if: they did not report a measure of 



CHAPTER 1: THESIS INTRODUCTION  4 

 
 

physical activity; did not address at least one of the identified six health outcomes (listed 

above and in Table 1.1) for children aged three to five years; included samples restricted to 

groups with diagnosed diseases or health problems; were not published in English; or were not 

peer reviewed. The search identified 40 studies for inclusion. A detailed description of each 

included study is included in Appendix 1.1. The following section summarises the findings for 

each of the six health outcomes.  

 

FIGURE 1:  Process for study identification 

 

 

 

 

 

 

 

 

 



CHAPTER 1: THESIS INTRODUCTION  5 

 
 

 

Table 1.1: Summary of evidence for health benefits of participation in physical activity in 
preschool age 

CONDITIONS / HEALTH 
BENEFIT 

RANDOMISED 
CONTROLLED TRIAL 

NON-RANDOMISED LONGITUDINAL 

# of 
studies 

Evidence 
of effect 

# of 
studies 

Evidence 
of effect 

# of 
studies 

Evidence 
of 

association 

Adiposity 12 - 1 - 6  

Bone and skeletal health 2  0 N/A 2  

Motor and movement skills 7 - 1 - 1  

Cardiovascular health 0 N/A 0 N/A 3  

Cognitive development 1  3  1  

Psychosocial health and 
development 

1 - 1  1  

majority (greater than 50%) of studies report significant positive effect or association/ correlation for 
measures of physical activity  

-  majority report no significant effect, or findings for included studies are equivocal 

MEASURES OF ADIPOSITY 

Evidence of an inverse association between physical activity and adiposity was equivocal. Four 

of the 12 included Randomised Controlled Trials (RCT) of physical activity interventions 

reported significant increases in physical activity outcomes among children exposed to the 

intervention.7-10 However, in only two of these trials, significant reductions in at least one 

measure of adiposity occurred.8,9 The only non-randomised trial identified found no change in 

child physical activity attributable to the intervention.11 Four of the five longitudinal 

observational studies12-15 investigating the relationship between physical activity and adiposity, 

reported inverse associations between physical activity and measures of adiposity.12 These 

associations were consistent across a variety of measurements of adiposity including body fat, 

body mass index (BMI), and skinfold thickness.   
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BONE AND SKELETAL HEALTH 

Findings from the included studies investigating bone and skeletal health suggested physical 

activity in preschool age children may stimulate bone diameter growth and contribute to 

increases in bone density. The two papers describing outcomes from a single RCT reported 

significant improvements in both physical activity and bone health outcomes among children 

exposed to the physical activity intervention relative to control.16,17 Similarly, the papers that 

described the findings of a single large longitudinal study of 333 children reported positive 

associations between measures of physical activity and bone mineral content over six 

years.19,19    

MOTOR AND MOVEMENT SKILLS 

There is emerging evidence that participation in physical activity in preschool age is associated 

with improvements in motor and movement skills. Six of the seven included RCTs of physical 

activity interventions reported significant increases in motor skills measures among children 

exposed to physical activity interventions relative to children in the control groups.20-25 Two of 

these studies reported significant increases in both outcomes among children exposed to the 

physical activity intervention20,22 and one reported no significant improvements in either 

motor/movement skills or physical activity.26 Findings from the one non-randomised trial were 

consistent with those of the RCTs in reporting significant improvements in child motor skills 

but not in physical activity levels after exposure to an obesity prevention intervention 

including a physical activity component.11  

CARDIOVASCULAR HEALTH 

There is some association evidence that participation in physical activity in preschool age may 

have benefits for cardiovascular health. While no RCTs or non-controlled trials were located, 
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findings from three longitudinal studies all found that activity of at least moderate intensity 

was associated with significant and favourable changes in measures of cardiovascular health.27-

29 These associations were consistent across a variety of measurement methods for 

cardiovascular health including metabolic score, total cholesterol, HDL/total cholesterol ratio, 

and triglycerides.  

COGNITIVE DEVELOPMENT 

There is emerging evidence that participation in physical activity in preschool age is associated 

with immediate and possibly sustained positive cognitive outcomes. The only included RCT 

that investigated cognitive development reported, relative to control, significant increases in 

physical activity and cognition function (free word recall) among children allocated to the 

intervention at follow-up.30 These findings are consistent with outcomes reported in two non-

randomised studies, both reporting increases in physical activity and improvements in 

cognitive outcomes among children following a physical activity intervention.31,32  

Similarly, a longitudinal study of 245 children followed over nine months found that physical 

activity was associated with significant and favourable changes across several measures of 

cognitive development including attention and working memory.33  

PSYCHOSOCIAL HEALTH AND DEVELOPMENT 

Evidence regarding the benefits for psychosocial health associated with participation in 

physical activity in preschool age is limited. Findings from the one included RCT reported no 

effect for either physical activity or psychosocial outcomes among children exposed to an 

activity intervention.23 This is in contrast to findings from the one non-randomised trial 

reporting significant increases in both physical activity and psychosocial outcomes attributable 

to participation in a physical activity intervention,34 and one longitudinal study reporting more 
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active preschoolers as being more outgoing and less socially withdrawn over a four year 

follow-up.35  

SECTION 3: PHYSICAL ACTIVITY GUIDELINES FOR PRESCHOOL 
CHILDREN  
Recognition of the early years as a critical period in the establishment of physical activity 

behaviours that track into adulthood,36 and evidence of associated health benefits of physical 

activity in childhood has led to a number of high income countries producing specific physical 

activity guidelines for preschool aged children.37 Such guidelines provide guidance regarding 

the amount of time young children should spend being physically active to accrue health 

benefits.38,39 The guidelines also provide a benchmark against which to assess population 

physical activity levels among young children, and the effectiveness of  government initiatives 

aimed at increasing physical activity in early childhood.38,39 This section describes these 

guidelines and summarises their recommendations for physical activity participation among 

preschool age children.  

In the United States (US) the National Association for Sport and Physical Education (NAPSE) 

was the first organisation to develop physical activity recommendations for children of 

preschool age. The guidelines recommend daily participation in a minimum of 120 minutes of 

physical activity accumulated in at least 60 minutes of structured physical activity and at least 

60 minutes of unstructured physical activity.40 The guidelines were initially released in 2002 

and updated in 2009 and have been utilised globally by academics and researchers in the 

field.37  

In 2009, the Australian Department of Health and Ageing released guidelines on physical 

activity for children aged under five which were informed by a systematic review of 
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evidence.41,42 Similar to the Canadian and United Kingdom guidelines, the Australian 

Department of Health and Ageing recommends that children aged three to five participate in 

180 minutes of physical activity over the day. The guidelines do not include a specific 

recommendation for time spent in any particular activity intensity.42  

In 2011, Canada was the first country to develop official government guidelines with the 

release of the Physical Activity Guidelines for the Early Years (aged 0–4 years).43  The guidelines 

specify daily accumulation of at least 180 minutes of physical activity at any intensity spread 

throughout the day, and were informed by a systematic review of evidence, the findings of 

which were published in 2012.6 Most recently, the United Kingdom Government released 

similar guidelines recommending at least 180 minutes of daily activity spread throughout the 

day. The guidelines were based on a review of evidence by the Australian Health Department, 

conducted as part of the development of Australian National guidelines.41,441   

SUMMARY  

A summary of international and Australian physical activity guidelines for preschool age 

children is provided below in Table 1.2.  
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Table 1.2 Summary of guidelines for physical activity in preschool age children 

COUNTRY GUIDELINE 

US 
200940 

Each day Preschoolers (3-5 years) should: 
 Accumulate at least 60 minutes of structured physical activity 
 Engage in at least 60 minutes of unstructured physical activity 
 Not be sedentary for more than 60 minutes at a time, except when 

sleeping 
 Be encouraged to develop competence in fundamental motor skills that 

will service as the building blocks for future motor skillfulness and 
physical activity 

 Have access to indoor and outdoor areas that meet or exceed 
recommended safety standards for performing large muscle activities 

Canada 
201143 

Preschoolers (aged 3-4 years) should: 
 Accumulate at least 180 minutes of physical activity at any intensity 

spread throughout the day, including: 
• A variety of activities in different environments 
• Activities that develop movement skills 
• Progression toward at least 60 minutes of energetic play by 5 years 

of age 

United 
Kingdom 
201244 

Early years (Under 5s) 
 Children of preschool age who are capable of walking unaided should be 

physically active daily for at least 180 minutes (3 hours), spread 
throughout the day 

 All children under 5 should minimise the amount of time spent being 
sedentary (being restrained or sitting) for extended periods (except time 
spent sleeping) 

Australia42 
2009 

 Preschoolers (3-5 years) should be physical active every day for at least 
three hours (180 minutes) 

 Infants, toddlers, and preschoolers should not be sedentary for more 
than one hour at a time during the day, except when sleeping 
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SECTION 4: PROPORTION OF PRESCHOOL CHILDREN MEETING 
PHYSICAL ACTIVITY GUIDELINES  
Following the development of physical activity guidelines by governments researchers have 

investigated the proportion of children meeting guideline recommendations.  Such research is 

important not only for establishing population level prevalence of adequate physical activity  

but also in enabling policy makers and practitioners to evaluate the effectiveness of physical 

activity promoting programs and interventions.45 The findings of a review of studies conducted 

in the United States (US), Scotland, Finland, Australia, Chile, Estonia, Belgium, and Portugal 

reporting on adherence to the United States guidelines (120 minutes of structured and 

unstructured play per day) are presented below. The findings of studies conducted in the US, 

United Kingdom, Canada and Australia reporting adherence to recommendations for 180 

minutes of activity are also presented.  

ADHERENCE WITH US GUIDELINES  

The proportion of preschool age children meeting US NAPSE recommendation of engaging in 

at least 60 minutes of unstructured physical activity and 60 minutes of structured physical 

activity has been reported in a systematic review and a further two studies.  

Authors of the review describing adherence to the NAPSE guidelines interpreted them as 

recommending 60 minutes of physical activity and up to several hours of unstructured active 

play per day. The review reported on the proportion of children aged two to six years engaging 

in at least 60 minutes of moderate to vigorous physical activity (MVPA). 46 The review included 

studies assessing physical activity variously measured via proxy-report (parent, teacher) 

accelerometer, pedometer, heart rate monitor, direct observation, and the doubly labelled 

water technique among children aged two to six. Studies were not included where: they were 

not published in English; utilised qualitative methodologies; results were not representative of 
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preschoolers (included older children); the sample was comprised of preschoolers with a 

specific ailment; physical activity measurement was conducted after an intervention only; or 

there was no reporting of physical activity level. Results identified 39 relevant studies 

published between 1986–2007 representing a total of 10,316 participants from seven 

countries (US, Scotland, Finland, Australia, Chile, Estonia, Belgium).46 Of these studies, 21 

(54%) reported that children were at least moderately physically active for a minimum of 60 

minutes per day.46 No differences in physical activity level based on measurement methods 

were observed. 

In two additional studies adherence with the recommendation of 120 minutes of physical 

activity per day was operationalised as participation in at least 120 minutes of total daily 

activity at any intensity above sedentary (light, moderate and vigorous combined), assessed 

using accelerometry and applying two sets of cut points including those proposed by Sirard, 

and Pate (ref Bornstein, Beets et al. 2011)  The first study conducted in Portugal among a 

randomly selected sample of children aged 3.5–6.0 years recruited from kindergartens located 

in the metropolitan area of Porto, reported that 74% and 59% of 245 children, participated in 

at least 120 minutes of daily activity on weekdays and weekends respectively.47 The second 

study, using the same definition and measure of activity, was conducted in Belgium and found 

that among 76  four to five year-old children, recruited from a random sample of five 

preschools, 26% met the guideline.48  Currently there is no universally agreed set of cut points 

to determine physical activity intensities for the preschool population (Bornstein, Beets et al. 

2011). Beets and colleagues have reported on the prevalence of compliance with 120 minutes 

of total activity using four different accelerometer cut points commonly applied in preschool 

age. Findings  from  their sample of 397 three- to five-year-old children from Columbia, South 

Carolina, demonstrated  prevalence estimates ranging from 45.7 percent to 99.9 percent 
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(Beets MW, Bornstein D et al. 2011). Specifically, when using the same cut points (Pate et al) as 

the study conducted in Portugal, described above, 99.5 percent of both boys and girls in the 

South Carolina sample were determined to have been meeting the guideline. When using the 

cut points applied (sirard cut points), in the  Belgium study, also described above, children in 

the South Carolina sample demonstrated prevalence estimates of 13.5 percent for girls and  

17.5 percent for boys (Beets MW, Bornstein D et al. 2011). 

ADHERENCE WITH 180 MINUTES OF PHYSICAL ACTIVITY 

The proportion of preschool age children meeting the guideline for participation in at least 180 

minutes of physical activity (as recommended by the United Kingdom, Canadian and Australian 

guidelines) has been reported in four international studies, one using parent report and four 

using accelerometry.   

A study conducted in the US reported on the proportion of children meeting 180 minutes of 

physical activity among a sample of 164 parents of two to five year old children recruited 

through social networking sites and family- and centre-based childcare facilities in Oregon. The 

findings indicated that 50% of children met the guideline during the week and 65% during the 

weekend based on number of parent reported hours children spent participating in active play 

(such as climbing, jumping, running, and skipping) using the Physical Activity and Exercise 

Questionnaire for Children (PAEC-Q).49 

Three studies have reported on the proportion of children meeting 180 minutes of physical 

activity operationalised as participation in at least 180 minutes of total activity at any intensity 

above sedentary (light, moderate and vigorous combined), assessed using accelerometry. The 

first study conducted among a nationally representative sample of 459 three to four year olds 

recruited from private households in Canada reported that 84% of children were meeting the 
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guideline.45 In Portugal a sample of 607 children aged four to six years recruited from 

kindergartens located in a metropolitan area of Porto reported that 96.2% of girls and 99.4% of 

boys met the three hour activity recommendation using the same cut points as the study 

described earlier from Portugal .50 Finally in the United Kingdom, a population-based study was 

conducted among a sample of 593 four year olds, recruited as part of a birth cohort from 

General Practices in Southampton. The study reported that all children met the guideline of 

180 minutes of activity per day.51 The cut points used for this study, broadly aligned with 

preschool-specific cut points used previously (Sirard, Pate), but were lower than those applied 

in the studies conducted in Portugal and Belgium (Vale 2010, 2013, Cardon 2008), and so were 

more likely to report higher levels of activity. Unlike the previous studies (Vale 201047, 201348, 

Cardon 200850) the accelerometers were worn continuously (24 hours each day), and  likely to 

have captured more of children’s daily activity.  

Based on the findings described above, levels of adherence to physical activity guidelines were 

found to vary across guidelines, countries and measurement approach, with objective 

measurement reporting higher proportions.37,52 Further, while objective monitoring (e.g. 

accelerometry) is considered to be the gold standard when measuring  physical activity, 

further variability was also evident based on the selection of different cut-off points to 

quantify  intensities of physical activity.53  

IN AUSTRALIA 

Four studies have reported on Australian children’s adherence to the recommendation of 180 

minutes of physical activity daily. Two studies assessed physical activity using parent report 

and two used accelerometry.  

Parent report data from a cross-sectional sample of children aged between two and four years 
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collected as part of the nationally representative Australian Health Survey showed that in 

2011/12, 72% of two to four year-old children met the guideline for participation in at least 

180 minutes every day.54 These results were broadly consistent with findings from a second 

study of 266 parents sampled from 20 childcare services in Wollongong, New South Wales, and 

15 in Brisbane, Queensland. The study reported that 56% of children met the guideline each 

day on weekdays and 79% met the guideline on weekends.55  

These findings of these two studies however, are higher than the prevalence estimates 

reported in two Australian studies reporting compliance using accelerometers, both using the 

same cut points (sirard) operationalised as participation in at least 180 minutes of total daily 

activity at any intensity above sedentary (light, moderate and vigorous combined),. Hinkley 

and colleagues (2011), from a sample of 704 preschool age children, recruited from preschools 

and childcare services in low, medium and high socio-economic areas of metropolitan 

Melbourne, Victoria, reported that 5% of children achieved the recommendation.56 Dwyer and 

colleagues (2011) reported that 32% of preschool children met the guideline in a subsample of 

76 children recruited from metropolitan Melbourne and Sydney, and, regional Victoria and 

NSW.57  

 

SUMMARY 

Based on the findings described above levels of adherence to physical activity guidelines vary 

across guidelines and countries.  While objective monitoring (e.g accelerometry) is considered 

to be the gold standard when measuring  physical activity, variability is likely evident due to  

the selection of different cut-off points to quantify  intensities of physical activity.53 

In contrast to the findings of studies in other countries, studies conducted in Australia utilising 
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both parent report and objective measures of physical activity where the two studies having 

broadly consistent methods (accelerometer, wear time and applied cut points) suggest that 

many preschool age children are not meeting national guidelines. Such results indicate that 

preschool children are not sufficiently active to accrue the health benefits of physical activity, 

suggesting there is a need for interventions aiming to increase physical activity to 

recommended levels.  

SECTION 5: CHILDCARE AS AN OPPORTUNE SETTING TO 
INCREASE PHYSICAL ACTIVITY LEVELS OF PRESCHOOL AGE 
CHILDREN 
For a number of reasons childcare services represent a promising setting for the delivery of 

interventions to increase the physical activity levels of preschool age children. Firstly, in 

developed countries, a large proportion of the preschool age population spend time in such 

services, often for prolonged periods. For example, in two thirds of all Organisation for 

Economic Cooperation and Development (OECD), countries 70% of children aged three to five 

years were enrolled in formal childcare or preschool programs (childcare) in 2014.58 In the US, 

2011 census data show that 32.9% of all children under five years attend childcare, with this 

increasing to 51% among the three to four year age group.59 Children in the US also spend 

more time accessing childcare compared to other non-centre-based care arrangements with 

children of non-working mothers spending an average of 25 hours per week and children of 

working mothers spending 33 hours.59 In Canada, in 2014, 335 children aged four and under 

attended childcare with 60% attending at least 30 hours a week60 whilst in the United Kingdom 

in 2015, 34% of children under five were reported to access such care.61 In Australia, childcare 

services offer extended care for up to 12 hours per day62 and in 2014 were attended by 84% of 

children aged between five to six63 Given such a high prevalence of use, interventions that are 
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able to be successfully implemented in this setting, even if only moderately effective, have the 

potential to positively impact on the physical activity, and hence health of large numbers of 

children.   

Secondly, childcare services provide an organisational environment amenable to the 

implementation of policies and practices to increase physical activity.64,65 For example, 

childcare services have existing infrastructure which have been suggested to facilitate child 

physical activity.65,66 Importantly, childcare educators view enhancing children’s physical 

activity as part of their role.67-69 Furthermore in the US70 and Australia71 childcare regulations 

and accreditation requirements (Australian Children's Education and Care Quality Authority 

2012) incorporate standards relevant to the promotion of physical activity. For example, US 

State Child Care Licensing regulations refer to requirements for children to participate in gross 

motor and daily outdoor activity time, and participation in vigorous play activity, and quantify 

the time children should spend in physical activity during their time in care.70 In Australia, 

accreditation requirements require childcare services to implement programs that promote 

the health, safety and physical development of children in their care, and the national 

childcare regulatory authority requires childcare services to embed physical activity within the 

service program for children.71 

Thirdly, in recognition of the role that childcare can play in the promotion of physical activity, 

governments and private organisations in both the US and Australia have developed specific 

recommendations regarding the policies and practices such services should implement to 

increase physical activity levels among children attending care. For instance, researchers from 

the University of North Carolina first published physical activity guidelines for childcare 

services in 2009. These guidelines were developed based on research evidence and the expert 

opinion of a national panel of physical activity researchers and a group of North Carolina public 
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health and childcare professionals.72 More recently, the Institute of Medicine, the National 

Resource Centre for Health and Safety in Child Care and Early Education, the American 

Academy of Pediatrics, and the American Public Health Association published national US 

standards for physical activity promoting practices in childcare.73 In Australia, recommended 

practices for promoting physical activity in childcare were released by the Australian 

government in 2010 as part of healthy eating and physical activity guidelines for the setting, 

which were subsequently updated in 2013.74   

Fourthly, as is the case for physical activity generally, evidence suggests that physical activity 

levels among preschoolers whilst attending childcare internationally and in Australia is low.75,76 

A systematic review published in 2010 described findings from 13 studies conducted in the 

United Kingdom, US, Belgium and Sweden reported on preschool children’s physical activity 

levels while attending childcare.76 The review concluded that children’s activity levels in care 

were consistently low with all studies measuring physical activity using accelerometry and 

three of the four studies employing direct observation methods reporting that children 

participated in less than 60 minutes MVPA a day.76 Findings from a recent study of 426 

children attending 42 preschools in Denmark were consistent with these results.75 The study 

measured mean time spent in MVPA in care and reported that overall boys spent 15% of time 

in MVPA and girls spent 12.2%, representing around one hour of the total average 

accelerometer wear time.75 Similarly, the  results of a study conducted with 89 preschool age 

children attending ten childcare centers in Brisbane Australia, reported that children spent on 

average 6% of their time in MVPA representing 24 minutes of their childcare day.77 Such 

findings suggest that that there is scope to improve children’s physical activity levels during 

care and suggests that current childcare policies and practices may not be adequately 

supporting children’s physical activity participation. 
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SECTION 6: IMPROVING THE IMPACT OF PHYSICAL ACTIVITY 
INTERVENTIONS DELIVERED IN CHILDCARE 
The population impact of childcare-based physical activity interventions is suggested to be a 

function of their effectiveness in modifying the physical activity behaviours of children, and the 

number of childcare services that implement effective interventions (reach).78,79 To determine 

the extent to which a population impact can be achieved, the following sections provide a 

summary of research evidence regarding the effectiveness of such intervention in modifying 

children’s physical activity, and the extent of current implementation of childcare physical 

activity interventions. Based on this summary, existing gaps in evidence are identified.   

EFFECTIVENESS OF CHILDCARE INTERVENTIONS IN INCREASING CHILDREN’S PHYSICAL 
ACTIVITY: EVIDENCE FROM SYSTEMATIC REVIEWS  

The findings of systematic review evidence regarding the effectiveness of childcare based 

interventions in improving child physical activity are equivocal.80-82 Four systematic reviews 

have narratively described the effectiveness of such interventions. The first review, included a 

variety of research designs (randomised control, quasi experimental, single group).80 Eight 

studies reporting child physical activity outcomes were included, of which six RCTs and two 

utilised a single group before and after design. The eight studies were conducted in the US 

(n=6), Israel (n=1) and Scotland (n=1). Four (50%) of these studies reported significant positive 

findings, of which two were RCTs and two before/ after studies.80 The review concluded that 

the findings provided encouragement that regularly provided structured physical activity 

programs could increase the amount and intensity of children’s physical activity. It also 

concluded that childcare settings provide multiple opportunities for intervention beyond such 

structured activity programs, and that additional studies were needed to explore such 

opportunities.80 
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The second review described the effectiveness of interventions with a physical activity 

component delivered in childcare settings.81 The review included RCTs, quasi-experimental, 

before/after, pilot and feasibility studies. A total of 23 studies were included, of which 15 were 

RCTs, one a quasi-experimental study, one case control and six either single group or 

before/after studies. Seventeen of the studies were conducted in the US, four in Europe (two 

in Belgium, one in Switzerland, one in Scotland), one in Australia and one in Israel.  Significant 

positive changes in children’s physical activity levels were reported in fourteen (61%) studies, 

of which seven were RCTs, one case control and six before/after studies.81 The review 

concluded that physical activity-specific in-service teacher training may be a potentially 

effective intervention strategy and that more intensive multilevel and multicomponent 

interventions were required.81 

The third systematic review examined the effectiveness of preschool based interventions to 

promote physical activity. The review involved studies conducted between 2002 and 2014 of 

any research design in which preschool age children (aged three to five years) were included. 

Studies that included older age ranges, or were conducted in school early childhood 

educational settings were included if they also involved preschool age children. Studies 

conducted in the community, solely with families or in clinics were excluded. The review 

included a total of nine studies conducted in preschool or childcare settings that reported 

outcomes of child physical activity, of which six were RCTs and three before/after studies. Five 

of the studies were conducted in the US, two in Belgium, one in the United Kingdom, and one 

in Australia. Significant positive effects were reported in three (33%) such studies, one of 

which was a RCT and two were pre/post studies.82 The review concluded that interventions 

involving manipulation of the playground markings, or equipment, and goal setting and 

reinforcement may be effective.  The review concluded that more research was needed to 
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establish the ability of interventions to promote physical activity in preschool children.82 

The fourth review examined the relationship between childcare educators’ practices and 

preschoolers’ physical activity whilst attending childcare through a narrative synthesis of both 

correlational and intervention studies.83 The review included studies assessing the 

effectiveness of childcare educators’ practices on preschoolers’ healthy eating and physical 

activity behaviours, however excluded interventions for which the study results could not be 

explained solely by the educators’ practices (for example those which involved parents, 

modifications to the built environment).83 Six interventions were included in the review, 

including all of which assessed children’s physical activity using objective measures 

(accelerometers and direct observation). Four of these six studies assessed the effects of the 

same intervention in different samples and five of the six studies reported a positive effect on 

children’s MVPA. Of the included studies, three were cluster RCTs, and three were quasi-

experimental studies.83 

IDENTIFYING MODIFIABLE POLICIES AND PRACTICES OF CHILDCARE SERVICES THAT 
MAY IMPACT ON CHILD PHYSICAL ACTIVITY 

Given the equivocal findings of systematic reviews, trials seeking to increase children’s physical 

activity analysis of both controlled trials, experimental and epidemiological studies was 

undertaken to identify opportunities for interventions to improve child physical activity in the 

childcare setting. Table 1.3 provides a summary of identified epidemiological (cross sectional 

and associations studies) and experimental (controlled trials) studies that examined specific 

modifiable physical activity policies and practices of childcare services and the impact of such 

policies and practices on children’s physical activity. The studies were identified from two 

recent systematic reviews.  

The first review examined the relationship between childcare educators’ practices and  
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preschoolers’ physical activity whilst attending childcare83 and included quantitative study 

designs, but excluded interventions for which the study results could not be explained solely 

by the educators’ practices (for example, those which involved parents or modifications to the 

built environment). The review included ten studies of which six assessed the effectiveness of 

interventions, and four assessed correlations between educators’ behaviours and children’s 

physical activity. All studies assessed children’s physical activity using objective measures 

(accelerometers and direct observation).  

The second systematic review specifically examined cross sectional studies reporting correlates 

of physical activity and among children attending childcare and included quantitative studies 

that used an objective measure (such as accelerometers or direct observation).84 The review 

included 27 studies. Intervention studies were excluded. 

The findings of the experimental studies included in the Ward et al. review83 suggested that 

educator-led or structured interventions that required staff to: provide  lessons on motor 

skills; actively participate in children’s physical activities; and use various methods of 

encouraging children to be active, such as positive comments, prompts and/ or feedback had  

a positive effect on child MVPA.83,84 Experimental evidence regarding the effectiveness of 

providing active opportunities through recess, providing indoor space for physical activity, and 

policies or staff physical activity training or qualifications was found to be lacking with no 

identified studies targeting these policies or practices. 
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TABLE 1.3: Summary of evidence for childcare policies and practices that promote child 
physical activity in care by study type based on studies included in two recent 
systematic reviews 

CHILDCARE POLICY / PRACTICE 

EXPERIMENTAL STUDIES 
CROSS-SECTIONAL / 

CORRELATIONAL 

# of 
studies 

Evidence of 
effect 

# of 
studies 

Evidence 
of 

Association 

Provision of active opportunities 
(recess, indoor space for physical 
activity) 

0 N/A 5  

Physical activity policy 0 N/A 2 - 

Structured educator led formal 
physical activity lessons or sessions 

5  0 N/A 

Staff involvement or joining in 
children’s active play 

1  0 N/A 

Staff encouragement of child 
physical activity (positive 
comments, prompts and/or 
feedback) 

4  7 - 

Availability and quality of portable 
play equipment 

1  13 - 

Educator qualifications and training 
in physical activity 

N/A N/A 8 - 

majority (greater than 50%) of studies report significant positive effect or association/ correlation for measures of 
physical activity  

  - majority report no significant effect association or, or findings for included studies are equivocal 

 

Further, despite showing positive effects, experimental evidence for staff involvement or 

joining in children’s active play, and provision of portable play equipment was similarly found 

to be limited with only one study identified to have targeted each of these practices. The 

findings of the identified cross-sectional or correlational studies suggested that provision of 

opportunities for physical activity (recess, indoor space for physical activity) was positively 

associated with increased physical activity among children whilst attending care. Evidence of 

association between all other childcare policies and practices and child physical activity was 

inconclusive.   
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THE EFFECTIVENESS OF PRAGMATIC APPROACHES TO IMPROVE CHILD PHYSICAL 
ACTIVITY IN CHILDCARE 

As described above, regular structured programs requiring staff to instruct physical activity or 

motor skills lessons, training of childcare staff, and the use of various methods of staff 

encouraging children to be active, have been identified as promising approaches in controlled 

efficacy study conditions to improve child physical activity in childcare. It is unclear however 

whether such interventions are capable of achieving improvements in child physical activity 

when implemented under real world childcare service delivery conditions. One explanation for 

the equivocal findings of past systematic reviews has been that such reviews comprise a mix of 

both efficacy or explanatory studies conducted in highly controlled ‘ideal’ circumstances, and 

effectiveness or pragmatic studies delivered under more ‘real world’ conditions.85 Evidence 

from reviews of community based obesity and lifestyle interventions suggest that intervention 

outcomes may differ according to such design characteristics.86,87 For example, a subgroup 

analysis of the effect on BMI of child obesity prevention interventions conducted in 

community settings such as school and childcare services, in a recent Cochrane review, 

reported that the effect sizes of pragmatic  interventions were half those of explanatory 

interventions.87  

 

The effects of pragmatic interventions are of most interest to policy makers and practitioners 

as they represent interventions that are more suitable to implement (to maximise reach) and 

whose effects are more likely to approximate what would occur under real world conditions.88 

Despite this, examining factors that enhance the effectiveness of childcare services 

interventions to improve physical activity of young children has not been previously 

investigated.89 
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SUMMARY AND THESIS AIMS 

Evidence from experimental studies and descriptive research suggests that there is 

considerable potential to improve child physical activity levels through interventions delivered 

in childcare services. There is however a need for research to confirm this potential.90 The 

review of the literature described in the preceding sections has demonstrated a need to 

comprehensively examine the policies and practices in the childcare setting that are associated 

with child physical activity whilst in childcare, and to determine the effectiveness of pragmatic 

interventions in increasing child physical activity in childcare. To address these research needs, 

the first broad aim of the thesis is to: Identify effective interventions that can feasibly be 

delivered in the context and resources of routine childcare service delivery. 

This aim will be addressed through the conduct of three studies: 

1. A study to identify associations between childcare policies and practices and children’s 

physical activity behaviours in the Australian context. This research question will be 

addressed through a cross-sectional study encompassing measures of physical activity for 

children aged three to five, childcare staff practices and service environmental and 

organisational characteristics.  

2. The conduct of a systematic review and meta-analysis describing the effectiveness of 

physical activity interventions. The review will examine the impact of childcare based 

physical activity interventions according to intervention and trial design characteristics 

including whether the trials were pragmatic (those most likely to approximate effects in 

real world settings) or non-pragmatic (those conducted under more tightly controlled 

research conditions). 

3. A study to determine the impact on children’s physical activity levels of a pragmatic staff 

delivered physical activity intervention delivered in childcare. This research question will 

be addressed through the conduct of a cluster RCT.  
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SECTION 7: IMPROVING THE REACH OF EVIDENCE BASED 
PHYSICAL ACTIVITY PROMOTING POLICIES AND PRACTICES IN 
CHILDCARE  
As described above, to maximise public health impact, not only are childcare based 

interventions required that are effective in increasing children’s physical activity, but also 

evidence of strategies that are effective in supporting such interventions to be implemented 

with sufficient reach and fidelity to achieve health improvements at the population level.79,91  

A number of factors have been identified that may impede the implementation of evidence 

based interventions by service providers. For example, theoretical frameworks of professional 

practice change suggest that interventions that are: overly complex; time consuming or 

intensive to deliver; reliant on staff skills not common in the setting; require ongoing resources 

beyond those available; and not consistent with organisational priorities, values or culture are 

less likely to be widely implemented.92-95 Similarly, in relation to the childcare setting 

specifically, findings from empirical studies report that: lack of time and facilities; safety and 

other workplace policies are barriers to the promotion of children’s physical activity by 

childcare staff.96,97 Strategies are therefore required to overcome such practice impediments if 

the implementation of effective physical activity promoting practices by a large number of 

childcare services is to be achieved.98 

THE EFFECTIVENESS OF STRATEGIES TO IMPROVE IMPLEMENTATION OF EVIDENCE 
BASED INTERVENTIONS 

Limited evidence exists regarding the effectiveness of strategies to improve the 

implementation of interventions to improve physical activity, both in non-clinical settings 

generally,99,100 and in childcare services specifically.98 To the authors knowledge only two 

systematic reviews have described the effectiveness of strategies to improve the 

implementation of interventions in non-clinical settings.101,102 The first review examined the 
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effectiveness of strategies to improve the implementation of policies, practices or programs to 

promote children’s healthy eating, physical activity and/or obesity prevention in childcare.101 

This Cochrane review included ten studies, four of which evaluated interventions to increase 

implementation of both healthy eating and physical activity practices, four evaluated 

interventions targeting the implementation of nutrition practices only and two evaluated 

studies targeting the implementation of physical activity practices, both of which are included 

in this thesis (Chapters 4 and 5). The review reported that none of the interventions improved 

the implementation of all policies and practices targeted by the implementation strategies 

relative to a comparison group and concluded that current research provides weak and 

inconsistent evidence of the effectiveness of such strategies in improving the implementation 

of targeted policies and practices in the childcare setting.101 The second review aimed to 

identify such evidence for community based interventions designed to reduce behavioural risk 

factors for cancer.102 Of the 25 included studies, only one was childcare based. This single 

study evaluated the effectiveness of an enhanced web-site for the dissemination of theory-

based educational information to support sun-protection practices among childcare directors 

and the study failed to produce an effect.102 The review concluded that insufficient evidence 

was available to inform successful population-wide implementation of cancer prevention 

interventions in community settings.  

In the absence of sufficient evidence from the childcare setting, evidence from clinical settings 

suggests a range of possible strategies that are effective in improving the professional practice 

of clinicians that may have relevance for increasing such practices in childcare. For example, 

Forsetlund and colleagues conducted a review of RCTs investigating the effectiveness of 

educational meetings (including courses, conferences, lectures, workshops, seminars) in 

improving various forms of professional practice.104 Eighty-one trials were included in the 
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review, which concluded that educational meetings alone or combined with other 

interventions improved professional practice.104 Ivers and colleagues similarly conducted a 

review of randomised trials investigating the effectiveness of audit and feedback strategies in 

changing the professional practice of clinicians.105 Based on the findings of 140 included trials, 

the review concluded that audit and feedback leads to small but potentially important 

improvements in practice outcomes.105 Finally, Giguère and colleagues reported in a 

systematic review of the effectiveness of printed educational materials on clinical practice that 

such materials had a small beneficial effect on professional practice outcomes.106 Further 

evidence is therefore required regarding the effectiveness of such strategies in changing the 

professional practices of staff in community settings generally,101 and in child care settings 

specifically.102 

In the context of limited or no knowledge regarding the effectiveness of interventions aiming 

to support routine implementation of evidence-based physical activity promoting policies and 

practices by childcare settings, the second aim of the thesis was to: 

4. Conduct a study to test the effectiveness of a population based intervention in increasing 

the implementation of physical activity promoting policies and practices by childcare. This 

aim was addressed through the conduct of a quasi-experimental trial evaluating the 

impact of a physical activity intervention disseminated to all childcare services across the 

Hunter New England Region of New South Wales. 

STRUCTURE OF THESIS 
The thesis was conducted in the context of a part-time candidature spanning eight years and 

represents a body of work related to the promotion of physical activity among preschool age 

children attending centre-based childcare addressed by four distinct and novel research 
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questions falling under two broad aims. The thesis comprises six chapters, four of which  have 

been written in the style of a journal article in accordance with the University of Newcastle 

rules regarding ‘submission by publication’ (Appendix I1) including five published papers. Each 

of the included studies were conducted independently and address a specific and novel 

research question in their own right. As such the sequence in which they are presented in the 

thesis aligns to the broad aims not to the chronology of the study conduct or publication. The 

final chapter (chapter 6) provides a discussion integrating the findings of the studies in relation 

to the broad aims. Figure 2provides a summary of the chronology and relationship between 

the five published papers 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIGURE 1.2:  Chronology of publication and relationship between papers. 

Chapter 2: Child physical activity levels and associations 
with modifiable characteristics in childcare 

Conducted March 2010, Published 2015 

Chapter 6: Summary of findings and directions for future research 
Integration of the findings from each of the five chapters and key implications future research. 

 

Aim 1: To identify effective interventions 
that can feasibly be delivered in the 

context and resources of routine childcare 
service delivery 

Chapter 1: Thesis introduction  
Context: promotion of physical activity among preschool age children attending centre-based 

childcare 

Aim 2: To test the effectiveness of a 
population based intervention in increasing 

the implementation of physical activity 
promoting policies and practices by childcare 

Chapter 3: Effectiveness of childcare interventions in 
increasing child physical activity: a systematic review 
and meta-analysis for policy makers and practitioners 

Conducted Oct 2014- Sept 2015, Published 2016  

Chapter 4A and 4B: A cluster randomised trial to 
evaluate a pragmatic, staff delivered intervention to 
increase physical activity among children attending 

childcare 

Conducted March -Sept  2010, Published 2010, 2013 

Chapter 5: A cluster randomised trial to evaluate a 
pragmatic, staff delivered intervention to increase 

physical activity among children attending childcare 

Conducted Nov 2010 – April 2011, Published 2012 
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ABSTRACT 

Objective. To describe children’s physical activity levels during childcare and associations with 

modifiable characteristics.  

Methods. A cross-sectional study of 328 preschool children (43% girls; age 3-5 years) and 145 

staff from 20 childcare services in the Hunter Region of New South Wales (NSW), Australia. 

Pedometers assessed child physical activity levels. Service characteristics and staff attitudes 

and behaviours towards children’s physical activity were assessed using surveys, interviews 

and observational audit. Results were analysed using descriptive statistics and linear 

regression. 

Results. Over the measurement period, average step count of children was 15.8 (SD= 6.8) 

steps/minute. Four-year olds had the highest step counts (16.4, SD= 7.1, p=0.03) with no 

differences by sex. Step counts were significantly higher in services that had a written physical 

activity policy (+3.8 steps/minute, p=0.03) and where staff led structured physical activity (+3.7 

steps/minute, p<0.001) and joined in active play (+2.9 steps/minute, p=0.06). 

Conclusions. Written physical activity policy, structured staff-led physical activity and staff 

joining in active play were associated with higher levels of physical activity. 

Implications. Future childcare physical activity interventions should consider including 

strategies to encourage written physical activity policies and support structured staff led 

physical activities. 
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INTRODUCTION 

Health benefits of physical activity for children include improved blood lipids and blood 

pressure, greater bone mineral density, less depression, and lower risk of overweight and 

obesity.1 Preschool aged children (three to five years) require opportunities to participate in 

physical activity to establish healthy behaviours at an early age and avoid the health 

consequences of inactivity that are known to track into adulthood.2, 3 There is growing 

evidence that preschool age children are not sufficiently physically active.4, 5 As described in 

Chapter 1, studies conducted in Australia utilizing both parent report and objective measures 

of physical activity consistently suggest that many preschool age children are not meeting 

national guidelines that recommend preschool aged children participate in 180 minutes of 

physical activity daily.6-9   

 

Childcare is a key setting in which to promote child physical activity 10-13, as it is accessed by 

large numbers of preschool age children.14  However, as outlined in Chapter 1, in order to 

maximise the potential health impact of interventions conducted in this setting there is need 

to identify modifiable policies and practices that are associated with increased child physical 

activity.15 In Australia little is known about specific characteristics that may contribute to 

increasing children’s physical activity across the childcare day. Further, to our knowledge, 

objective measures of physical activity (such as step counts) have not previously been used to 

describe and determine environmental associations with physical activity levels of children in 

childcare in an Australian context16. The aims of this study therefore were to describe 

children’s levels of physical activity in childcare as assessed by step counts and to describe 

associations between physical activity levels and modifiable characteristics of the childcare 

environment. 
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METHODS 

Ethical approval for this study was obtained from the Hunter New England Area Human 

Research Ethics Committee (approval No.06/07/26/4.04) and University of Newcastle Human 

Research Ethics Committee (approval No.20100038) (Appendix 2.1). 

DESIGN AND SETTING 

The study involved an examination of baseline data collected as part of a randomised 

controlled trial, for which a detailed protocol has been described elsewhere.17 The study was 

set in three local government areas of the Hunter Region of NSW, Australia. These areas 

encompass non-metropolitan ‘ major cities’ and  ‘inner regional’ areas as described by the 

Australian Standard Geographic Classification system and have lower socio-economic status 

than the New South Wales stage average.18 There are approximately 14,061 children aged 

three to five years in this region.14  

 

Long daycare centres (referred to as childcare services) in NSW provide care for eight or more 

hours per day for five days per week and enrol children from six weeks old to six years.14 There 

were a total of 85 services in the study region.  We invited randomly selected services to 

participate in the study until 20 services, with at least 25 enrolled children aged three 

to five years, agreed to (Appendix 2.2). Children were eligible to participate in the study if 

they were enrolled to attend the service on the day of the week nominated by the Authorised 

Supervisor (managers) for data collection. Written consent was obtained at services from 

parents of all eligible children who participated (Parent information letter and consent form 

Appendix 2.3).  
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DATA COLLECTION PROCEDURES AND MEASURES 

Physical activity was assessed using pedometers (model Yamax SW200 and SW7000) 19-21, worn 

over a six-hour measurement period from 9 am to 3 pm (the period over which most children 

were in attendance) in March 2010. Pedometers have been demonstrated to be a valid and 

reliable method of measuring physical activity levels in preschool aged children.15,21,22 The 

measurement period was one day to minimise respondent burden and based on evidence that 

one day of monitoring yields a valid representation of steps per day.23 Data collection was 

rescheduled in three instances where weather conditions disrupted usual service routines and 

prevented children from using outdoor space. The procedures for fitting participants with 

pedometers followed protocols utilised in previous studies of young children20,24 (See study 

training manual Appendix 2.4).  

 

Parents reported demographic and physical activity measures on the participant consent forms 

including child age, Aboriginal and/or Torres Strait Islander status, sex, postcode of residence 

and parental education. Parents were also reported the usual number of days their child 

spends at childcare each week and the usual amount of time their child spends being 

physically active (≤30 minutes, 31-60 minutes, 61-120 minutes, 121-180 minutes, >three 

hours) and participating in small screen recreation during weekdays outside of care hours (≤ 30 

minutes, 31-60 minutes, 61-120 minutes, 121-180 minutes, >three hours) (Appendix 2.3). All 

demographic and physical activity measures were based on those used in other population-

based surveys of preschool age Australian children.18  

 

On the day of pedometer testing, information on service characteristics was collected via an 

Environment and Policy Assessment Observation (EPAO) instrument (Appendix 2.5).25 The 

EPAO has reported high inter-observer agreement (87.3%)25 and included: (1) observation of 
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children’s physical activity and interaction with staff, (2) an audit of service documents, and (3) 

an Authorised Supervisor interview. All other service staff self-completed a staff questionnaire. 

The EPAO and Authorised Supervisor interview included data on the number of children 

enrolled to attend on the day of collection; number of staff; presence of a written policy on 

physical activity (yes/no); outdoor play area (m2); number of types of fixed (from a list of 11 

different types) outdoor equipment; portable (from a list of 17 different types) indoor or 

outdoor play equipment; television observed (yes/no); computer/video game system available 

for use by children (yes/no); time available for playing computer/video games, time for seated 

activities (minutes), outdoor play or staff led structured physical activity (minutes); long 

daycare provision of physical activity training for staff (yes/no); observation of staff leading 

structured physical activity for children (yes/no); number of times staff prompted children to 

be active (divided into two groups at the median) or joined in active play (divided into two 

groups at the median).  

 

The staff questionnaire collected data on educational attainment (University or Australian 

Technical and Further Education (TAFE) qualifications or no formal training), whether or not 

staff were confident in encouraging children to meet physical activity guidelines or saw a role 

for themselves in ensuring children meet physical activity recommendations while in care 

(strongly disagree/disagree/agree/strongly agree), and frequency of joining in with children in 

free active play or prompting children to increase physical activity (rarely/some of the 

time/most of the time/all of the time)(Appendix 2.6). 

ANALYSIS 

Step counts per minute were used for all association analyses to control for different wear 

times over the observation period.26 Participants with step counts less than five steps/minute 
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were excluded from the analysis as step counts this low were deemed not feasible.27 

Descriptive statistics were used to describe daily step counts and service characteristics. 

Bivariate associations (one way ANOVA) between steps/minute and child characteristics, 

characteristics of the childcare environment and staff training, attitudes and behaviours were 

tested using ANOVA.  Independent associations of significant (p<0.05) correlates of step 

counts were tested by fitting a linear regression model within a GEE framework to adjust for 

the clustering of children within childcare services. The number of types of fixed and portable 

equipment were divided into two groups at the median to make a clear distinction between 

services with low and high equipment availability. All statistical analyses were performed using 

SAS software Version 9.2 (SAS Institute Inc., Cary, NC, USA). 

 

RESULTS 

Twenty childcare services agreed to participate in the study representing a 54% response rate 

from 37 invited eligible services. A total of 328 children participated in the study out of 537 

eligible participants from the 20 services, representing a response rate of 61%. Most children 

were four years old (58%, n=191), and 57% were boys (n=186). Almost 4% (n=12) were 

Aboriginal or Torres Strait Islander. Three-quarters of the parents surveyed had either a TAFE 

(24%) or University (51%) education and 73% lived in locations that fell within the upper half of 

the state of NSW with respect to socio-economic status. Based on parent-proxy report, most 

children obtained less than twohours (75%) of physical activity outside of care. Twenty-seven 

percent of children watched more than one hour of television or used other forms of 

electronic media outside of care. An additional 42% spent between 31 and 60 minutes in these 

sedentary activities.  
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The observational period was six hours in most services in line with the period of maximum 

child attendance. Average step count was 5,466 (SD 2,383) and the average number of steps/ 

minute was 15.8 (SD 6.8).  Mean step counts and step/minute by age were: 5298 (SD 2248), 

and, 15.4 (SD 6.4) for three year olds; 5670 (SD 2509) and 16.4 (SD 7.1) for four year olds; and 

4862 (SD 2901) and 14.3 (SD 8.5) for five year olds. Four year olds took significantly more 

steps/minute than three year olds (p=0.03) and this difference was also reflected in total step 

counts (p=0.04). There were no significant differences in total step count or steps/minute by 

gender with males at 5684 (SD 2610) and 16.5 (SD 7.4), and females at 5248 (SD 2156) and 

15.2 (SD 6.2). Likewise for Aboriginal or Torres Strait Islander status with a mean total count of 

5467 (SD 2448) and steps/minute of 16.8 (SD 6.6). 

 

Characteristics of childcare services are shown in Table 2.1. Of the 20 services participating 

most staff (84%) had University or TAFE qualifications, 15 (75%) had no written policy on 

physical activity. The average size of service outdoor play areas was 389m2.  The mean number 

of fixed pieces of outdoor play equipment was three and the mean types of portable 

playground equipment was eight. Only one service had a television present and viewing time 

on the survey day was less than five minutes so this variable was excluded from further 

analysis.  
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Table 2.1: Characteristics of childcare services 

CHARACTERISTIC VARIABLE CLASS Service (n=20*) 

Staff qualifications (n=145) Type of qualification University Trained - n (%) 31 (22) 
  TAFE** trained - n (%) 89 (62) 
  No formal training - n (%) 23 (16) 
    
Children on survey day Number of children enrolled on survey day mean (sd) 28.9 (8.46) 
 Number of children in class observed mean (sd) 19.8 (6.2) 
    

Staff on survey day Number of staff working on survey day mean (sd) 3.1 (0.7) 
    
Policy Written policy on physical activity Yes- n (%) 5(25) 
  No- n (%) 15 (75) 
    
Space and equipment available to promote 
physical activity or sedentary behaviour 

Outdoor play area size (m2) mean (sd) 389 (176) 

Types of fixed play equipment** (indoor or outdoor) mean (sd) 3.3 (1.7) 

 Types of portable play equipment*** (indoor or outdoor) mean (sd) 8.3 (2.6) 
  

Television observed 
 
Yes- n (%) 

 
1 (5) 

  No- n (%) 19 (95) 
 Computer/video games observed Yes- n (%) 3 (15) 
  No- n (%) 17 (85) 

 



CHAPTER 2: CHILD PHYSICAL ACTIVITY LEVELS AND ASSOCIATIONS WITH MODIFIABLE CHARACTERISTICS IN CHILDCARE                          47 

CHARACTERISTIC VARIABLE CLASS   

Time available for indoor or outdoor physical 
activity or sedentary activities 

Total minutes of computer/video or games (n=3) mean (sd)  65.3 (8.7) 

 Total minutes seated mean (sd)  35.2 
(35.2) 

 Total minutes of outdoor play mean (sd)  95.7 
(45.9) 

 
 Total minutes of staff led structured physical activity (n=19) mean (sd)  21.3 

(16.7) 
     
Staff training and participation in, and 
leadership and prompting of physical activity 

Service provides physical activity training for staff Yes- n (%)  10 (50) 

  No- n (%)  10 (50) 
 Staff leadership of structured physical activity Yes- n (%)  19(95) 
  No - n (%)  1 (5) 
 Number of times staff prompted children to increase physical 

activity 
mean (sd)  9.7 (10.4) 

 Number of times staff joined in active play mean (sd)  5.1 (4.7) 

*Unless stated other 
**Fixed play equipment includes balancing surfaces (balance beams, boards etc.), basketball/netball hoop, climbing structures, sandpit, see-saw, slides, swinging equipment (swings, rope 

etc.), tricycle or bike track, tunnels, trampoline or vegetable garden 
***Portable play equipment includes ball play equipment, climbing structures (ladders, frames), floor play equipment (tumbling mats, carpet squares), jumping play equipment 

(skipping ropes, hula hoops), parachute, push/pull toys that require the children to stand when playing (wagon, scooters, prams), riding toys (tricycles, cars), rocking and twisting toys 
(rocking horse), sand/water play toys (buckets, scoops, shovels), slides, twirling play equipment (ribbons, scarves, batons), batting equipment (foam bats, light weight cricket bats), foot 
prints (stones, bricks, tiles, wood blocks), aiming equipment (goals, poles with baskets, targets), mini trampolines, balancing equipment, trucks and cars 
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Most staff (98%) agreed or strongly agreed with the statement ‘I am confident in my ability to 

encourage children to meet physical activity recommendations while in care’ and all staff 

agreed with the statement ‘I have a role to play in ensuring children meet physical activity 

recommendations while in care’. Most (97%) also reported joining in free active play with the 

children and, of these staff, 60% reported joining in most or all of the time.  Almost all staff 

(99%) reported providing verbal prompts to increase children’s physical activity, with 76% 

reporting providing prompts most or all of the time. 

 

Results of bivariate analysis of associations between child, service, and staff characteristics 

with children’s step counts while in care can be seen in Table 2.2. No significant associations 

were observed with the size of the outdoor play area; number of types of fixed or portable 

play equipment; total minutes of outdoor play; total minutes children were seated; physical 

activity training for staff; or frequency of staff prompting physical activity. With respect to staff 

characteristics, if staff at the service reported prompting children to increase their physical 

activity most or all of the time, this was significantly associated with a higher step count (p 

=0.0019). The presence of a written physical activity policy (p=0.034); structured staff-led 

physical activity at the service (p<0.0001); and staff joining children in active play more than 

three times per day (p=0.0576) were significant, independent correlates of higher step counts 

while children were in care, after adjusting for clustering by service using the GEE analysis 

framework. 
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Table 2.2: Results of bivariate and generalized estimating equation (GEE) analysis of associations between child, service and staff characteristics with 
children’s step counts while in care 

INDEPENDENT VARIABLE CLASS BIVARIATE (n=328) GEE (n=324) 
  Unadjusted estimate  

(steps/minute) 
p value Adjusted estimate 

(steps/minute) 
p value 

Child characteristics      
Gender Male 0.8493 0.2563   
Age, years 3 - -   
 4 1.552 0.0307 1.573 0.0274 
 5 -0.238 0.9197 -0.201  
Aboriginal or Torres Strait Islander origin Yes* 1.794 0.1507   
Low physical activity at home (≤60minutes) Yes* 0.0349 0.9410   
High small screen recreation at home (≥60minutes) Yes* 1.307 0.1146   
Long Day Care characteristics      
Written policy Yes* 4.5333 0.0090 3.8544 0.0339 
Large outdoor play area ( >400m2) Yes* 1.536 0.3401   
At least three types of fixed play equipment available Yes* -0.1296 0.9226   
At least eight types of portable play equipment available Yes* 0.835 0.5790   
Total outdoor play (minutes)  0.017 0.3158   
Total minutes children were seated (minutes)  -0.0516 0.0678   
Service provides physical activity training for staff Yes* -1.515 0.3390   
Staff leadership of structured physical activity Yes* 5.609 <0.0001 3.6838 <0.0001 
Staff join children in active play (>3times) Yes* 3.2932 0.0200 2.480 0.0576 
Staff prompt children to increase physical activity (>7times) Yes* -1.0510 0.5147   
Staff characteristics      
Number of staff confident in ability to encourage children to meet 
physical activity recommendations while in care (mean) 

 1.5680 0.6974   

Any staff report joining children in active play most or all of the time Yes* -0.1974 0.9494   
Any staff report prompting children to increase physical activity most 
or all of the time 

Yes* 2.7288 0.0019   

-Referent category, *No was the referent category for all yes/no questions
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DISCUSSION 

This study aimed to describe children’s levels of physical activity in childcare and associations 

with modifiable characteristics of the childcare environment. Step counts were significantly 

higher in childcare services that had a written policy on physical activity and where staff led 

children in structured physical activity and joined children in active play at least three times 

during the day. 

 

There are no current recommendations for the number of steps preschool children should 

take per day, or while in care, although for maintaining a healthy weight, optimal cut points 

have been reported as 12,000 steps/day for Australian boys aged five to 12 years and 10,000 

steps/day for Australian girls in the same age range.28 Two other studies have reported step 

counts in preschool settings. In a study of four preschools in North Carolina, US and Sweden29, 

children aged three to years (n=58) took an average of 16.1 (SD=6.8) steps/minute,  

comparable to the 15.8 (SD=6.8) steps/minute observed in our study. Similar to our study 

(excluding our small sample of five year olds), they also observed that older children had 

higher step counts, with an average steps⁄minute of 12.3 (SD=3.0) in three year olds, 15.8 

(SD=6.0) in four-year-olds and 20.9 (SD=8.8) in five year olds. Interestingly, the US/Sweden 

study observed a significant 4.7 steps/minute difference (p < 0.004) between boys 18.5 

(SD=7.6) and girls 13.8 (SD=5.0) that was not observed in our study (1.3 steps/minute 

difference).  

 

Given that our study had a larger number of participants, a possible explanation for the 

similarity in step counts between boys and girls in our study may be that there was little 

difference in the type of activities boys and girls engaged in while in care. In a study comparing 

various measures of physical activity in preschool children (n=129 children aged four to five 
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years), Cardon et al13 also found no difference in daily step counts between boys (10,121 

SD=2,836) and girls (9,867 SD = 2,422). Based on the step counts observed in our study we 

believe both boys and girls may need to be more active while in care.30 Physical activity 

guidelines for children three to five years in Australia recommend at least three hours of 

physical activity each day and no more than one hour of watching television or using other 

electronic media (DVDs, computer and other electronic games).6 We found that most children 

obtained less than two hours of physical activity outside of care implying that most children 

need to obtain at least an hour of physical activity while in care to meet the current 

recommendations.  

 

Childcare environments are known to exert a substantial influence on children’s physical 

activity behaviour30, and previous studies have identified various policy, space, equipment, 

time-structuring and staff characteristics that may account for this influence. 13 Of the 

characteristics investigated in our study, having a written physical activity policy was 

associated with producing the highest step count (+3.85 steps/minute), suggesting that policy 

may be particularly important for children’s physical activity in childcare. In a previous study31, 

we found that only 48% of childcare services had a written physical activity policy and in this 

study, only 25% had such a policy. A study conducted in 20 childcare services in North Carolina, 

11 found physical activity policy to be weakly related to mean activity levels and the time 

children were observed to spend sedentary or engaged in moderate to vigorous physical 

activity (MVPA).  This may, however, reflect differences in policy implementation and 

enforcement. 

 

We found that structured staff-led physical activity was an important correlate predictor of 

children’s step counts suggesting that teacher involvement is an important stimulus of 
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children’s activity. This is consistent with a number of trials demonstrating positive effects for 

structured teacher-led structured physical activity interventions.32 -35 Our additional finding 

that children had higher step counts in childcare services where staff joined in physical activity 

experiences (+2.480 steps/minute) with children supports this. However, unlike the Bower et 

al study we did not find a significant association with time available for activity. This may have 

been because children may not have been active in the time available for activity (i.e. they may 

have sat and played in a sandbox).  

 

No significant association was observed between the size of the outdoor play area and step 

counts.  This may have been because the size and suitability of the outdoor play space did not 

vary as widely (from 78m2 to 806m2) between childcare services as was observed in a Swedish 

study (from 280m2 to 11, 871m2).36 Two studies11,12 found that portable (positively) and fixed 

(negatively) equipment were significantly related to the proportion of time children spent in 

moderate to vigorous physical activity. While the number of types of fixed and portable 

equipment was not significantly associated with step counts in our study, the same differential 

association was observed. In our study the negative association between types of fixed 

equipment and step counts may be because some equipment did not encourage steps (eg 

sitting and playing in a sandbox) as has been observed in other studies.37 It could also be 

because the equipment ‘crowded’ the space available for physical activity38, or that the activity 

they encouraged was not picked up by the spring-levered pedometers used to measure 

physical activity (eg slow walking, or possibly sliding or swinging).39 Certain types of portable 

equipment (eg riding toys where children are pulled along) may also be associated with 

decreased physical activity40, explaining the lack of association with portable play equipment in 

our study. The lack of association may also be because all services had sufficient equipment to 
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promote physical activity with median number of types of portable equipment at eight 

compared to a median of one piece in the Dowda et al study.12  

 

In terms of staff characteristics and behaviour, Dowda et al in a 2004 study found that children 

were more active on the playground in preschools where teachers were college educated.41 In 

our study 84% of staff had a college education (University and TAFE) perhaps accounting for 

the lack of such an association. Interestingly, physical education training for staff was not 

associated with higher step counts for children in our study or higher MVPA in Dowda’s 2009 

study.12 It may be that training is necessary but not sufficient for promoting physical activity 

for children in care, as has been observed in primary school-based research.42 As a composite 

variable, Bower et al11 found that staff behaviour (interactions between staff and children that 

may promote or discourage physical activity behaviour; includes restricting active play, joining 

in activity, positive statements about physical activity) was correlated with children’s MVPA. 

Our study adds to this finding by showing that of these components, staff joining in with 

children is particularly important. 

 

This study has two main strengths. Firstly, our models exploring correlates of physical activity 

in care included estimates of children’s physical activity behaviour and sedentary activity 

outside of care allowing adjustment for potential confounding. Secondly, we used an objective 

measure of physical activity. The study also has several limitations. Because weight and height 

were not measured, we were unable to adjust for children’s weight status, which is known to 

influence children’s physical activity levels.43 Secondly, child step counts were assessed on one 

day, which while shown to give a valid representation of steps per day relative to a whole 

week in population studies of children23, represent the minimum standard for reliability. Craig 

et al as part of a large nationally representative survey of pedometer-determined physical 
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activity in youth including children aged from five to 19 years, reported that one day of 

pedometer monitoring yielded a valid representation of steps per day relative to the whole 

week in terms of both reliability (ICC = 0.79) and validity (relative absolute percent error [APE] 

= <10%).23   This information in combination with strong findings of non-reactivity23, evidence 

that younger children demonstrate smaller variation in physical activity levels44 and that 

variability is less during week days45  suggest that one day of data collection was sufficient to 

reliably assess young children’s physical activity during a weekday in childcare. None-the-less, 

the internal validity of the findings would have been improved with the addition of multiple 

days.46 Thirdly, pedometers do not measure type or intensity of physical activity and it is 

possible that some of the service and staff characteristics we looked at influenced the type of 

activity children engaged in or intensity. Fourthly, it is possible that authorised supervisors 

selected a day for the evaluation when children were particularly active or staff promoted 

physical activity more than usual which may affect the external validity of findings. Finally, the 

cross-sectional nature of the data means conclusions cannot be reached about causality.  

 

Internationally, there is a clear need in childcare for interventions that promote physical 

activity.31 To implement effective interventions however, those aspects of the childcare 

environment that have the biggest influence on children’s activity levels need to be targeted. 

We found that written physical activity policy, structured staff-led physical activity and staff 

joining in active play were associated with higher levels of physical activity. Also, coupled with 

the lack of association with space and play equipment we think space and equipment are 

probably more than adequate for promoting physical activity in Australian childcare services 

and that what really matters is having an adult join with the children in physical activity. Based 

on these findings we recommend further trials on these influences and that interventions 



CHAPTER 2: CHILD PHYSICAL ACTIVITY LEVELS AND ASSOCIATIONS WITH MODIFIABLE CHARACTERISTICS IN CHILDCARE 55                          

support childcare services to develop and implement written physical activity policies and 

encourage staff to lead structured physical activity and join in with active play.  
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ABSTRACT 

Context. The review describes the effectiveness of physical activity interventions implemented 

in centre-based childcare services and: i) examines characteristics of interventions that may 

influence intervention effects; ii) describe the effects of pragmatic interventions and non-

pragmatic interventions; iii) assesses adverse effects; iv) describe cost effectiveness of 

interventions 

Methods. Data sources were Cochrane Central Register of Controlled trials, MEDLINE, 

EMBASE, PsycINFO, ERIC, CINAHL, SCOPUS, SPORTDISCUS. Studies selected included 

randomized controlled trials conducted in centre-based childcare including an intervention to 

increase objectively measured physical activity in children aged less than six years. Data were 

converted into standardized mean difference and analysed using a random effects model. 

Results. Overall, interventions significantly improved child physical activity (SMD =0.44; 95% 

CI: 0.12-0.76). Significant effects were found for interventions that included structured activity 

(SMD 0.53; 95% CI: 0.12-0.94), delivery by experts (SMD 1.26, 95% CI: 0.20-2.32) and used 

theory (SMD 0.76, 95% CI: 0.08- 1.44). Non-pragmatic (SMD 0.80, 95% CI: 0.12-1.48), but not 

pragmatic interventions (SMD 0.10, 95% CI:-0.13-0.33), improved child physical activity. One 

trial reported adverse events and no trials reported cost data. 

Conclusions. Intervention effectiveness varied according to intervention and trial design 

characteristics. Pragmatic trials were not effective and information on cost and adverse effects 

was lacking. Evidence gaps remain for policymakers and practitioners regarding the 

effectiveness and feasibility of childcare-based physical activity interventions.
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INTRODUCTION 

Participation in adequate physical activity is associated with lower prevalence of overweight 

and obesity in preschool age children and may contribute to sustaining a healthy body weight 

in later childhood.  A number of cross sectional studies conducted with preschool age children 

have reported positive associations between child participation in physical activity and lower 

levels of body fat and Body Mass Index (BMI).1-5  In addition, longitudinal studies have found 

that participation in adequate physical activity during preschool years can protect against 

development of overweight and obesity in later childhood. 1, 6, 7  

Guidelines internationally, including those in Australia and the United Kingdom, recommend a 

minimum of three hours of physical activity across the day.8, 9 In the United States (US) 

guideline recommendations suggest that preschool age children should engage in two hours of 

physical activity per day with 60 minutes being structured and at least 60 minutes 

unstructured.10 Despite such guidelines, a systematic review of 39 studies from seven 

countries found that only 54% of children aged two to six years engaged in 60 minutes of 

Moderate to Vigorous Physical Activity (MVPA) each day.11   

Centre-based childcare (including preschool early education programs, infant classes, 

reception classes, nurseries, and day care centres) 12 represents an opportune setting in which 

to deliver public health interventions to increase young children’s physical activity.13 In high 

income countries, childcare services provide access to a significant proportion of the 

population aged less than five years, often for prolonged periods. In two thirds of all 

Organization for Economic Cooperation and Development (OECD) countries, 70% of children 

aged three to five years are enrolled in formal childcare or preschool programs.14 In Australia 
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95% of children attend either a full-day preschool or long daycare services in the year before 

commencing formal schooling.15 As such, effective physical activity interventions delivered in 

this setting have the potential to positively impact on the health of large numbers of 

children.16, 17 

Research indicates that young children are not sufficiently active during attendance at 

childcare. 18-21 In order to address this, evidence-based initiatives to improve physical activity 

among children in childcare are required. 22 Research evidence synthesised in systematic 

reviews and meta-analyses are recognised as important tools for informing policy decisions to 

improve community health and well-being.23 Despite their potential to influence policy and 

practice, systematic reviews often fail to report information needed by policy makers and 

practitioners to guide such decisions.24 For example, systematic reviews rarely report effects of 

health interventions of various intensities, delivered by differing intervention personnel, or 

using various intervention delivery modalities.25, 26 Furthermore policy makers are interested in 

the cost of program delivery, and need to weigh the potential benefits of an intervention 

against any potential for harm27 , yet less than 15% of systematic reviews of child obesity 

prevention interventions report cost or adverse event outcomes.28 

Compared with the findings of interventions delivered under tightly controlled research 

conditions (‘explanatory’ or ‘efficacy’ trials), the impact of an intervention delivered under 

‘real world’ conditions (‘pragmatic’ trials) are likely to be of particular interest to policy makers 

and practitioners as they are more likely to provide a better approximation of the effect of 

intervention when delivered on a routine basis in the absence of research support and 

expertise.29 Effectiveness or pragmatic  trials  tend to include broader sampling; more 

flexibility with intervention delivery and implementation within the context of usual setting 
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routines.30  In contrast, efficacy or  explanatory trials are  characterised by less representative 

and more motivated samples with more rigid intervention delivery protocols.30   

However, systematic reviews typically combine both ‘pragmatic’ and ‘explanatory’ trials when 

synthesising trial effects. As the effectiveness of explanatory interventions may be greater 

than pragmatic interventions25, 31, 32, pooling of data may over estimate the likely impact of 

interventions when they were delivered in the ‘real world’.30 Isolating the effectiveness of 

pragmatic trials in systematic reviews has the potential to improve the relevance and utility of 

systematic reviews for practitioners and policy makers.25  

To our knowledge, no previous systematic reviews of childcare-based physical activity 

interventions have included an examination of the impact of interventions according to their 

intervention or trial design characteristics, or examined intervention costs and adverse effects. 

To address this evidence gap, a systematic review of randomized controlled trials of 

interventions to improve physical activity among children aged zero to six years attending 

childcare was conducted. The broad aim of the review was to assess the effectiveness of such 

interventions, in addition we sought to examine: 

i) the extent to which intervention characteristics influence intervention effects 

on child physical activity  

ii) the effects of pragmatic interventions (as opposed to non-pragmatic) on child 

physical activity 

iii) any unintended adverse effects on childcare services, services staff or children 

iv) cost or cost effectiveness   
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METHODS 
For the purpose of this review, the term “childcare” refers to public or privately operated 

facilities that are provided outside the home in licensed childcare services attended by 

children aged zero to six years before commencing formal schooling. Services can be full or 

part time and are commonly referred to as childcare (including preschool early education 

programs, infant classes, reception classes, nurseries, and daycare centres).14  “Physical 

activity” was defined as any bodily movement produced by skeletal muscles that require 

greater energy expenditure than resting which is distinct from the definitions and terms of 

physical fitness and exercise.33 This review has been reported in accordance with PRISMA 

guidelines33 and has been registered with PROSPERO (CRD42015019096) (Appendix 3.1).  

INCLUSION CRITERIA 

To be included in this review, trials must have fulfilled the following criteria: 

(a) include children aged under six years with no diagnosed diseases or health problems; (b) 

assess the effects of interventions carried out in centre-based childcare with at least one 

component/ strategy aimed at increasing the physical activity level of attending children 

(including educational, experiential, health promotion and/or structural or environmental 

interventions); c) use an objective measure to assess physical activity (including pedometer or 

accelerometer); (d) employ a randomized study design (including cluster-randomized 

controlled trials); (f) be published in a peer reviewed journal in English. No limit was set on 

date of publication. See Appendix 3.2 for the search strategy and detailed search terms. 

SEARCH METHODS  

A computer based literature search was carried out on 10th -12th September 2014. The search 

was conducted in the following electronic data-bases: the Cochrane Central Register of 

Controlled Trials (CENTRAL) in the Cochrane Library, MEDLINE (1946 to 2014), EMBASE (1947 
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to 2014), PsycINFO (1950 to 2014), ERIC (up to 2014), and CINAHL (up to 2014), SCOPUS (up to 

2014), SPORTDISCUS (up to 2014). The Medline search strategy included filters used in other 

published systematic reviews for ‘physical activity’ 35, ‘population’ (childcare services) 36 and 

‘interventions’.37 Reference lists of previous reviews were searched by MF for potential studies 

missed in the initial literature searches. Author MF screened abstracts and titles. Full texts 

manuscripts obtained for potentially eligible trials were independently assessed for eligibility 

by authors MF and JJ against the inclusion criteria. In instances where the eligibility of studies 

was not resolved via consensus, a decision was made by a third reviewer (LW). 

DATA EXTRACTION 

Trial data were extracted using a standardized data-extraction form (Appendix 3.3) based on 

the Cochrane Public Health Group Methods Manual37, which was piloted prior to initiation of 

the review. Authors MF and JJ, not blind to author or journal information, independently 

extracted the data. Multiple attempts were made to contact authors to source relevant data 

when it was not available in the publication. Discrepancies between reviewers in data 

extraction were resolved by consensus or if required via a third reviewer (LW). Where 

available, the following information was extracted: 

• Descriptive information:  authors; year of publication; country; target population; 

setting; number of participants; participants' age; gender, ethnicity, and 

socioeconomic or geographical status.  

• Information on other intervention characteristics: Intervention 

strategies/components, duration, delivery personnel, and theoretical basis for the 

intervention. 

• Information to enable intervention classification as pragmatic (or non-pragmatic). 

Trials were assessed and scored using the pragmatic-explanatory continuum indicator 
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summary tool (PRECIS-2)33 (Appendix 3.4). The PRECIS-2 tool was developed by a 

group of international researchers and methodologists and has been previously 

applied in a number of systematic reviews.25, 31, 39,40 Each trial was scored across nine 

domains using a five-point Likert scale (1: very explanatory, 2: rather explanatory, 3: 

equally pragmatic and explanatory, 4: rather pragmatic, 5: very pragmatic). Scoring 

was completed according to definitions and criteria set by the tool developers (Table 

3. 1).41  

• Information on the trial physical activity outcome measure: Assessment method, 

assessment periods, and length of follow up. Measures of physical activity could 

include pedometer steps or step rates, accelerometer counts or count rates, minutes 

of MVPA, time in MVPA or percent time in MVPA.  

• Information on adverse events: Adverse event outcomes including any reported 

unintended adverse consequences of an intervention such as any physical, 

behavioural, psychological or financial impact on the child, parent or family, or to the 

service or facility where an intervention may have been implemented. 

• Information on intervention costs: Cost outcomes included any estimates of absolute 

costs or any assessment of the cost effectiveness of included interventions. 

Trial descriptive and outcome data were transcribed and included in study tables by Author 

MF. 
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Table 3.1: Description of domains and scoring based on the PRECIS-2 

DOMAIN DESCRIPTION EXAMPLE SCORING 

1 Participant 
eligibility 
criteria 

Are participants in the trial 
similar to those who would 
receive this intervention if it 
was part of usual care? 

5 for very pragmatic, identical to 
those in usual care; 

1 for a very explanatory approach 
with lots of exclusions. 

2 Participant 
recruitment 

How much effort is made to 
recruit participants over and 
above what would be used in a 
usual care? 

5 for recruitment through usual 
methods; 

1     for a very targeted approach 

3 Setting How different is the setting of 
the trial and from usual care? 

5 where settings is identical to usual 
care; 

1 for approach with only a single or 
specialised centre 

4 Organisation 
of intervention 

How different are the 
resources, expertise and the 
organization of care delivery in 
the intervention from usual 
care? 

5     where identical to usual care; 
1 if the trial increases staff levels or 

requires additional training and 
resources 

5 Flexibility of 
intervention 
(delivery) 

How much flexibility is there in 
how the intervention is 
delivered compared to usual 
care 

5 for identical flexibility to usual care; 
1 if there is a strict protocol and 

measures to improve compliance 

6 Flexibility of 
intervention 
(participant 
adherence) 

How different is the flexibility 
in how participants must 
adhere to the intervention 
compared to usual care? 

5 involving no more than usual 
encouragement to adhere to the 
intervention; 

1 where exclusion is based on 
adherence, and there are measures 
to improve adherence 

7 Follow-up How different is the intensity of 
measurements and follow-up 
of participants in the trial 
compared to usual care? 

5 for no more than usual follow-up; 
1 for more frequent, longer and more 

extensive data collection 

8 Primary 
outcome 

To what extent is the trial’s 
primary outcome relevant to 
participants? 

5 where the outcome is of obvious 
importance to participants; 

1 where using a surrogate, 
physiological outcome or 
assessment expertise that is not 
available in usual care 

9 Primary 
analysis 

To what extent are all data 
included in the analysis of the 
primary outcome? 

5 for using intention to treat; 
1 for analysis that excludes ineligible 

post-randomisation participants, 
includes only completers or those 
following the intervention protocol. 
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ASSESSMENT OF RISK OF BIAS 

The Cochrane Collaboration’s standardized risk of bias tool was used to assess risk of bias 

(Appendix 3.5).42 Authors MF and JJ, not blind to author or journal information, independently 

reviewed and recorded information for all but one of the included studies across the seven 

specific risk of bias domains: sequence generation, allocation concealment, blinding of 

participants and personnel, blinding of outcome assessment, incomplete outcome data, 

selective outcome reporting and ‘other’ issues. Assessment of risk of bias for the trial 

conducted by Authors MF, LW, JW and JJ 43 was undertaken by an independent assessor who 

had had no involvement in that study. Authors Authors MF and JJ independently assigned a 

judgment of either ‘low risk’, ‘high risk, or as ‘unclear risk’ of bias for each domain. The 

assessment process and tools were piloted prior to initiation of the review. Discrepancies 

between reviewers were resolved by consensus or if required via a third reviewer (LW). 

Summary figures were generated with the Review Manager software.44 

DATA SYNTHESIS AND ANALYSIS 

The characteristics of included studies were described narratively. Meta-analysis was 

performed using a random effects model in Review Manager (Version 5.3.5)44 and reported as 

a standardized mean difference (SMD) given differences in outcomes and measures reported 

in included studies.42 Where multiple measures of physical activity were reported in trials, 

counts or count rates were used in pooled analyses in preference to measures of MVPA. 

Measures of physical activity across the day were used in preference to physical activity 

occurring only in the childcare service. Measures of physical activity occurring at the furthest 

period from baseline were used in preference to measure of activity occurring during 

intervention implementation or immediately post intervention; and data from intention-to-

treat trial analyses were used in preference to data included in less conservative analyses. For 
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cluster-randomized trials, the trials’ effective sample size was calculated using the methods 

described in the Cochrane handbook42 before pooling with data from individual randomized 

controlled trials. We used the intra-cluster correlation co-efficient (ICC) derived from the trial 

(if available), otherwise we used an ICC of 0.05 as it represented the median ICC of included 

trials.  

Intervention characteristics identified to be important to intervention effects from previous 

narrative reviews, or to be of particular relevance for policy makers and practitioners26, 37, 45, 46, 

were investigated. These analyses were performed for interventions that included the 

following components (in isolation or in conjunction with others):  structured lessons which 

included planned teacher led activities or programs (yes/no); enhancement of the childcare 

physical environment (such as provision of equipment, re-arrangement of built environment or 

addition of playground markings) (yes/no); parent engagement strategies including 

communication or education (workshop or educational materials) (yes/no). To assess the 

impact of intervention duration, interventions were grouped into two categories including 

those of less than six months duration and those greater than six months. To assess the impact 

of different intervention delivery personnel, subgroups analysis were performed in terms of 

interventions delivered by: existing teaching or service staff; or by external staff and or 

experts. For use of theory, trial results were pooled according to an explicit use of a theory or 

theoretical framework in the design of the intervention (yes/no).  

To describe the effects of pragmatic and non-pragmatic interventions, trials were classified as 

pragmatic or non-pragmatic using the average score across the nine-domains of the PRECIS-2 

tool as per the method applied by Koppenaal et al.40   The PRECIS coding form and toolkit can 

be seen at Appendix 3.3. Where insufficient data existed to score for such domains, this was 

scored as missing. Where this occurred the average was calculated without the ‘‘missing 

value’’. As no cut-off scores are currently provided for the PRECIS-2 tool the scoring method 
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for categorising trials was based on previous studies.31 Trials were classified as pragmatic if 

average score was more than 3.3 or greater and non-pragmatic if less than 3.3. 

Where information on adverse events and cost-effectiveness was available, findings of 

included studies were described narratively. Visual inspection of funnel plots was undertaken 

to identify the potential for publication bias. We performed sensitivity analysis removing 

outliers from pooled analyses based on the inspection of the funnel plots. Statistical 

heterogeneity was reported using the I2 statistic and explored through sub-group analysis. 

RESULTS 

After duplicates were excluded, a total of 6,132 publications were retrieved from the database 

searches. After screening the titles and abstracts of the publications, 64 publications were 

considered potentially eligible. Based on full text review, 47 publications were excluded, 

leaving 17 publications describing 17 unique intervention trials that were included in the 

review. The primary reasons why studies were excluded from the review are included in Figure 

3.1.34 

CHARACTERISTICS OF STUDIES INCLUDED IN REVIEW 

Table 3.2 shows a summary of the characteristics of the included trials. The trials were 

published between 2006 and 2014 with seven conducted in the US47-53, two conducted in 

Australia43, 54, Switzerland55, 56, and Belgium57, 58, and one each in Germany59, Israel60, England61 

and Scotland.62  
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Figure 3.1 Flow diagram outlining search strategy 
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Of the 17 trials, six were conducted in areas of low income or social disadvantage48-52, 61, with 

four of these conducted with minority populations (African American, Latino and Migrants). 50-

52, 56   The number of services participating in each trial ranged from one to 40, with the number 

of child participants ranging from 33 to 826. Across the interventions, the mean age range of 

child participants was between 3.3 and 5.5 years. Intervention duration across the included 

trials ranged from two days in one trial51  to 12 months in another56. In five trials intervention 

duration was between four to eight weeks47, 52, 53, 61, 63 and between three to five months in 

six.43, 48, 49, 54, 58, 60 In a further four, intervention duration was between six to nine months.50, 55, 

59, 62 

 

Structured active lessons were included as an intervention strategy in 13 of the 17 trials.41, 47-50, 

52-54, 58, 59, 61, 62 Other intervention strategies that were either included as a single component or 

as an additional component to a structured activity intervention included re-arrangement of 

play spaces (n=4) 43, 55, 56, 58, addition of physical activity promoting play equipment/markings 

(n=2)54, 57 and teacher engagement/ role modeling with children during free play (n=2).43, 54 

One trial involved scheduling additional outdoor play time.51 Six of the trials also included a 

parent component along with service based strategies47,48,56,59,62 all of which were 

information/education focused (newsletters, information sheets or workshops) with one also 

including a parent homework strategy. Of the interventions, nine included atleast two 

intervention components.41, 49, 52, 54-56, 58, 59, 62 

  

Specific intervention theories were specified in seven trials, the socio-ecological model for 

three43, 55, 61, social cognitive theory in two48, 52 and general systems theory59, and the PRECEDE-

PROCEDE model58 in a single trial each. Childcare staff delivered the intervention in most of 

the trials (n=11). In two trials the intervention was delivered by research staff or experts 53, 59 
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and in two, intervention delivery occurred through a combination of research/experts and 

childcare staff.60, 61 

 

Physical activity was measured using accelerometers in 14 trials, with the remaining three 

using pedometers.43, 49, 60 Outcome data were collected: while intervention support from the 

research team was still active in four trials47, 50, 51, 53; immediately post intervention support in 

11 trials43, 48, 49, 52, 54, 56, 57, 59-62; and between 1-6 months post intervention support in two 

trials.55, 58 In three trials follow-up assessments were carried out at two time points.54, 59, 61 

 

Based on classification using the PRECIS-2 tool, eight interventions were classified as 

pragmatic43,51,52,55,58,59,62 and nine as non-pragmatic.48-50,53,54,56,60,61,63 
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Table 3.2 Characteristics of included trials 

Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
delivery 

personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
measure 

Assessment 
periods Follow-up 

Effect 
size 
SMD 

Alhassan 
United 
States 
2007 

3-5 years 
Latino 
children 
attending 
preschool 
program 
serving low-
income 
families 

34 
1 centre 

2 days Scheduling 
two 30 
minute 
additional 
time blocks 
of 
unstructured 
outdoor free 
play 

N/A Not 
described 

Accelerometer 
(Actigraph) 

Counts per 
minute, % 
time in 
sedentary, 
light and 
MVPA 

2 days 
during 
waking 
hoursd 

During 
active 
intervention 

0.10 

Alhassan 
United 
States 
2012 

2.9-5 years 
Latino / 
Hispanic 
and African 
American 
children 
attending 
low SES 
status 
preschool 
centres 

71 
2 centres 

6 months Daily 30 
minute 
structured 
lessons 
focusing on 
locomotor 
and 
movement 
skills 

Childcare 
staff 

Not 
described 

Accelerometer 
(Actigraph 
GTIM) 

Counts per 
minute, % 
time in 
sedentary, 
light and 
MVPA 

7 
consecutive 
days 
(including 2 
weekend 
days),during 
waking 
hours 

6 months 
after 
baseline 
during the 
intervention 

-0.28 

Alhassan 
United 
States 
2013 

2.9-5 years 67 
2 centres 
(four 
classes) 

4 weeks 30 minute 
outdoor 
structured 
curriculum 
based 
lessons, 3 
times/week 

Research 
staff (with 
aid of 
classroom 
teachers) 

Not 
described 

Accelerometer 
(Actigraph 
GTIM) 

% time in 
sedentary, 
light and 
MVPA 

7 
consecutive 
days, during 
waking 
hours 

During week 
four of 
intervention 

1.21 
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during 
playtime 

Author / 
Country 
/ Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods Follow-up 

Effect 
size 
SMD 

Annesi 
United 
States 
2012 

3-5 years 
Primarily 
African 
American 
children 
from lower 
to middle 
class socio 
– economic 
strata 
attending 
preschool 
classrooms 
of the 
YMCA 

338 
7 centres 
(19 
classrooms) 

8 weeks Daily 30 
minute 
structured 
gross motor 
skill lessons. 
Long and 
short term 
goal setting 
for children 

Childcare 
staff 

Social 
cognitive 
and self-
efficacy 

Accelerometer 
(Actigraph 
GT3X) 

% time in 
sedentary, 
light and 
MVPA, 
vigorous 

4.75 hours, 
during care 
(9.15am to 
2.00pm) 

8 weeks 
after 
baseline 

0.41 

Bellows 
United 
States 
2013 

3-5 years 
Attending 
head start 
centres b 
across rural 
and urban 
settings 

201 
8 centres 

18 weeks 20 minute 
structured 
lessons 
focusing on 
gross motor 
skill/s 
conducted 4 
days/week 

Childcare 
staff 

Not 
described 

Pedometer 
(Walk4L 
Classic) 

Total 
number of 
daily steps 
taken 

6 
consecutive 
days (4 
weekdays 
and 2 
weekend 
days), 
during 
waking 
hours 

19 weeks 
after 
baseline 
(immediately 
after the 
intervention) 

-0.12 
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Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods 

Follow-
up 

Effect 
size 
SMD 

Bonvin 
Switzerland 
2013 

2-4 years 
Attending 
childcare 
centres 
from rural 
and urban 
areas 

273 
30 centres 

8 months Rearrangement 
of indoor and 
outdoor play 
spaces 
Daily physical 
activity period  
Parent 
education 

Childcare 
staff 

Social 
cognitive 
conceptual 
model 

Accelerometer 
(Actigraph 
GT1M) 

Counts 
per 
minute 
number of 
epochs/hr 
in MVPA 
and 
vigorous 
physical 
activity 

One day 
during 
attendance 
at childcare 

9 months 
after 
baseline 

0.19 

Cardon 
Belgium 
2009 

4-5 years 
Attending 
public 
preschools 

583 
40 
preschools 

6 weeks Provision of 
portable play 
equipment 
Playground 
markings 

N/A Not 
described 

Accelerometer 
(Actigraph 
GT1M) 

Counts 
per 
minute % 
time in 
sedentary, 
light and 
MVPA 

One day 
during 
afternoon 
recess time 

4-6 
weeks 
after 
baseline 
(directly 
after 
impleme
ntation) 

0.13 

De bock 
Germany 
2013 

4-6 years 826 
37 centres 
(participating 
in existing, 
state 
sponsored 
physical 
activity 
program) 

9 months Parent 
engagement / 
education 
1 hour 
structured 
physical 
activity lessons 
2 times/week 

External 
gym trainers 

General 
systems 
theory 

Accelerometer 
(Actihart 
monitors) 

Mean 
counts 
per 
minute 
Minutes 
spent in 
MVPA 

6 
consecutive 
days 
(including 2 
weekend 
days), 
during 
waking 
hours 

6 months 
after 
baseline 
At end of 
interventi
on and at 
12 
months 

0.03 
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Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods 

Follow-
up 

Effect 
size 
SMD 

De 
Craemer 
Belgium 
2014 

4-6 years 472 
27 centres 

24 weeks Rearrangement 
of indoor 
classroom play 
space  
1 structured 
lessons 
once/week 
Class room 
activities 
(stories, 
excursions) 
Parent 
education 

Childcare 
staff 

PRECEDE-
PROCEDE 
model 

Accelerometer 
(Actigraph 
GT1M, GTX3 
and GTX3+) 

Minutes of 
light, 
moderate, 
vigorous, 
MVPA and 
total 
physical 
activity 

6 
consecutive 
days 
(including 2 
weekend 
days), 
during 
waking 
hours 

One year 
after 
baseline 

0.17 

Eliakim 
Israel 
2007 

5-6 years 
 

101 
4 preschool 
classes 

4 months Daily 45 
minute 
structured 
sessions based 
on circuit 
training 
(games) 

Childcare 
staff for 4 
days/week; 
professional 
youth coach 
2 days / 
week) 

Not 
described 

Pedometers 
(Stepometer) 

Mean 
steps/day 

During 
school 
hours (8am-
1pm) and 
after school 
hours for 
three 
consecutive 
weekdays 

At end of 
4 month 
program 

4.32 
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Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods 

Follow-
up 

Effect 
size 
SMD 

Finch 
Australia 
2014 

3-5 years 245 
20 centres  

4 months Daily 20 
minute 
structured 
fundamental 
movement 
skills sessions 
Staff role 
modelling, 
limiting SSR 
Rearrangement 
of indoor and 
outdoor 
environment 

Childcare 
staff 

Social 
ecological 
model 

Pedometer 
(Yamax SW 
200 and 
SW7000) 

Step 
counts per 
minute 
Mean 
steps/day 

1 day during 
childcare 
hours (9am-
3pm) 

At end of 
4 month 
intervent
ion 

0.34 

Fitzgibbon 
United 
States 
2011 

3-5 years 
enrolled in 
Head start 
programsb 

190 
18 centres  

14 weeks 20 minute 
structured 
lesson related 
to physical 
activity and 
exercise, 
twice/week 
Weekly parent 
newsletter 
with 
homework 
assignment 

Childcare 
staff 

Social 
cognitive 
theory and 
self – 
determinat
ion theory 

Accelerometer 
(Actigraph 
GT1M) 

% time 
spent in 
moderate, 
vigorous 
and MVPA 

7 
consecutive 
days, during 
waking 
hours 

At end of 
14 week 
intervent
ion 

2.83 
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Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods 

Follow-
up 

Effect 
size 
SMD 

Jones 
Australia 
2011 

3-5 years 
Attending 
centres in 
child 
metropolit
an area 

97 
2 centres  

20 weeks 20 minute 
structured 
lessons 
focusing on 
fundamental 
movement 
skills, 3 times/ 
week 
Teacher 
engagement 
with children 
during 
unstructured 
free play 

Primarily 
childcare 
staff (16 
sessions 
staff, 4 
session 
research 
staff) 

Not 
described 

Accelerometer 
(ActigraphM 
T17164)) 

Counts 
per 
minute 
% time in 
MVPA 
during 
childcare 

2 
consecutive 
days (during 
attendance 
at childcare) 

During 
final two 
weeks of 
intervent
ion and 
one 
week 
after 20 
week 
intervent
ion 

-0.31 

Odwyer 
United 
Kingdom 
2013 

3-4.9 years 
attached 
to 
surestartc 
centres 
located in 
neighbour
hoods in 
highest 
10% for 
national 
deprivatio
n 

218 
12 centres  

6 weeks Portable 
equipment 
1 hour 
structured 
active paly 
sessions, 
once/week 

2 sessions 
experts, 2 
sessions co-
instruction, 
2 session 
staff only 

Social 
ecological 
model 

Accelerometer 
(Actigraph 
GT1M) 

Mean 
minutes 
and % 
time spent 
in light, 
moderate, 
vigorous, 
MVPA 

7 
consecutive 
days, during 
waking 
hours 

At end of 
week 
intervent
ion and 
at 6 
months 
after 
baseline 

0.12 
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Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods 

Follow-
up 

Effect 
size 
SMD 

Puder 
Switzerlan
d 
2011 

4-6 years 
Attending 
preschools 
in urban 
surrounds, 
in areas of 
high 
migrant 
population 

421 
30 
preschools 
(40 classes)  

1 school 
year 

45 minute 
structured 
lessons aimed 
at increasing 
fitness and 
coordination, 4 
times/week 
Parent 
education 
Rearrangement 
of recess play 
environment 

Childcare 
staff 3 
lessons and 
health 
promotor 1 
lesson per 
week, 
reduced to 
twice a 
month after 
four months 

Not 
described 

Accelerometer 
(ActigraphM 
TI/CSA7164) 

Counts 
per 
minute 

5 days 
(consistentl
y worn) 

At the 
end of 
the 1 
year 
intervent
ion 

0.01 

Reilly 
Scotland 
2006 

Children in 
their 
preschool 
year 

285 
36 centres  

24 weeks 30 minute 
structured 
lessons, 3 
times/week 
Parent 
education 

Childcare 
staff 

Not 
described 

Accelerometer 
(ActigraphM 
TI/CSA7164) 

Counts 
per 
minute 
% time in 
moderate 
or 
vigorous 
physical 
activity 

6 days, 
during 
waking 
hours 

6 months 
after 
baseline 

-0.45 
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Author / 
Country / 

Year 

Target 
Population Sample Intervention 

duration 
Intervention 

strategies 

Intervention 
Delivery 

Personnel 

Theory 
base 

Physical 
activity 

assessment 

Outcome 
Measure 

Assessment 
Periods 

Follow-
up 

Effect 
size 
SMD 

Trost 
United 
States 
2008 

3-5 years 
Attending 
half day 
preschool 
program 

42 
1 preschool 
(4 classes 
two 
morning, 
two 
afternoon)  

8 weeks 10 minute 
structured 
active lessons, 
several 
times/week 

Childcare 
staff 

Not 
described 

Accelerometer 
(Actigraph 
WAM 7164) 

Minutes of 
class room 
MVPA 
MVPA 
during 
class room 
and 
normally 
scheduled 
outdoor 
playtime 

During 
preschool 
program 
(2.5 hours) 

Over the 
course of 
the 8 
week 
intervent
ion and 
during 
last two 
intervent
ion 
weeks 

N/A 

 

aFinal sample used in analysis 
bHead start programs (The Head Start Program is a program of the United States Department of Health and Human Services that provides comprehensive early childhood education, health, 
nutrition, and parent involvement services to low-income children and their families 

cSurestart centres provide support for parents of <5 yr old children who reside in the most disadvantaged areas of England 
dWake hours defined as attached when child got out of bed and taken off when child went to bed in the evening 
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RISK OF BIAS 

Figure 3.2 shows the results of the risk of bias assessments. It was unclear whether random 

sequence generation was adequately performed in eight trials due to lack of information in the 

publication.47-52, 60, 63 Risk of bias for concealment of allocation sequence was unclear in five 

trials.48, 49, 52, 58, 60 Six trials reporting intervention delivery involving research personnel that 

were not blinded were assessed as high risk of performance bias43, 48, 50, 51, 53, 60 and in six trials 

risk was unclear due to lack of information.47, 49, 54, 56, 58, 61 In regard to detection bias, while only 

two trials reported blinding of outcome assessors54, 62, given the objective nature of the 

measures used, outcomes were judged not likely to be influenced and assessed as low risk. In 

five trials insufficient information was available regarding numbers and reasons for drop out at 

follow-up to determine risk of attrition bias.47, 52, 53, 57, 60 Only three trials provided information 

to permit judgment of risk for selective reporting.43, 48, 59 Other potential risks of bias were 

identified for three trials. Of these, three trials did not adjust their analyses to take account of 

the effects of clustering in their analysis.49, 52, 60 

 
Figure 3.2 Risk of bias graph: review authors' judgements about each risk of bias item  
presented as percentages across all included studies   
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INTERVENTION EFFECTS 

Overall, 16 of the 17 included trials provided data to enable inclusion in a meta-analysis. In the 

remaining study, no numerical data were provided, with the results being presented in visual 

graphed format only.47 This study reported significant intervention impact on classroom levels 

of MVPA relative to the control group at the completion of an eight week intervention 

involving ten minute structured active lessons, several times/week.  

 

Figure 3.3 presents the findings of the meta-analysis for all 16 included studies. Results show a 

significant effect of interventions (SMD 0.44; 95% CI: 0.12-0.76; p=0.007).  In the sensitivity 

analysis excluding an outlier56, pooled effect estimates were no longer significant (SMD 0.28; 

CI: -0.01-0.56; p=0.06). 

 

Figures 3.4 and 3.5 present the pooled analysis results for trials classified as pragmatic and 

non-pragmatic respectively. Pragmatic interventions did not significantly improve child activity 

(SMD 0.10; 95% CI: -0.13-0.33; p=0.40,) while non-pragmatic interventions showed a 

significant effect (SMD 0.80; 95% CI: 0.12-1.48; p=0.02). 
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Figure 3.3 Standardised mean difference in objectively measured physical activity across all interventions 
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Table 3.3 presents the findings of the subgroup analysis for intervention characteristics. 

Interventions that included structured activity lessons showed a significant intervention effect 

(SMD 0.53; 95% CI: 0.12-0.94; p=0.01,) as did those not including this strategy (SMD 0.17; 95% 

CI: -0.01-0.33; p=0.04). A significant effect was observed for interventions with (SMD 0.41; 95% 

CI: 0.02-0.80; p=0.04) and without an environmental enhancement strategy (SMD 0.73; 95% 

CI: 0.14-1.32; p=0.02). Interventions that did not include a parent strategy showed a significant 

effect (SMD 0.54; 95% CI: 0.09-1.00; p=0.02) as did those six months or less in duration (SMD 

0.58; 95% CI: 0.10-1.05; p=0.02), where interventions involved delivery by experts (SMD 1.26; 

95% CI: 0.20-2.32; p=0.02) and were based on a theory or framework (SMD 0.76; 95% CI: 0.08-

1.44; p=0.03).  
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Table 3.3: Results of meta-analysis for intervention characteristics 

CHARACTERISTIC n I2 (%) 
STANDARDISED 

MEAN 
DIFFERENCEa 

EFFECT SIZE 
(95% 

CONFIDENCE 
INTERVAL) 

p 
VALUE 

Intervention strategiesb 

Structured active lessonsc 

Yes 13 95* 0.53 0.12, 0.94 0.01* 

No 3 0 0.17 -0.01, 0.33 0.04* 

Parent strategyd 

Yes 6 96* 0.41 -0.10, 0.93 0.11 

No 9 88* 0.54 0.09, 1.00 0.02* 

Physical environmente 

Yes 6 90 0.41 0.02, 0.80 0.04* 

No 10 96* 0.73 0.14, 1.32 0.02* 
      
Intervention period 

6 months or less 13 94 0.58 0.10, 1.05 0.02* 

Greater than 6 months 3 10 0.07 -0.05, 0.19 0.25 
      
Intervention delivery personnel 

Teachers / staff only 10 94* 0.27 -0.13, 0.68 0.19 

Involved experts 4 96* 1.26 0.20, 2.32 0.02* 
      
Theoretical basis for the intervention reported 

Yes 5 96* 0.76 0.08, 1.44 0.03* 

No 11 89* 0.25 -0.09, 0.59 0.14 
aStandardised physical activity 
bCategories include all trials describing use of intervention strategy, ie not mutually exclusive 
cPlanned teacher led activities or exercise programs where children were encouraged to explore and practice gross 
motor or fundamental movement skills 

dCommunication or education  
eProvision of equipment, rearrangement of built environment or addition of playground markings 
*p<0.05, significant variable 
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Figure 3.4 standardised mean difference in objectively measured physical activity for pragmatic interventions  
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Figure 3.5 Standardised mean difference in objectively measured physical activity for non-pragmatic interventions 
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COST AND ADVERSE EVENTS 

Of the 17 trials only one reported adverse events and reported no significant difference in the 

rate of change in injuries per month between intervention and control groups.41 No trials 

reported cost data. 

DISCUSSION 

A comprehensive systematic review of the effectiveness of physical activity interventions in 

centre-based childcare services was conducted to provide practice relevant information to 

health policy makers and practitioners. The findings of the review suggest that evidence 

supporting the effectiveness of physical activity interventions in this setting is equivocal. A 

number of intervention characteristics were associated with greater effects including 

structured activity, use of theory in intervention design and delivery of intervention by experts 

or external staff. The review did not find evidence to support the effectiveness of pragmatic 

interventions; however, meta-analysis of non-pragmatic interventions suggests they are 

effective in improving child physical activity. Despite the importance to policy makers and 

practitioners of information regarding any associated adverse events of intervention, only one 

trial reported this information, while no trials reported data on intervention costs or cost 

effectiveness.  

 

Meta-analysis of 16 of the 17 included trials showed a significant effect favoring interventions 

(SMD 0.44; 95% CI: 0.12-0.76). Such findings are consistent with those of the only other 

comparable meta-analysis reporting a significant pooled effect on preschoolers physical 

activity in a sub-group analysis of physical activity interventions conducted in early childhood 

education settings.64 However, funnel plots suggesting the presence of publication bias, and 

sensitivity analysis that involved removing one outlying trial, produced pooled effects that 
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were no longer significant. Other systematic reviews, which have synthesized trial evidence 

narratively, have suggested that the effectiveness of physical activity interventions in childcare 

settings are equivocal.37, 45, 65 For example, in the review of physical activity interventions 

delivered in centre-based childcare conducted by Ward, half of the eight studies identified 

with a physical activity outcome reported non-significant findings.45  

 

Analyses for intervention characteristics suggest that interventions including structured 

activity lessons were effective, a finding supported by correlational studies66, 67 and previous 

reviews.45,62 Consistent with a previous systematic review, interventions including 

enhancements to the physical environment were found to be effective as were interventions 

delivered by external experts.46 Interventions including a parent component were, however, 

not effective.  Intervention strategies targeting parents included in the review primarily 

involved the distribution of newsletters, information leaflets and education sessions. This 

finding may therefore suggest that more intensive parent strategies may be required to 

improve child physical activity behaviours.62, 68 While data within the childcare setting are 

limited, parent communication and engagement strategies are an important component of 

recommended approaches to implementing setting based interventions to promote child 

health69 and have been associated with greater intervention effects in school based physical 

activity interventions.70  Further research using more direct and engaging strategies may be 

required to establish the potential value of parents in maximising the effectiveness of physical 

activity interventions in this setting.   

 

Compared to interventions not utilizing theory in their design, those using theory 

demonstrated an effect that was significant (SMD: 0.76; 95% CI: 0.08-1.44). While it has long 

been suggested that the effectiveness of interventions are maximised where an appropriate 



CHAPTER 3: EFFECTIVENESS OF CHILDCARE INTERVENTIONS IN INCREASING CHILD PHYSICAL ACTIVITY: A SYSTEMATIC REVIEW 
AND META-ANALYSIS FOR POLICY MAKERS AND PRACTITIONERS                   91 

 

theoretical framework is utilised to guide intervention development72, this is the first 

investigation of its effect for physical activity interventions delivered in the childcare setting. It 

should be noted however that the 11 studies that did not report on a "theory" may have 

integrated a theory or conceptual knowledge within their design but not included this 

information in their paper. As such this finding should be interpreted with caution. 

 

While there was evidence to support the effectiveness of non-pragmatic interventions, 

pragmatic interventions in this setting did not significantly improve child physical activity. 

Similar findings have been reported in reviews of other child health interventions.25, 31, 32 For 

example a meta-analysis of 49 child obesity prevention interventions found that the overall 

effect of pragmatic trials on body mass index was non-significant while a significant effect was 

found in trials that were explanatory in design.31 Such findings may be a result of difficulties 

experienced by childcare staff in implementing interventions with high fidelity. For example, 

the pragmatic intervention conducted by Finch43 reported that service staff failed to deliver a 

number of key intervention components.43 Similarly, the pragmatic trial conducted by Bonvin 

and colleagues reported inadequate dose of structured physical activity and heterogeneous 

intervention implementation in their evaluation of a large scale government led physical 

activity program.55  Findings also suggest that that there is a gap in available information 

required to effectively inform intervention implementation strategies.  For example, in half of 

the ten studies reliant on real-world staff to conduct the intervention, limited information was 

reported on the type and nature of training employed to support implementation. Without 

such data practitioners are left bereft of key information required to effectively implement 

such programs. These findings underscore the need for implementation and dissemination 

research to be prioritised to inform strategies that may be most effective in improving 

implementation of programs in this setting. 
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None of the included trials reported cost analyses and only one examined any unintended 

adverse effects. The trial by Finch and colleagues43 found no difference in the injury rate of 

staff or children over the intervention period.  The findings of this review suggest that 

information regarding adverse events is currently not available in trials to inform policy 

decisions and highlights the need for future childcare-based physical activity interventions to 

include these outcomes.28 

 

Strengths of this review include the use of a comprehensive and rigorous methodology 

including a broad search strategy, screening of trials, extraction of data, and appraisal of risk of 

bias using two independent reviewers. In regard to quality of the trials where reporting was 

sufficient, the overall quality of studies in this review was high. While information to assess 

reporting bias was insufficient for most studies, overall most were assessed as having a low 

risk of bias across a number of domains. Despite this, it should be noted that five of the 

included trials were small pilot studies involving two or less childcare centres. There was also 

considerable variation within the characteristics of included trials. For all but one analysis, I2 

statistics indicate considerable heterogeneity (72-97%) and heterogeneity remained high 

following subgroup analysis. Future systematic reviews, with a greater number of included 

studies will have greater capacity to examine findings for trials with large sample sizes and 

explore such heterogeneity. It should also be acknowledged that while we examined the 

effects of individual components many of the interventions included in our analysis were 

multi-component, as such we were unable to separate out the contribution of different 

intervention factors. Future research would benefit from employing factorial designs to isolate 

effects of specific intervention strategies allowing reviews to examine characteristics of 

interventions most likely to contribute to positive intervention effects. 
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CONCLUSIONS 

Despite aiming to generate practice relevant information, our findings indicate the current 

evidence base for childcare delivered physical activity interventions provides limited direction 

for policy makers and practitioners. The results demonstrated that pragmatic interventions are 

not likely to be effective and that information on cost and adverse effects is almost universally 

lacking. However positive effect sizes were identified for a number for intervention 

characteristics, such that structured activity, environmental enhancements and use of theory 

should continue to be recommended for childcare based interventions broadly. 
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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. The study will employ a cluster randomised controlled trial design. Three hundred 

children aged between three to five years from twenty randomly selected childcare services in 

the Hunter Region of New South Wales, Australia will be invited to participate in the trial. Ten 

of the 20 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 childcare. 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. 
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INTRODUCTION  

Regular physical activity among young children can contribute 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 physically 

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 preschools) have been identified as a promising setting for the delivery of interventions to 

increase physical activity among children in early childhood.2, 9-11 First, childcare services 

provide access to a large and growing number of children for prolonged periods each day.5, 13, 

14 Second, childcare services have existing infrastructure which can be used to facilitate child 

physical activity.13 Third, childcare service staff appear amenable to interventions which aim to 

enhance children’s activity.15, 16 Lastly, descriptive research suggests that service policies and 

practices and the physical environment of childcare services are important influences on 

children’s physical activity behaviours.9-11, 17 

 

Despite the potential of childcare services as a setting to increase young children’s physical 

activity experimental research examining  the effectiveness of interventions targeting physical 

activity promoting characteristics in childcare services is limited.12, 18  This was demonstrated in 

the findings of Chapter 3 which reported that evidence regarding effectiveness of childcare 

physical activity interventions was equivocal.12 Further, as indicated in Chapter 1 and Chapter 

3, in order to maximise the population health impact of childcare physical activity 



CHAPTER 4A: A CLUSTER RANDOMISED TRIAL TO EVALUATE A PRAGMATIC, STAFF DELIVERED INTERVENTION TO INCREASE 
PHYSICAL ACTIVITY AMONG CHILDREN ATTENDING CHILDCARE: STUDY PROTOCOL 102 

  

interventions there is a particular need for interventions that are pragmatic in nature and able 

to be delivered by service staff in the context of usual routines and responsibilities. 

 

While Chapter 2 identified potential effective intervention strategies, the effectiveness of a 

pragmatic staff delivered intervention, consistent with best practice physical activity guidelines 

in this setting in Australia,21  had not been tested.  Therefore the aim of this study was to 

assess the effectiveness and acceptability of a pragmatic physical activity intervention, 

delivered by childcare service staff, in increasing the physical activity levels of children 

attending childcare services. This chapter will describe the study protocol by which this trial 

was conducted. 

METHODS  

STUDY DESIGN 

The study will employ a cluster randomised controlled trial design (see Figure 4A.1). A sample 

of eligible childcare services in the study region will be randomly selected and approached to 

participate in the trial. Ten such services will be randomly allocated to a service-level physical 

activity intervention, delivered over a 15 week period, and ten services to a wait list control 

group.   The primary trial outcome measure, mean step counts per minute of children, will be 

collected at baseline and approximately 6 months following baseline data collection. Services 

allocated to the wait list control group will receive the intervention after the collection of all 

follow-up data. 

 

The research methods will be reported in accordance with the CONSORT statement.21 The trial 

is funded by Hunter New England Population Health, and by a Hunter Medical Research 
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Institute Grant (G0900142) (See appendix 4A.1). Ethical approval to conduct the study has 

been obtained from the Hunter New England Area Human Research Ethics Committee 

(approval No.09/09/16/5.12) and University of Newcastle Human Research Ethics Committee 

(approval HREC/09/HNE/286) (Appendix 2.1). 

 

FIGURE 4A.1 CONSORT Flowchart describing progress of participants through the trial 
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SETTING 

The study will take place in the Newcastle, Lake Macquarie and Port Stephens local 

government areas of the Hunter Region of New South Wales (NSW), Australia. These areas 

encompass non-metropolitan ‘major cities’ and ‘inner regional’ areas as described by the 

Australian Standard Geographic Classification system.22 There are 385,376 people residing in 

the area of which 14,061 are children aged three to five years.23 Five percent of residents 

speak languages other than English and two percent of residents are of Aboriginal or Torres 

Strait Islander origin.23 The Hunter Region has lower indices of socio-economic status than the 

NSW state average.22 

SAMPLE 

CHILDCARE SERVICES 

The sample included childcare services in New South Wales (NSW) that provide 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 are centre-based and provide specific preschool 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 services in the study region. Twenty of these services (24%) will be 

recruited into the trial. A list of all childcare 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 participating 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 eligible to participate in the trial childcare services 
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will be required to have at least 25 children enrolled aged three to five years. Eligibility will be 

confirmed with the Authorised Supervisors (managers) of the services 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 

(average of 18 per service) on the basis of consent rates from similar studies in this setting.11 

Children at the service with a significant physical or intellectual disability will be excluded 

where this disability prohibits or has the potential to preclude participation in the intervention 

or impair accuracy of physical activity measures. To be eligible children must be enrolled to 

attend the service on the day of the week nominated by the Authorised Supervisor for baseline 

data collection. 

RECRUITMENT PROCEDURES 

CHILDCARE 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 

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 will be randomised using a random number feature in Microsoft Excel. Authorised 

Supervisors will be mailed recruitment letters informing them of the study and requesting 

their consent to participate (Appendix 2.2). Consent will be obtained through the supervisor 
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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 consent to participate in the study.  

CHILDREN 

To maximise child participation in data collection at recruited long daycare services, the study 

will employ strategies recommended for obtaining active parental consent for health research 

within a school setting.24  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 Supervisors 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 period, parents and Authorised Supervisors will be able to 

contact the coordinator directly with any queries about the study. 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 participation:  

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.  
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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 childcare. This will also enable parents to ask research staff questions about the 

research. Other distribution methods may include the service emailing parents or 

placing recruitment packs in children’s pigeon holes, lockers or bags. The recruitment 

packs will be brightly coloured and include an information sheet, consent 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 (Appendix 2.3). 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 outside of care physical 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.   
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RANDOM ALLOCATION OF CHILDCARE SERVICES 

Childcare 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 

undertaken 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 childcare services differ according to the socio-economic status of the area in 

which the service is located25 the random allocation of childcare services will be stratified by 

the socioeconomic characteristics (high/low) of the service locality. Childcare services in a 

postcode area with a socio-economic status ranked in the top 50% of NSW, based on the 

Socio-Economic Indexes for Areas26 will be defined as a ‘high socio-economic area service’ and 

those within a postcode area with a socio-economic status ranked in the lower 50% will be 

defined as a ‘low socio-economic area service’. Due to the difficulty in blinding services 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 

Chapter 3 found that the effectiveness of interventions are maximised when an appropriate 

theoretical framework is utilised to guide intervention development.12,27 The multi-level 

intervention, described below, was designed using social ecological models of health 

behaviour change. Social ecological approaches acknowledge the multiple interrelated 

influences on health behaviours across social, cultural, and environmental domains.28, 29 The 

social ecological framework has been identified as a suitable conceptual model for the design 
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of physical activity interventions30 and has been applied when describing correlates of 

children’s physical activity behaviours.6, 31 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 practices and the environment.32  Drawing on the 

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. 33 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 Australian 

National Physical Activity guidelines for children6 and the Australian National Healthy Eating 

and Physical Activity Guidelines for Early Childhood Services.20  The intervention has been 

designed and will be overseen by an advisory group with representation from the Department 

of Community Services, the New South Wales Health Department, Authorised Supervisors 

from local services, health promotion practitioners, paediatric researchers and physical activity 

experts. The intervention will be delivered by staff of participating intervention 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 childcare12, 

19, the intervention will comprise of the following components:   

1. Delivering structured fundamental movement skill development sessions:9, 12,34- 36 

Service staff will deliver daily structured fundamental movement skills (FMS) sessions. 

Fundamental movement skills are the building blocks to more advanced movement skills 
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and specific sport skills.37 Structured activity is defined as those that are teacher initiated.  

Each session will include a warm up activity, age and developmentally appropriate teacher 

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 activities (such as table play e.g 

puzzles or play dough).  

3.  Staff role modeling of active play and delivery of instructional practices:1, 19,20, 34 

 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 

physical activity levels.  

4. Providing children with a physical activity promoting indoor and outdoor physical 

environment:11,29, 34, 38,39  

Services will increase the variety of activity promoting resources and toys available to 

children in indoor and outdoor areas. This will include varying arrangements of specific 

portable equipment to maximise child utilisation and interest. Services will also promote 

physically active play through displays, photos, books and posters within the service.  

5. Limiting children’s small screen recreation and sedentary behaviours:6, 19 
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 Whilst at the service, the amount of time children spend watching or using electronic 

media will be limited according to current aged based recommendations.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 strategies to engage services and facilitate 

their implementation of the physical activity intervention. The strategies to support 

intervention delivery are based on an organisational and practice change theoretical 

framework40 and are supported empirically.41-45 The intervention implementation support 

strategies will include:  

1. Provision of staff training:46, 47 

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 messages and concepts, include demonstrations of 

intervention 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. The content of 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:35 

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 providing a program rationale and background, 

current recommendations and best practice guidelines for physical activity in childcare 
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services; policy template; 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; lanyards to be worn by staff during outdoor play with pictures of each 

FMS including 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:45, 48  

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 components. 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 intervention delivery, review goals and 

service progress, reinforce 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 regarding the provision 

of intervention support.  

4. Performance monitoring, and feedback:45, 48 

Information collected during support contacts with the service will be used to monitor 

adoption of intervention components. Aggregated and non-identifiable summaries 
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regarding implementation performance will be distributed to all services following the 

service visit and second phone contact via a project newsletter. The newsletter will 

reinforce the intervention components services are implementing well, highlight areas 

where some services may require improvement, and provide supportive information 

or case studies to facilitate intervention improvement. Performance feedback 

regarding individual service implementation will also be provided by program 

intervention staff during the follow-up service contacts. 

5. Use of relevant and credible opinion leaders:41, 46, 47 

Support to services to deliver the intervention will be provided by two qualified early 

childhood teachers. The first represents a well-known early childhood 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 lecturer from the 

School of Education at the University of Newcastle. 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:41 

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 dissemination of regular project newsletters describing 

the implementation success of other services. Authorised Supervisors will be 
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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 service level physical activity policy to staff and 

parents, and discussing service physical activity practices at staff meetings.  

 

CONTROL GROUP 

Participating services randomised to the wait list control group will not receive any 

intervention support or materials 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.  

SERVICE OPERATIONAL CHARACTERISTICS 

To describe the operational characteristics of participating childcare 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 self-report basic demographic information about their child, as well as 

complete items assessing their child’s usual outside of care physical activity on the participant 
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consent form at baseline (Appendix 2.3). At follow-up, parents will again be asked to complete 

the question on child physical activity levels outside of care via a form which they will return to 

their childcare service. Self-reported physical activity data will be used to assess any physical 

activity 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 survey, completion of the Environment and Policy Assessment Observation 

(EPAO) instrument (see data collection tool at Appendix 2.5) on one three to five year class at 

each service and an audit of service documents. The pen and paper staff survey (Appendix 2.6) 

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 will 

contain items developed by the research team and take 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 intervention components as intended.   

 

The physical activity component of the EPAO49 will be used to assess intervention delivery 

during a one day field observation of staff practices, and environmental characteristics 

(Appendix 2.4, study training manual). The EPAO will be conducted in intervention and control 

services at baseline and follow-up on the day of field data collection assessing child physical 

activity.  Two trained research staff will visit each service. The first staff member will act as the 

observer and record observations using the observation tool on one three to five year old class 

at each service. Where a service has multiple classes, one class will be randomly selected to be 
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the subject of observations. Observations will take place between nine am to three pm, the 

core hours of service operation. The second staff member will assist with pedometer 

placement, playground measurement and general administration. The EPAO has been used in 

both descriptive and intervention studies2, 49 and has reported high inter-observer agreement 

(87.3%).49 As part of the EPAO, one research staff member will conduct a brief ten minute 

interview with Authorised Supervisors during which key physical activity documents including 

service policies and physical activity curriculum will be viewed and audited. Data collection will 

be rescheduled in instances where weather conditions disrupt usual service routines and 

prevent children from using outdoor space (e.g during wet weather or temperatures above 30 

degrees celsius). 

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 nine am and three 

pm. Data in each individual service will be collected for the same day of the week in the 

baseline and follow-up data collection periods. 

Pedometers are unobtrusive battery-operated instruments that are lightweight and about the 

size of a match-box. Pedometers measure vertical oscillations of body movement 50, and 

provide a total count of accumulated movements over the data collection time period.51 

Pedometers have been identified as a suitable tool for large-scale studies given their low cost 

and feasibility.51, 52 Additionally, pedometers have been demonstrated to be an accurate and 

reliable method of measuring physical activity levels in children56, 58 and preschool aged 

children.6, 51, 54 Participant burden associated with wearing a pedometer is minimal54,  
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furthermore, it has been found that preschool age children are comfortable with the contact 

required to collect the data (by pedometer).51  

 

The procedures for fitting participants with pedometers will follow protocols utilised in 

previous studies with young children (Appendix 2.4).38,51,53 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 collection 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 inclusion of items in the staff survey at follow-up for intervention services 

only. 

ADVERSE EVENTS  

Information on adverse events will be assessed via interview with Authorised Supervisors in 

both intervention and control groups at baseline and follow-up. 
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MEASURES 

CHILDCARE OPERATIONAL CHARACTERISTICS 

Operational information sought from the service will include number of years in operation, 

number of enrolled and attending children aged three, four and five years, and number of 

primary contact teaching staff (educators). 

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 activity and small screen recreation outside 

of care were based on those used in other population based surveys of preschool age 

Australian children.55  

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 structured 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 three 
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to five year old children participate in small screen recreation activities including usual length 

of time for each occasion. 

 

Second, the EPAO field study will provide observational 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, total minutes of children’s sedentary activity and 

small screen recreation. The observation will involve 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 level, operationally defined as step counts 

per minute34, 38, 51 as measured by pedometers over the six hour operational period of services, 

from nine am to three pm. 
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INTERVENTION ACCEPTABILITY 

At follow-up the intervention service staff survey will include items assessing the use, 

acceptability and satisfaction with the intervention training and support provided 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.56    

ADVERSE EVENTS  

Adverse events were assessed by asking Authorised Supervisors “What was the number of 

injuries recorded at your service” in the month of data collection at baseline and follow-up. 

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 57 a sample size of approximately 280 children (140 per group) 

attending 20 services at the six month follow-up will be sufficient to detect a difference 

between intervention and control groups of four steps per minute with 80% power at the 0.05 

significance level.  Assuming that long day care services care for 30 children 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 (version 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 



CHAPTER 4A: A CLUSTER RANDOMISED TRIAL TO EVALUATE A PRAGMATIC, STAFF DELIVERED INTERVENTION TO INCREASE 
PHYSICAL ACTIVITY AMONG CHILDREN ATTENDING CHILDCARE: STUDY PROTOCOL 121 

  

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 participants in the 

analysis, based on the groups to which they were allocated, without excluding data based on 

missing outcomes or non-adherence.21 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 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 conducted with participants from services which have 

sufficiently implemented the intervention.  

 

Acceptability of the intervention among staff of services will be assessed by collapsing Likert 

scale categories 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.20 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 comprehensive service based strategies to address physical activity at 
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childcare. Strengths of this study include the trials randomised design, the use of theory, and 

multi-disciplinary input into the intervention design, the implementation 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 implementation of a cluster randomised 

controlled trial of a multi-component intervention aimed at increasing physical 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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ABSTRACT 

Objective. To evaluate the impact of a multi-level intervention on the physical activity levels of 

three to five year old children attending childcare services. 

 

Method. The trial was conducted in New South Wales (NSW) Australia in 2010 in 20 childcare 

services with 459 children. The intervention, included: fundamental movement skill sessions; 

structured activities; staff role modelling; limiting small screen recreation and sedentary time; and 

an activity promoting physical environment. Control services continued with usual routines. 

Physical activity during care was assessed using pedometers at baseline and at six months after 

baseline. Intervention implementation was assessed via observation of staff physical activity 

practices and audits of service environment and policy.  

 

Results. Mean step counts at baseline and follow-up were 17.20 (CI 15.94-18.46) and 16.12 (CI 

14.86-17.30) in the intervention group and 13.78 (CI 12.76-14.80) and 13.87 (CI 12.57-15.17) in the 

control group (p=0.12). Intervention services showed significantly greater increases in the total 

minutes that teachers led structured activities, relative to control group services (p=0.02).  

 

Conclusion. The intervention showed no significant effect on child step counts per minute despite 

increasing time that staff delivered structured activity which is likely to be attributable to 

difficulties experienced by service staff in delivering a number of intervention components. 
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INTRODUCTION 

Adequate physical activity for preschool age children (age three to five years), promotes bone 

health, is protective against obesity and contributes to social, psychological and fundamental 

motor skill development.1-8 The United States National Association for Sport and Physical 

Education have recommended that three to five year old children should engage in at least 60 

minutes of  structured physical activity per day.9 Australian physical activity recommendations 

advise that children aged three to five years participate in a minimum of three hours of physical 

activity per day.10 Compared with these recommendations, research suggests that young children 

are not adequately physically active.11, 12 For example a systematic review of 39 studies from seven 

countries (United States, Scotland, Finland, Australia, Chile, Estonia, Belgium) found that overall, 

only 54% of two to six year old children participated in moderate to vigorous physical activity for 

at least 60 minutes per day.13   

 

Childcare services represent a unique opportunity to deliver interventions to increase young 

children’s physical activity levels. They provide access to a significant proportion of the population 

under five years, often for prolonged periods.14 Research also suggests that young children are not 

sufficiently active during attendance at care.15-18 A number of service characteristics have been 

associated with increased child activity, providing a potential target for physical activity 

interventions. Specifically, delivery of structured  physical activities15, 19; fundamental movement 

skill programs20, 21;  limiting small screen recreation opportunities16, 22; staff  involvement in, and 

verbal prompting of children’s active play23, 24; having a physical activity policy15, 25;  and adequate 

availability of portable play equipment.15 Interventions targeting such characteristics that are 
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effective and able to be implemented by existing childcare service staff, as opposed to external 

experts, have particular public health appeal as they are not reliant on external staff or experts or 

constrained by additional costs associated with their employment. However, findings from 

Chapter 3 indicated that while there was evidence to support the effectiveness of non-pragmatic 

interventions, pragmatic interventions in this setting did not significantly improve child physical 

activity.26  

 

 In this context, we sought to assess the effectiveness and acceptability of a pragmatic physical 

activity intervention, delivered by childcare service staff, in increasing the physical activity levels of 

children attending childcare services. We hypothesized that children in services assigned to the 

intervention group would exhibit higher step counts per minute than children in services where 

usual care was provided.  We also sought to measure intervention implementation, acceptability 

and any unintended adverse effects of the intervention on child injury. This chapter will describe 

the conduct and results of this trial. 

METHODS  

DESIGN AND SETTING 

 A detailed protocol for the trial has been published elsewhere.27 The cluster wait-list randomized 

controlled trial (see Figure 4B.1) was conducted in a sample of eligible childcare services (centre-

based care including long day care services providing care for a minimum of eight hours a day). 

The sample was located across three local government areas of NSW, Australia and the study took 

place between March and October 2010.  All trial outcomes reported in this article were registered 
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with the Australian New Zealand Clinical Trials Registry (ACTRN12610000087055). The study was 

approved by the Hunter New England Area Human Research Ethics Committee (approval 

No.09/09/16/5.12) and University of Newcastle Human Research Ethics Committee (approval 

HREC/09/HNE/286) (Appendix 2.1). 

PARTICIPANTS AND RECRUITMENT 

Recruitment was conducted from January to February 2010. 

CHILDCARE SERVICES 

To be eligible to participate in the trial, services were required to have at least 25 enrolled children 

aged between three and five years. A total of 70 childcare services in the study region served as 

the sampling frame.  

CHILDREN 

Children aged three to five years attending participating services were eligible for the study if they 

attended on the day of the week nominated by the Authorised Supervisor for baseline data 

collection.  
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FIGURE 4B.1 CONSORT flow diagram 
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 RANDOMISATION AND ALLOCATION 

After the completion of service recruitment, a statistician not associated with the project allocated 

services 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. Randomization of long daycare services was stratified by 

socioeconomic status based on evidence of an association with service adoption of physical 

activity promoting practices28, with such status being determined by the postcode in which the 

service was located.29 Services were informed of group allocation via a letter after baseline data 

collection.  

INTERVENTION 

The multi-level intervention, designed using social ecological models of health behavior change30, 

aimed to influence children’s physical activity behaviour through the manipulation of mediators 

across the social, physical and organisational environment of the childcare services.25, 31 

Specifically the intervention targeted 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). The social ecological 

framework has been identified as a suitable conceptual model for the design of physical activity 

interventions32 and has been applied when describing correlates of children’s physical activity 

behaviours.22,33 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 
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instructional practices and the environment.34 The intervention was delivered over a four month 

period and comprised of the following components: 

1. Daily structured fundamental movement skill development sessions:  

The 20 minute session included a warm up activity, an age and developmentally 

appropriate teacher led game focusing on one or more fundamental movement skill, and a 

cool down activity.  

2. Increased opportunities each day for children to participate in physical activity:  

Service staff were asked to, over the course of the usual day, program and 

opportunistically initiate physically active, structured, teacher led activities such as 

movement based group or circle time (where children participate in dance and group 

active games) and modifying planned activities to incorporate active movement such as 

during transitions between routine activities (e.g. children performing a locomotor skill on 

their way to lunch).  

3. Staff role modeling of active play and delivery of instructional practices:  

All staff were asked to participate with children during active child initiated free play (role 

modeling) and provide verbal guidance (prompts to extend active play) and 

encouragement (positive statements about children’s activity) during each free-play 

period.  

4. Providing children with a physical activity promoting indoor and outdoor physical 

environment:  

Services were asked to make more readily available their existing activity promoting 

resources and portable equipment to children in indoor and outdoor areas (for example 

ball and batting play equipment, skipping ropes, hula hoops, tumbling mats, twirling play 
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equipment and climbing frames). Services were also encouraged to include, photos, books 

and posters promoting physical activity within the service. 

5. Limiting children’s small screen recreation and sedentary time: 

 Staff were asked to limit the amount of time children spent watching or using electronic 

media whilst at the service and limit time children spent sitting still to periods of less than 

30 minutes at a time (except when eating meals or sleeping). 

STRATEGIES TO SUPPORT INTERVENTION IMPLEMENTATION 

Strategies employed to support intervention implementation by service staff are described in 

detail elsewhere.27 In brief, they included: a 6 hour training workshop for service staff (a choice of 

four sessions were made available on different dates and days of the week in order to maximise 

the opportunity for attendance by staff in intervention services), provision of resources and 

instructional materials; delivery of follow-up support (two telephone support calls and a two hour 

service visit over the four month intervention period); performance feedback on service 

implementation of intervention components via a project newsletter on two occasions; incentives 

(entered into a draw to win Au$500 vouchers for educational toys and resources) for the 

development of a physical activity policy; and having reliable and credible opinion leaders 

(qualified early childhood teachers, who are respected experts in the field of physical activity and 

early childhood) deliver the training and follow-up support and; securing executive support and 

endorsement through engagement of the service manager. 
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CONTROL GROUP  

Services allocated to the wait list control group did not receive the intervention or any 

intervention support or materials during the study period and were offered the intervention after 

collection of all follow-up data. 

DATA COLLECTION PROCEDURES AND MEASURES  
Baseline data collection occurred between March-April 2010 and post intervention follow-up data 

were collected six months later (September-October 2010). 

SERVICE, PARENT AND CHILD CHARACTERISTICS  

Service operational information was collected from the Authorised Supervisor via a telephone 

interview during service recruitment and environmental and additional staffing and child number 

data were assessed by field data collection staff on the day of baseline data collection. Measures 

include: socioeconomic status of the area based on service postcode location35 , number of years 

in operation, total number of three to five year old children enrolled, number of children enrolled 

to attend  on the  day of data collection, number of university trained teaching staff, number of 

room staff working on the day, number of staff per child on day, outdoor play area (m2) and fixed 

play equipment in the outdoor environment. Fixed play equipment includes balancing surfaces 

(balance beams, boards etc.), basketball/netball hoop, climbing structures, sandpit, see-saw, 

slides, swinging equipment (swings, rope etc.), tricycle or bike track, tunnels, trampoline or 

vegetable garden. The observation also identified the presence of portable and fixed play 

equipment in indoor and outdoor areas. 
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 Parent and child demographic information were assessed via a brief parental self-report survey 

included with the child consent form. Measures obtained included: parental education level; 

socioeconomic status of residence based on postcode; child age, sex; Aboriginal and/or Torres 

Strait Islander status; number of days spent at long daycare each week; and time children spend 

being physically active and participating in small screen recreation during weekdays outside of 

care hours. 

CHILD PHYSICAL ACTIVITY 

Child physical activity was measured using pedometers (model Yamax SW200 and SW7000). Step 

counts during attendance at care were recorded between nine am and three pm on the same day 

of the week at both baseline and follow-up. Craig et al as part of a large nationally representative 

survey of pedometer-determined physical activity in youth including children,  reported that one 

day of pedometer monitoring yielded a valid representation of steps per day relative to the whole 

week in terms of both reliability (ICC = 0.79) and validity (relative absolute percent error [APE] = 

<10%).36 Pedometers measure vertical oscillations of body movement37, and provide a total count 

of accumulated movements over the data collection time period38 and are suitable for assessing 

accumulated time spent being physically active.7, 8 Pedometry has been shown to be a reliable and 

valid measure of physical activity in preschool age children (age three to five years)7, 8, 37-39 and has 

been used in intervention studies assessing child physical activity levels attending childcare.17, 40 

Participant burden associated with wearing a pedometer is minimal41, reactivity is minimal36  and 

preschool age children are comfortable with the contact required to collect the data (by 

pedometer).39 Pedometers were attached by trained research staff to the clothing of children 

above the right hip and in line with the right knee.17, 38, 39  Each participant’s count was reviewed to 
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identify possible malfunctioning, or resetting. All research staff involved in data collection were 

blinded to group allocation. Step counts per minute were calculated, with data being considered 

valid if the pedometer had not malfunctioned, been reset and was worn for at least three hours. 

IMPLEMENTATION OF INTERVENTION  

Implementation of intervention policies and practices were measured in intervention services 

through an observational audit based on the physical activity component of the Environment and 

Policy Assessment Observation (EPAO) (Appendix 2.4).42 The EPAO has been used in both 

descriptive and intervention studies3, 42 and has reported high inter-observer agreement (87.3%).42 

The EPAO was conducted by two trained research staff at baseline and follow-up over a six hour 

observation period in the indoor and outdoor play area of each service between the core service 

hours of nine am to three pm on the day that children’s physical activity was measured. This 

included a ten minute interview with Authorised Supervisors. Such assessments were also 

conducted in controls services to describe secular changes. For both groups, the EPAO assessed 

the number of occasions and total minutes that children participated in: fundamental movement 

skills sessions; physically active structured (teacher led) activities; and small screen recreation. The 

number of minutes of seated time and number of times such activities exceeded a 30 minute 

period were assessed as were the number of times staff: delivered prompts to increase child 

activity; made positive statements to encourage activity; and joined in children’s active play. The 

observation also identified the presence of physical activity displays, books and posters, a written 

physical activity policy and portable play equipment in indoor and outdoor areas. Portable play 

equipment included ball play equipment, climbing structures (ladders, frames), floor play 

equipment (tumbling mats, carpet squares), jumping play equipment (skipping ropes, hula hoops), 
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parachute, push/pull toys that require the children to stand when playing (wagon, scooters, 

prams), riding toys (tricycles, cars), rocking and twisting toys (rocking horse), sand/water play toys 

(buckets, scoops, shovels), slides, twirling play equipment (ribbons, scarves, batons), batting 

equipment (foam bats, light weight cricket bats), foot prints (stones, bricks, tiles, wood blocks), 

aiming equipment (portable goals, poles with baskets, targets), mini trampolines, balancing 

equipment, trucks and cars. 

INTERVENTION ACCEPTABILITY  

Data regarding intervention group staff acceptability of the intervention resources was collected 

via a written survey completed at follow-up for intervention group services. Data regarding uptake 

of training by services was sourced from program records which were collected by research staff 

during implementation. Acceptability of the resources, training and overall program was assessed 

by asking staff to respond to a Likert scale including ‘strongly agree, agree, disagree, strongly 

disagree” for the following items; The information in the Guide is easy to understand; The 

information in the Guide is appropriate to the long daycare setting ; The information in the Activity 

Handbook can be applied in the long daycare setting;The information in the Activity Handbook is 

easy to  use;  Children found the activities from the Handbook enjoyable; The activities in the 

Handbook were age and developmentally appropriate;The Activity Cards are easy to use; Children 

found the activities in the cards enjoyable; The activities in the handbook were age and 

developmentally appropriate. In regards to training and overall satisfaction, the following items 

were similarly assessed: I would recommended the training to other childcare staff; The 

information covered in the training was useful; I learned new information at the training that I 

could apply in my day to day practice; The children attending our service benefited from 
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participation in the program; I benefited from participation in this program; I would recommended 

the program to other children’s services staff. Reach was assessed using the total number of staff 

at each service eligible to attend training. 

ADVERSE EVENTS  

Information on adverse events was assessed via interview with Authorised Supervisors in both 

intervention and control groups at baseline and follow-up. Adverse events were assessed by 

asking Authorised Supervisors “What was the number of injuries recorded at your service” in the 

month of data collection at baseline (March 2010) and follow-up (August 2010). 

TEMPERATURE 

Baseline data was  collected during autumn and follow up collected during winter/spring. 

Information on minimum and maximum daily ambient temperature (degrees celcius) were 

obtained from local meteorological data each data collection day during baseline and follow-up 

data. The average of the minimum and maximum temperatures was then calculated for each data 

collection period. 

SAMPLE SIZE AND POWER CALCULATIONS 

Assuming a step count per minute of 17 among children attending control services and an intra-

class correlation of 0.143 it was calculated that recruiting 350 children from 20 childcare services 

would provide a sample of 280 participants (140 per group) at the final follow-up data collection. 

This was based on the assumption that services cared for 30 children aged three to five years per 

day on average (Unpublished data), an estimated child participation rate of 65% and 20% attrition 
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at follow-up. Such a sample size was sufficient to detect a difference between the intervention and 

control groups of four step counts per minute with 80% power at the 0.05 significance. 

ANALYSIS 

All statistical analyses were performed with SAS (version 9.2) statistical software. All statistical 

tests were two tailed with an alpha value of 0.05. Mean, standard deviation, and percentages 

were calculated to describe the parent and child demographic and service characteristics of 

intervention and control groups at baseline. Step counts were converted to a rate per minute 

based on wear time.17, 38  The analysis of the step count data was completed using a generalised 

linear mixed model, which is a hierarchical model with random intercept terms for childcare 

service and for children nested within each service. Such analyses account for the correlation 

between pre and post measures and adjust for clustering within childcare services. The outcome in 

the model was the child’s step count with predictors of time, group and an interaction term for 

time by group. The coefficient of the interaction term is an estimate of the differential change 

between groups.   The analysis used all available participants with data for both time points. A 

sensitivity analysis imputed step-counts forwards or backwards as a substitute for missing data 

where participants had consented but were unavailable on the day of data collection at either 

baseline or follow-up. Intervention effect on staff practices, organisational policy, environment 

and adverse events were estimated using logistic regression. The logistic regression models 

included terms for time, group (intervention or control group) and the interaction of time and 

group. Results are described as mean and standard deviation (SD) or as a count. Acceptability data 

was calculated using the percentage of staff that reported either ‘strongly agree’ or ‘agree’ to each 

item.  
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RESULTS 
Figure 4B.1 describes the participation of services and participants in the trial. Of the 537 eligible 

children, consent was obtained for 459 (84%) to participate in baseline and follow-up data 

collection. Of these 348 (65%) were available at baseline to wear the pedometers and 328 (61%) 

provided valid data. At follow-up 317 (59%) of the original 459 children were available to wear 

pedometers and of these 294 (55%) had valid data. 

SERVICE, PARENT AND CHILD CHARACTERISTICS  

Service and participant characteristics by intervention and control group are shown in Table 4B.1. 

A higher percentage of control group services were located within areas of higher socioeconomic 

classification (90 vs 60%) and reported being in operation for more years than services in the 

intervention group (20 vs 8 years). The control group also had a higher proportion of parents 

residing in areas of higher socioeconomic classification (82 vs 65%) and a higher proportion of 

children of Aboriginal or Torres Strait Islander background (4.6 vs 2.9%). 

CHILD STEP COUNTS  

The between group analysis comparing rate of change in mean child step counts per minute from 

baseline to follow-up were non-significant p=0.12. Specifically mean child step counts in the 

intervention group at baseline and follow-up were 17.20 (CI 15.94-18.46), and, 16.12 (CI 14.86-

17.30) and in the control group were 13.78 (CI 12.76-14.80), and 13.87 (CI12.57-15.17) (Table 

4B.2). This non-significant result remained for the sensitivity analysis when children’s step counts 

per minute at baseline and follow-up were imputed for missing data at both time points (p=0.07). 
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Table 4B.1: Service, parent and child characteristics by group 

AT BASELINE INTERVENTION CONTROL 

Service characteristics n=20  n=20  

SEIFA in top half of state % 60.0  90.0  

Years of operation- mean (std) 7.8 (4.44) 20.0 (10.1) 

Children enrolled – overall mean (std) 64.3 (21.2) 58.5 (25.4) 

Children enrolled  on day of collection- mean (std) 30.6 (7.21) 27.1 (9.60) 

Number of Tertiary qualified staff –mean (std) 1.7 (1.5) 1.6 (1.2) 

Number of children in class observed–mean (std) 21 (5.5) 19 (7.0) 

Number of staff working on survey day–mean (std) 3.1 (0.6) 3.1 (0.9 

Number of children per staff member–mean (std) 6.6 (1.3) 6.2 (2.1) 

Outdoor play area size (m2) –mean (std) 435 (233) 342 (81) 

                                                     median (min, max) 395 (78, 806) 334 (234, 534) 

Number of types of fixed play equipment–mean(std) 3.3 (1.3) 3.3 (2.1) 

                                                        median (min, max) 3.0 (1.0, 5.0) 2.5 (1.0, 7.0) 

Parent characteristics 

Consenting parent has university qualification (%) 50.0  51.0  

Parent residential area socioeconomic 
classification in top half of state 

65.0  82.0  
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Table 4B.1: Service, parent and child characteristics by group (continued) 

AT BASELINE INTERVENTION CONTROL 

Child characteristicsa n=172 n=156 

Age of child (%)   

3 years 37.0 35.0 

4 years 57.0 61.0 

5 years 5.3 3.9 

Male (%) 54.0 60.0 

Aboriginal or Torres Strait Islander (%) 2.9 4.6 

Days a week the child usually attends (%)   

1 day 3.5 13.0 

2 days 45.0 41.0 

3 days 31.0 27.0 

4 days 9.7 17.0 

5 days 11.0 2.6 

Time child spends being physically active outside childcare (%)   

Zero/none 0.8 0.9 

1-30 minutes 14.4 9.8 

31-120 minutes 54.0 66.0 

121-180 minutes 12.0 12.0 

Greater than 3 hours 18.0 12.0 

Time child spends watching Television, video, DVD or 
computer games outside childcare (%) 

  

Zero/none 3.8 5.2 

1-30 minutes 25.4 25.0 

31-60 minutes 28.0 28.0 

Greater than 60 minutes 28.0 27.1 
a All children who had valid pedometer data at baseline 
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Table 4B.2: Pedometer step counts by group 

 STEP COUNT PER MINUTE (sd)     

 Intervention 95% CI Control 95% CI ICCc Effect size t-value p value 
a Main Baseline analysis 17.20 15.94-18.46 13.78 12.76-14.80 0.23    

 (7.33)  (5.61)      

 N=172  N=156      
         
 Follow-up 16.12 14.86-17.38 13.87 12.57-15.17 0.23 1.39 1.56 0.12 

 (6.22)  (6.25)      

 N=125  N=120      
         
b Sensitivity Follow-up analysis 16.09 15.06-17.12 13.85 12.87-14.83  1.28 1.85 0.07 

 (6.76)  (6.07)      

 N=218  N=1.97      
a All children with valid data at both time points with no imputation 
b All children with valid data at both time points and imputing both forwards and backwards to that those that only have data for one time point have their data imputed for the 

other (BOCF) 
c Intra-class correlation coefficient based on ANOVA
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IMPLEMENTATION OF INTERVENTION  

Table 4B.3 shows the results for implementation of intervention components by group over time. 

Relative to the control group, intervention group services showed significantly greater increases in 

total minutes that staff were observed to deliver structured activities (p=0.02). There were no 

other significant between group differences in the prevalence of supportive practices, policy or 

environmental characteristics. 

ACCEPTABILITY  

Staff reported high satisfaction with the program overall (93-98%), and the resources (60-100%),  

with unanimous satisfaction reported for the training (100%).  All intervention services had staff 

attend the training workshop with an average of 3.5 staff members attending from each service, 

representing 41% (n=34) of all intervention service staff. The range of staff participation in the 

workshop for intervention services was 18-100%. 

ADVERSE EVENTS 

At baseline the injury rate per month was 0.18 (CI0.09-0.27) in the intervention group and 0.12 (CI 

0.04-0.20) in the control group. At follow-up the injury rate per month for the intervention group 

was 0.17 (CI0.08-0.27) and 0.11 (CI 0.03-0.19) in the control group. When comparing groups there 

was no significant difference observed in the injury rate per month (p=0.85).  
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TEMPERATURE 

During the baseline data collection period the mean ambient minimum temperature was 18.7 and 

mean maximum temperature was 26 degrees celcius. During follow-up data collection period the 

mean minimum temperature was 11.9 and mean maximum temperature 20 degrees celcius.  
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Table 4B.3: Pedometer step counts by group 

OBSERVED PRACTICE AND POLICY 

 

MEASURE 

INTERVENTION (n=10) CONTROL (n=10)  

 Baseline Follow-up Baseline Follow-up Interaction 
p value 

Fundamental movement skill 
development activity sessions 

 Total occasions 
Mean (std) 

0.00 
(0.00) 

0.80 
(0.92) 

0.10 
(0.32) 

0.30 
(0.48) 

0.07 

  Total minutes 
Mean (std) 

0.00 
(0.00) 

4.30 
(6.09) 

1.70 
(5.38) 

2.50 
(4.84) 

0.24 

Staff delivery of structured physical 
activity 

 Total minutes of structured 
physical activity 
Mean (std) 

23.67 
 

(6.03) 

52.40 
 

(45.29) 

37.80 
 

(13.33) 

27.00 
 

(1.41) 

0.02 

Staff role modeling of active play and 
delivery verbal prompts 

 Number of times staff participated 
in active play 
Mean (std) 

4.90 
 

(3.84) 

6.30 
 

(4.16) 

5.30 
 

(5.62) 

3.70 
 

(4.60) 

0.08 

  Number of times staff prompted to 
initiate or increase physical activity 
Mean (std) 

6.40 
 

(5.52) 

5.40 
 

(5.52) 

12.90 
 

(13.15) 

9.80 
 

(13.46) 

0.75 

  Number of times staff provided 
positive statements about physical 
activity 
Mean (std) 

9.20 
 
 

(6.96) 

10.90 
 
 

(17.19) 

17.80 
 
 

(15.49) 

7.40 
 
 

(9.75) 

0.07 

Limiting small screen recreation and 
sedentary time 

 Total minutes of television viewing 
Mean (std) 

0.00 
(0.00) 

0.00 
(0.00) 

6.90 
(21.82) 

12.00 
(37.95) 

0.29 

  Number of services with any 
observed seated time exceeding 30 
minutes 

4 4 6 3 0.34 

  Total minutes of seated time 
Mean (std) 

39.17 
(41.27) 

45.71 
(25.82) 

52.11 
(27.82) 

45.80 
(27.44) 

0.56 
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OBSERVED PRACTICE AND POLICY 

 

MEASURE 

INTERVENTION (N=10) CONTROL (N=10  

 Baseline Follow-up Baseline Follow-up Interaction 
p value 

Physical activity promoting resources 
and materials 

 Number of posters, pictures or 
displayed books about physical 
activity 
Mean (std) 

2.33 
 
 

(2.31) 

4.25 
 
 

(2.06) 

1.00 
 
 

(.) 

9.33 
 
 

(10.21) 

0.20 

Portable equipment  Number of portable play 
equipment items indoors 
Mean (std) 

0.50 
 

(0.53) 

0.20 
 

(0.63) 

0.50 
 

(0.71) 

0.30 
 

(0.48) 

0.77 

  Number of portable play 
equipment items outdoors 
Mean (std) 

0.50 
 

(0.53) 

0.20 
 

(0.63) 

0.50 
 

(0.71) 

0.30 
 

(0.48) 

0.77 

Policy  Number of services with a written 
physical activity policy 

3 5 2 6 0.50 

a The interaction p value is to see if there is a different effect of the intervention over time on the outcome 
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DISCUSSION 

This randomized controlled trial sought to assess the impact of a pragmatic intervention delivered 

by existing childcare service staff to increase objectively measured child physical activity in care. 

The findings indicate that while the intervention increased the amount of time staff spent 

delivering structured activities and was considered highly acceptable, no significant intervention 

effect on child step counts per minute during care were found.  

 

 A number of factors may have contributed to this result. First, at both time points mean child step 

counts per minute were higher (+3.42, +2.25) in the intervention group compared to the control 

group limiting scope for further increases. There is also the potential that differences between 

groups in the service level characteristics assessed or other environmental characteristics that 

were not assessed in this study such as playground topography (trees, shrubbery, and broken 

ground)17 may have acted as confounding factors. Future studies randomizing a greater number of 

services will reduce the risk of confounding. Intervention implementation data also provides 

potential explanation of the trial results. Although observational data indicated that intervention 

services provided significantly more time for structured physical activity compared with control 

group services, the duration of structured activity in both groups was relatively high and greater 

than the 20 minutes of daily structured activity which has characterized other effective 

interventions.40, 44, 45 Chapter 3  found that while structured activities delivered by external experts 

or research staff are effective in improving child physical activity40,46, those which have been 

delivered by usual childcare service staff have tended to be ineffective.43,47,48 While the 

intervention delivered in this trial targeted a number of physical activity promoting characteristics 
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beyond structured activity, most of the intervention elements did not improve, reducing the 

capacity to influence child activity level.  

 

Several factors may have also limited the effectiveness of the intervention implementation 

strategies and could be considered as opportunities for enhancing future interventions which rely 

on delivery by existing service staff. First, the trial included only one day of staff training, at which 

less than half of all intervention service staff attended with representation by one service as low as 

18%. Providing training on site, or offering multiple opportunities for staff to attend professional 

development opportunities at times convenient for staff may maximise the number of service staff 

appropriately trained to deliver the intervention. Second, follow-up support involved just two 

follow-up telephone contacts and a two hour site visit. By comparison, other successful  

interventions delivered by staff have been characterized by up to three staff training sessions held 

on site, and, greater frequency of follow-up (weekly on-site visits).44, 34 Third, the intervention was 

delivered over a relatively short period (four months). Early childhood educational research 

suggests that prolonged periods of ongoing support (at least 12 months), is required for the 

embedding of new and complex teaching practice change in this setting.50 

 

The measure of child physical activity used in this study did not assess the context in which 

children were active, how many were engaged in activities, type or intensity of activity41, or 

fundamental movement skill ability. It is possible that the intervention may have had an impact on 

these factors without increasing accumulated step counts. In addition, the analysis was conducted 

using a minimum wear time of three hours which could be accumulated from any part of the six 

hour data collection period including scheduled seated times (e.g eating meals) and sleep times. 
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However analysis using available data for a wear time of five hours or greater show similar trends 

to the three hour data. In addition as part of the EPAO observation we collected information on 

eating and sleeping times for participating services. A review of this data suggests that service 

routines within the observation period allocated time for seated morning tea and lunch, and a 

sleep time. As such the analysis using the five hour wear time data would have accounted for such 

routines, and based on these results, suggests that they did not influence step count data. Future 

studies, however would benefit from being able to restrict analysis to specific time periods to 

account for this variation.  

 

The findings of this trial highlight the challenges faced by policy makers and practitioners 

interested in promoting child physical activity in childcare, and, corroborates the experience of 

other researchers reporting challenges with childcare service staff delivered interventions.51-53 

Physical activity interventions in this setting are only of benefit if they are able to be implemented 

to a level sufficient to influence child physical activity. In contrast to the findings of this study, 

Trost and colleagues44 and Fitzgibbon and colleagues49 who provided multiple staff training 

sessions (including one on-site) and weekly on-site individual meetings with staff  reported sound 

intervention implementation and significant intervention effects. This demonstrates that with 

sufficient support childcare service staff are able to deliver effective interventions.  

 

Strengths of this study include its use of a randomized controlled design, broad inclusion criteria, 

use of an objective measure of physical activity and assessment of intervention implementation by 

direct observation, recommended as the gold standard for environmental assessments.51 

However, several limitations are important to consider. Child step counts were assessed on one 
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day, which while shown to give a valid representation of steps per day relative to a whole week in 

population studies of children36, represent the minimum standard for reliability. Craig et al as part 

of a large nationally representative survey of pedometer-determined physical activity in youth 

including children aged from five to 19 years, reported that one day of pedometer monitoring 

yielded a valid representation of steps per day relative to the whole week in terms of both 

reliability (ICC = 0.79) and validity (relative absolute percent error [APE] =<10%).36 This information 

in combination with strong findings of non-reactivity47, evidence that younger children 

demonstrate smaller variation in physical activity levels57, and that variability is less during week 

days55 suggest that one day of data collection was sufficient to reliably assess young children’s 

physical activity during a weekday in childcare settings. None-the-less, the internal validity of the 

findings would have been improved with the addition of multiple days. Further, the use of 

pedometers, rather than accelerometers or direct observation methods precluded examination of 

the impact of the intervention on activity intensity, type and context.  Finally the trial did not 

report on costs of program delivery, an outcome that if, the trial was effective, would have 

increased the utility of findings for policy makers and practitioners. 

CONCLUSION 
The findings of this trial provide an important contribution to the limited literature regarding 

physical activity interventions to increase young childrens’ physical activity delivered in the 

childcare setting. The intervention failed to show an impact on child step count per minute despite 

increasing time that staff delivered structured activity which is likely to be attributable to 

difficulties experienced by service staff in delivering a number of intervention components. Such 
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findings highlight the need for future research to focus on identifying strategies which more 

effectively support staff implementation of physical activity interventions in this setting. 
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ABSTRACT 

Background. There is considerable scope to improve the implementation of policies and 

practices that increase the physical activity levels of children in 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 implementation of multiple policies and practices to promote physical activity in childcare 

services. 

 

Methods. A quasi experimental study was conducted in childcare services (n =228) in New 

South Wales (NSW), Australia and involved a three month intervention to increase the 

implementation of eight practices within childcare services that have been suggested to 

promote child physical activity.  Intervention strategies to support the implementation 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 initiatives.  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 



CHAPTER 5:  IMPACT OF A POPULATION BASED INTERVENTION TO INCREASE THE IMPLEMENTATION OF PHYSICAL ACTIVITY 
PROMOTING PRACTICES IN CHILDCARE SERVICES: A QUASI-EXPERIMENTAL, EFFECTIVENESS STUDY 161 

 

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. 

 

Conclusions. The intervention increased the reach of a number of evidence based childcare 

service policies and practices associated with promoting child physical activity by increasing 

their population-wide implementation. Increasing reach through implementation of a broader 

range of practices may require more intensive and prolonged intervention support. 

. 
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INTRODUCTION 

Adequate physical activity among young children promotes 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 recommendations for participation in physical 

activity, exhibit high levels of sedentary behaviour, and participate in excessive television 

viewing. 5-8  

 

Centre based childcare services, such as preschools and long daycare services9 represent a 

promising setting for the delivery of interventions to increase the physical activity levels of 

children10,11 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 daycare and preschool services with 95% of children attending either a 

full-day  preschool or long daycare services in the year before commencing formal 

schooling. 9,13 Furthermore, such childcare services have existing organisational infrastructure 

and equipment that can be used to promote physical activity11,14 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 identified in Chapter 1 identified a range of characteristics 

associated with increased child physical activity. Specifically, children attending services with 

higher quality facilities and equipment17-19, lower playground density (less children per square 

metre)20, with more vegetation, unbroken open areas18 and with staff trained in physical 

activity17, 19, 21, 22 have been found to be more active. Similarly, children are more likely to be 
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active if they attend centre based childcare services with a physical activity policy;19, 22 that 

deliver structured physical activities;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 equipment.19 While experimental research is limited, findings from 

Chapter 3 indicate that non-pragmatic childcare physical activity interventions that seek to 

address a number of these practices are effective in increasing child physical activity whilst in 

care.23 As such, the implementation of physical activity promoting policies and practices are 

recommended by best practice guidelines for the sector.28 

 

Increasing the reach of evidence-based physical activity policies and programs by supporting 

their population-wide implementation is required if the benefits of such initiatives are to be 

maximised. However, previous studies indicate that childcare services do not comply with the 

recommended physical activity promoting practices.29-31 A recent Australian study, for 

example, found that only half of childcare 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 US, 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 Cochrane review examining the effects of strategies to improve the implementation 

of policies, practices or programmes that promote children’s healthy eating, physical activity 

and/or obesity prevention in centre based childcare32 identified just ten studies reporting on 
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implementation outcomes. Two of these studies are included in this Thesis (Chapters 4 and 

5).33,34  Four studies evaluated interventions targeting the implementation of nutrition 

practices only35-38 while the remaining studies targeted both healthy eating and physical 

activity.39-42    

 

Three of these studies evaluated the US Nutrition and Physical Activity Self-Assessment for 

Child Care (NAPSACC) program, consisting of service environmental self-assessment tool, 

education workshops and the provision of technical support for service staff provided by 

childcare nurse consultants.39,40,41 The first pilot study conducted with a convenience sample of 

services (randomised into four control and 13 intervention) assessed the feasibility, 

acceptability and impact of the program and reported no significant change in the NAPSACC 

self-assessment survey score completed by service managers in the intervention group relative 

to the control group between baseline and post-intervention.40 The second larger randomised 

controlled trial (conducted with 84 services) reported no significant differences on physical 

activity environment score (assessed using the Environment and Policy Assessment and 

Observation tool) between baseline and post-intervention.41, The third NAPSACC study, a 

randomised controlled trial conducted with 17 childcare services serving predominantly low-

income Families (US),  reported no significant change in mean physical activity scores between 

intervention and control services evaluated using a modified version of the EPAO tool during a 

one-day observation.39 The final study  conducted by Hardy and colleagues randomly allocated 

15 preschools (Australia) to receive an intervention comprising of a staff professional 

development workshop, service resources and access to a health promotion officer to support 

healthy eating and physical activity practice implementation.42 Following the intervention, the 

service manager self-reported frequency of fundamental movement skill sessions significantly 
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increased relative to control services, yet there were no between group differences on five 

other measures of the physical activity environment.42  

 

Given the limited number of published population-based interventions in this setting43, we 

conducted a study to describe the impact of an intervention to increase the implementation of 

multiple physical activity promoting policies and practices in childcare services. What 

distinguished this study from previous research was the scale of the intervention and its 

assessment of population-wide implementation 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 services in the state of 

New South Wales (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 intervention. The intervention region involved a large non-metropolitan area 

(more than 130 000 km2) encompassing urban and rural communities (based on the Australian 

Standard Geographic Classification system)44  with a population of 60,970 children aged zero to 

five years (12% of NSW zero to five 0-5 year old population and 23% of the state’s Indigenous 

children aged zero to four).45 
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The comparison region of NSW has an area of 801 305 km2 and includes major cities, inner 

regional centres, outer regional centres, remote and very remote areas. NSW has a population 

of 506 095 children aged zero to five years (33% of the Australian children’s population and 

31% of the country’s Indigenous children).46 The study was approved by the Hunter New 

England Human Research Ethics Committee (HNEHREC 06/07/26/4.04) (Appendix 5.1).    

SAMPLE AND RECRUITMENT 

The sampling frame consisted of all centre based childcare 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 daycare services provide 

centre based care for eight or more hours per day for five days per week and usually enrol 

children aged from six weeks old up to six years. Preschools provide centre based care for six 

to eight hours per day and enrol children aged between three to six years. Both long daycare 

services and preschools provide educational activities for children aged three to five years to 

assist in their preparation for school. Across Australia the role and function of preschools and 

long daycare services are similar9 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 promoting policies and practices for 

both services are alike.29. Those services catering solely for children with special 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 random 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 
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letter inviting them to participate in the study (Appendix 5.2). Approximately two weeks after 

receipt of the letter, a trained research 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 community advisory group with representation from local service 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 September and December 2009 (wave 

one). The remaining services received the intervention between April and July 2010 (wave 

two). The timeline for delivery of the intervention can be seen in Figure 5.1.  

 

http://www.goodforkids.nsw.gov.au/
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Figure 5.1: Participant recruitment and retention by group 
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Eight practices that have been reported to promote child physical activity47 and that were 

consistent with the Australian National Physical Activity Best Practice Guidelines for Early 

Childhood Services28 were targeted by the intervention for implementation by the services for 

children three to five years. Multiple implementation strategies, selected based on theory and 

evidence of efficacy, were offered to childcare services to facilitate their implementation of 

the physical activity promoting policies and practices described below. Specifically, the five 

strategies employed were:   

1. Offer of staff training: 22, 48 

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 organisation, 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.  

2. Offer of information, program resources and instructional materials: 5, 49 

 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 
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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.   

3. Offer of follow-up support: 50, 51  

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. 

4. Provision of performance monitoring and feedback regarding practice implementaiton:50, 

52  

Information collected during the telephone support contacts with the service was used to 

monitor implementation of intervention components and provide performance feedback 

regarding individual service implementation during telephone contacts.  

5. Offer of incentives:53, 54 

 Services implementing 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. 



CHAPTER 5:  IMPACT OF A POPULATION BASED INTERVENTION TO INCREASE THE IMPLEMENTATION OF PHYSICAL ACTIVITY 
PROMOTING PRACTICES IN CHILDCARE SERVICES: A QUASI-EXPERIMENTAL, EFFECTIVENESS STUDY 171 

 

COMPARISON GROUP 

Centre based childcare services in the comparison area had the opportunity to participate in 

an alternative, 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 childcare services in two waves, with preschools being offered 

the program from June 2008 and long daycare services from August 2010.55, 56 The strategies 

employed to support implementation of physical activity nutrition practice changes involved 

service staff being invited to attend a full-day workshop provided by a non-government 

organisation, provision of a printed resource folder and provision of a small financial grant to 

support staff attendance 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 (Appendix 5.3). 

The instrument was developed with advice from an advisory group consisting of centre based 

childcare service managers, NSW Department of Community Services, NSW Ministry of Health, 

health promotion practitioners, paediatric researchers and physical activity experts. Service 

managers in intervention and comparison area centre based childcare services participated in 

the CATI. Baseline assessments were conducted from March to June 2009 and follow-up 

assessments occurred from September to October 2010. Follow-up was conducted 

approximately 12 months after the initiation of the intervention with wave one services and 

approximately six months after the initiation of the intervention for wave two services 
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(Appendix 5.4). In Australia service managers are responsible 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 

CHILDCARE SERVICE CHARACTERISTICS 

Service size (average number of children enrolled), operational characteristics (average 

opening hours per day, number of days per week open), number of university trained 

teachers, number of primary contact staff (teaching staff or educators, not including cooks, 

administration staff) and, number of Aboriginal and Torres Strait Islander child enrolments for 

services in the intervention and comparison areas were reported by the service managers. 

Service postcode was used to describe the socioeconomic and geographic remoteness of the 

service location.57, 58 A remoteness index was used to 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 interaction. Major cities are classified as highly accessible, 

inner regional areas have some restrictions to accessibility; outer regional areas have 

significantly restricted accessibility and remote areas have very restricted accessibility.59 

IMPLEMENTATION OF PHYSICAL ACTIVITY PRACTICES 

Survey items assessing physical activity practice implementation can be seen in Table 5.1. The 

items were developed following a review of existing validated US tools60, 61 and were designed 

to match the specific practices targeted by the intervention. All survey items were reviewed 

for suitability and pre-tested by centre based childcare service managers. The survey items 
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have been previously used to report on service implementation of physical activity policies and 

practices in Australia.29 

SERVICE MANAGER KNOWLEDGE OF PHYSICAL ACTIVITY 
RECOMMENDATIONS 

Service managers were asked to report the recommended minutes/hours for: minimum time 

for participation 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 

National Physical Activity Recommendations for Children aged zero to five years).62 

ACCEPTABILITY OF THE INTERVENTION STRATEGIES AND RESOURCES 

The managers in the intervention area were asked to respond to a series of statements 

assessing the acceptability 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 involvement 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 asking managers to respond on a four-point 

Likert scale (very useful, somewhat useful, neutral, 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, neutral, not at all 

useful). 
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Table 5.1: Physical activity policy and practice survey items and measures 

TELEPHONE SURVEY ITEM RESPONSE OPTION FORMATION OF MEASURE MEASURE DESCRIPTOR  

Does your service have a written policy on physical activity Yes; No; Don’t know % of services that responded yes 1      Services with a physical activity policy 

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

 Yes; No; Don’t know  % of services that responded yes    a  Physical activity policy referring to child 
fundamental movement skills 
development 

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

 Yes; No; Don’t know  % of services that responded yes    b Physical activity policy referring to limits 
on small screen recreation and TV 

Does your policy specifically refer staff training in 
physical activity? 

 Yes; No; Don’t know  % of services that responded yes    c Physical activity policy referring to 
physical activity training for staff 

    
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 

Yes; No % of services that: 
 Responded yes to carrying out 

sessions; 
         and 
 Responded that sessions were 

conducted once per day 
         and 
 Responded that sessions always 

included; warm up, cool down, 
skill specific feedback, extension 
and challenge experiences, 
modelling and demonstration 

2 Services conducting daily fundamental 
movement sessions with recommended 
components 

How often do the fundamental movement skills sessions occur? Once per day; 4 times per 
week; 3 times per week; 2 
times per week; once per 
week; less than once per 
week; Don’t know 

How often do fundamental movement skills sessions include 
each of the following components? 
Warm up and cool down activities? 
Skill specific feedback eg error detection and correction? 
Extension and challenge experiences? 
Staff modelling and demonstration? 

Always; Very often; 
Sometimes; Rarely; Never 
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TELEPHONE SURVEY ITEM RESPONSE OPTION FORMATION OF MEASURE MEASURE DESCRIPTOR AND SUPPORTING 
REFERENCES 

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? 

Hours and minutes 
recorded 

Mean hours 3 Time spent on structured physical 
activities 

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. 

Yes; No; Don’t know % of services that: 
 Responded yes to primary contact 

staff joining in and participating 
with children during child initiated 
free active play; 

        and 
 Responded that all staff 

implement this practice 

4 Services where all staff usually participate 
in free active play (role modelling) 

How many primary contact staff implement this practice? All staff; Most staff; Some 
staff 

    
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’, 
‘good throw’, or ‘can you do it again'? 

Yes; No; Don’t know % of services that: 
 Responded yes to primary contact 

staff providing verbal prompts to 
encourage or extend children’s 
activity during child initiated 

         and 
 Responded that all staff 

implement this practice 

5 Services where all staff usually provide 
verbal prompts for physical activity 

How many primary contact staff implement this practice? All staff; Most staff; Some 
staff 

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

Once per day; 4 times per 
week; 3 times per week; 2 
times per week; once per 
week; less than once per 
week; Don’t know 

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

6 Services where children are allowed to 
watch small screen recreation less than 
once per week 
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TELEPHONE SURVEY ITEM RESPONSE OPTION FORMATION OF MEASURE MEASURE DESCRIPTOR  

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

Never, once per day; 2 
times per day; 3 times per 
day; 4 times per day; 5 
times per day; Don’t know 

% of services that responded never 7 Services where children participate in 
seated activities for no longer than 30 
minutes at a time 

    
Next I would like to ask you some questions about any 
professional 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 % of services that responded yes 8 Services with staff trained in physical 
activity 
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ANALYSES 

All analyses were conducted with the statistical package SAS Version 9.2. Centre based 

childcare services providing 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 Areas63 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.57  

 

Based on their responses to the survey items, centre based childcare services were classified 

as implementing fundamental movement skills sessions to a recommended standard if they 

reported that such programs were implemented daily and always included all of the following 

components: warm up, cool down, skill specific feedback, extension and challenge 

experiences, and, modelling and demonstration (based on the NSW Ministry of Health Munch 

and Move© Resource Manual).64 The formation of other trial outcomes, based on participant 

responses to survey items is described in Table 5.1. 

 

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 implementation of practices between baseline and follow-up in the intervention and 

comparison areas.  Multivariate logistic and linear regression models were developed, within a 

generalised estimating equation framework, to determine between group differences in the 

change in prevalence for each of the outcome measures from baseline to follow-up. The 

logistic regression models included terms for time, group (intervention or comparison area) 
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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 difference in change in prevalence between 

the intervention and comparison areas. The characteristics of services 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 characteristics 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 follow-up. While the trial sought to assess the 

policies and practices of all 338 services in the intervention region, a75% participation and a 

25% study attrition rate was estimated based on previous research experience of the authors 

in this setting, leaving 190 intervention services providing data at follow-up. Based on such 

study participation 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 physical activity policies and practices. 

RESULTS 

SAMPLE 

Figure 5.1 describes study participation and attrition rates. In the intervention region, 275 

services completed baseline data collection representing an 81% response rate from eligible 

services. Of these 228 services (83%) provided follow-up data. In the comparison area, 209 

services of all those eligible completed baseline data collection, and of these, 164 (78%) 

provided follow-up data. Descriptive characteristics of the intervention and comparison 
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services that completed evaluation telephone interviews at both time points and were 

included in the final analysis are shown in Table 5.2.   

 

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 services 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 number of child enrolments (p= 0.06) between services providing baseline data only and 

those providing both baseline and follow-up data. There were no other differences in the 

service characteristics of services providing follow-up data and those that did not (p=0.58-

0.95).  

Table 5.2: Baseline characteristics of services included in physical activity outcome analyses 
by area 

VARIABLE INTERVENTION 
AREA 

COMPARISON 
AREA p* 

Services in high socioeconomic area  
(%, 95% CI) 

41 (37,46) 68 (62,73) <0.01 

Service geographic locality (%, 95% CI) 37 (32,41) 67 (62,63) <0.01 

Major city 37 (32,41) 67 (62,63) <0.01 

Inner regional 31 (27,25) 21 (17,26) <0.01 

Outer regional 29 (25,33) 8 (5,11) <0.01 

Remote 3 (1,4) 2 (0,3) <0.01 

Services with children of Aboriginal 
(%, 95% CI) 71 (66,75) 43 (37,48) <0.01 

Number of children enrolled 
 (mean, 95% CI) 

83.6 (78.2,89.0) 79.9 (72.6,87.2) 0.42 

Hours open (mean, 95% CI) 8.7 (8.5,9.0) 9.2 (8.9,9.5) 0.03 

Days open (mean, 95% CI) 4.8 (4.7,4.9) 4.9 (4.8,5.0) 0.12 

Tertiary educated staff 
(mean, 95% CI) 1.3 (1.1,1.4) 1.0 (1.1,1.5) 0.83 

Contact staff per day 
(mean, 95% CI) 6.0 (5.7,6.3) 6.0 (5.6,6.4) 0.94 

* Categorical variables are compared using chi squared tests and continuous variable are compared using t tests 
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IMPLEMENTATION OF PHYSICAL ACTIVITY PROMOTING PRACTICES  

Table 5.3 shows the prevalence of implementation of practices that promote physical activity 

in both the intervention and comparison areas. The bivariate within group analyses identified 

significant pre to post increases for four of the eight outcomes 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 physical activity (p<0.01) (Table 3). In 

addition, the change in proportions between groups trended towards being significantly 

greater in the intervention compared with the comparison 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 staff (p= 0.07). There were no other significant between group differences. 

SERVICE MANAGER KNOWLEDGE OF PHYSICAL ACTIVITY 
RECOMMENDATIONS 

For the intervention area bivariate, within group analyses identified a significant pre to 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 significant increase (1 -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%, p<0.01). Multivariate analyses identified services in the 
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intervention area as having 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 assessment of service manager 

knowledge between groups. 
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Table 5.3: Changes in implementation of physical activity practices and service manager knowledge over time by area 

OUTCOMES 

INTERVENTION AREA COMPARISON AREA  

Baseline 
2009 

Follow-up 
2010 

 
p1 

Baseline 
2009 

Follow-up 
2010 

 
P2 

Interaction 
P3 

1 Services with a physical activity policy 21% 49% <0.01* 34% 38% 0.31 <0.01 

 a Physical activity policy referring to child fundamental 
movement skills development 

86% 87% 0.77 80% 85% 0.42 0.72 

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

45% 82% <0.01* 60% 65% 0.54 <0.01 

 c Physical activity policy referring to physical activity training for 
staff 

63% 86% <0.01* 60% 68% 0.38 0.07 

2 Services conducting daily fundamental movement sessions with 
recommended components 

13% 21% <0.01* 13% 12% 0.87 0.08 

3 Time spent on structured physical activities - mean hours (sd) 1.3 (1.0) 1.5 (1.0) 0.02* 1.5 (1.1) 1.6 (1.0) 0.25 0.65 
4 Services where all staff usually participate in free active play (role 

modelling) 
58% 65% 0.09 61% 69% 0.13 0.95 

5 Services where all staff usually provide verbal prompts for physical 
activity 

72% 74% 0.52 69% 72% 0.44 0.90 

6 Services where children are allowed to watch small screen 
recreation less than once per week 

23% 22% 0.73 19% 17% 0.62 0.89 

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

62% 63% 0.84 59% 62% 0.64 0.82 

8 Services with staff trained in physical activity 29% 76% <0.01* 37% 43% 0.21 <0.01 
1 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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REACH AND ACCEPTABILITY OF THE INTERVENTION IMPLEMENTATION 
STRATEGIES  
 
The majority of service managers in the intervention area (96%) indicated that they would 

recommend the program to other services (Table 5.4). 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 intervention 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 5.4). A total of 68% of managers found the resource kit very useful. 

 

 Table 5.4: 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 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 

% includes services completing baseline and follow-up assessments that were included in final analysis 

 

DISCUSSION 
This is one of only a handful of studies examining the impact of an intervention to increase 

centre based childcare service’s implementation of policies and practices known to be 

associated with increased child physical activity. The study found significant within group pre- 
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post increases in the prevalence of implementation of four of eight practices in the 

intervention area and no increases in the comparison area. Significantly greater increases were 

found in the proportion of services implementing two practices relative to the comparison 

region: a physical activity policy (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) towards greater increases in the prevalence of services having a physical activity policy 

that refers to promoting physical activity training for staff and implementing fundamental 

movement skills sessions daily in the intervention area were evident. Such findings indicate 

that increasing the reach of evidence-based programs through strategies to support 

population-wide implementation is possible. 

 

Similar to the findings previously reported by Hardy and colleagues, the intervention examined 

in this study was successful in increasing the implementation of some physical activity policies 

and practices.42 While the current study employed a broader range of intervention 

implementation 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 contacts 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. The current study was conducted as a component of a program 

delivered to all childcare services (including long daycare and preschools), and sought to 

determine the effectiveness of the intervention as a program dissemination strategy. The 

finding of a significant increase in the implementation of a number of childcare service 

practices in such circumstances suggests that the intervention approach has the potential to 

be utilised more broadly as a means of translating research evidence into practice.65  
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As the intervention was not effective in producing increases in the implementation prevalence 

of all targeted practices, additional 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 factors may have limited the 

effectiveness of the practice change intervention and could be considered as opportunities for 

enhancing the implementation of such an intervention in the future. First, the intervention did 

not 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 utilised 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 participate 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 

percentage 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 components may not have overcome frequently 

cited barriers such a staff time constraints which are known impediments to service staff 

engagement in health promoting practices.66 Supportive attitudes, knowledge and skills of all 

staff are important determinants of organisational improvement and likely to be fundamental 

to the success of practice change initiatives.67 Providing training to all staff in a service by 

incorporating training as part of a mandatory component of staff induction, the inclusion 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 implementation initiatives without placing additional time demands on 

staff.67  
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Second, the intervention involved two follow-up telephone support contacts over a three 

month period after the initial training. Research from other settings including schools suggests 

that practice change requires support over a period of three to four years.68, 69 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 complex teaching practice change 

in this setting.70 Providing ongoing support through on-site visits71 and/or the establishment of 

supportive networks to provide peer support for practice changes, may represent a 

sustainable, low cost option of providing prolonged practice change support.43, 71, 72 Third, the 

effectiveness of the intervention could have been enhanced through the inclusion 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 organisational procedures and systems that prompt and monitor their 

delivery70, 72 or including them in regulatory standards of care has been shown to be effective, 

particularly in health service quality improvement initiatives.73 As such, integrating physical 

activity within routine daily staff activity programming74, and including the promotion of child 

physical activity in licensing and accreditation processes for services may also facilitate greater 

implementation of physical activity promoting characteristics in this setting.  

 

Finally, opportunities for enhancing the quality and perceived 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 disadvantaged areas or with high aboriginal child enrolments; targeting strategies based on 

service readiness to change and identifying and providing support to address other individual 

staff and organisational impediments to policy or practice implementation.76 The need for such 
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a focus is suggested 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 participation and retention rates. A number of limitations of the study, however, warrant 

consideration. The primary limitation 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,41 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 organisations.40, 76 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 received such support. Also the study examined only physical activity promoting policies 

and practices targeting children three to five years. Future research may consider evaluating 

the impact of an intervention on the implementation 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 prevention 

program, random assignment was not feasible. Nonetheless, the use of randomized 

experimental designs may improve the internal validity of future trials. 
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SUMMARY OF FINDINGS  
 
CHAPTER 1: THESIS INTRODUCTION 

In Chapter 1, low levels of physical activity in adults were shown to be associated with the 

most prevalent causes of preventable mortality and morbidity both internationally and within 

Australia.1, 2 In summarising the evidence of the health benefits of participation in physical 

activity during the preschool age period, such activity was shown to: be protective against 

obesity; promote bone and cardiovascular health; contribute to motor and fundamental 

movement skill development, and show promise for contributing to cognitive development. 

The chapter then identified considerable variation across countries in adherence to physical 

activity guidelines by preschool age children. In regard to Australia, studies reported between 

30-70% of children may be insufficiently active.3-5   Childcare services were identified as a key 

setting through which physical inactivity activity among young children could be addressed.  

 

The likelihood of interventions in childcare services being able to address the population 

prevalence of physical inactivity among young children was identified as a function of the 

effectiveness of such interventions in modifying the physical activity behaviours, and their 

‘reach’, or number of childcare services that implemented effective interventions.6 To identify 

whether effective interventions were available, a summary of systematic reviews of physical 

activity interventions delivered in childcare services was conducted.7-10 Based on the equivocal 

findings of these systematic reviews, an analysis of individual studies included in two recent 

systematic reviews10,11 was undertaken to identify childcare policies and practices reported to 

be positively associated with children’s physical activity in order to ascertain promising 

intervention opportunities. 
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The chapter concluded that although there is considerable potential to improve child physical 

activity levels through interventions delivered in childcare services, a need existed for 

additional research to further examine the policies and practices in the childcare setting that 

are associated with child physical activity. The chapter further concluded that there was a 

need for interventions that were not only efficacious but also effective in increasing child 

physical activity when delivered in the context of usual routines and responsibilities of 

childcare services. Addressing these needs for additional research was identified as the first 

broad aim of this thesis, with three specific studies described to address it: 

1. A study to identify associations between childcare policies and practices and children’s 

physical activity behaviours in the Australian context. This research question was 

addressed through a cross-sectional study encompassing measures of physical activity for 

children aged three to five years, childcare staff practices, and service environmental and 

organisational characteristics.  

2. The conduct of a systematic review and meta-analysis describing the effectiveness of 

physical activity interventions.  The review examined the impact of childcare physical 

activity interventions according to intervention and trial design characteristics including 

whether the trials were pragmatic (those most likely to approximate effects in real world 

settings) or non-pragmatic (those conducted under more tightly controlled research 

conditions). 

3. A study to determine the impact on children’s physical activity levels of a pragmatic, staff 

delivered, physical activity intervention delivered in childcare. This research question was 

addressed through the conduct of a cluster randomised controlled trial.  
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The final section of Chapter 1 identified the need for evidence regarding strategies that are 

effective in supporting childcare physical activity interventions to be implemented with 

sufficient reach and fidelity to achieve health improvements at the population level. The 

limitations of the current evidence regarding the effectiveness of strategies to improve the 

implementation of interventions, both in non-clinical settings generally and in childcare 

services specifically, was identified. It was demonstrated that insufficient evidence was 

available to inform successful population-wide implementation of physical activity-promoting 

policies and practices by childcare services. The chapter concluded that a need existed for 

additional research to identify effective implementation strategies to close this evidence gap. 

Addressing this need for additional research was identified as the second aim of this thesis: 

4. To conduct a study to test the effectiveness of a population based intervention in 

increasing the implementation of physical activity promoting policies and practices by 

centre based childcare.  

CHAPTER 2:  CHILD PHYSICAL ACTIVITY LEVELS AND ASSOCIATIONS WITH 
MODIFIABLE CHARACTERISTICS IN CHILDCARE 

Research evidence indicates that children’s physical activity levels during attendance at 

childcare are low.12,13  Despite this, research identifying childcare characteristics that may be 

contributing factors is at a formative stage14 and only based on studies conducted in the 

United States and Europe.14 Objective measures of physical activity (such as step counts) have 

not previously been used to describe and determine environmental associations with physical 

activity levels of children in childcare in an Australian context.15   

 

To address this evidence gap, a cross-sectional study was conducted with 328 children aged 

three to five years attending childcare services in the Hunter Region of New South Wales 



CHAPTER 6: A SUMMARY OF FINDINGS AND DIRECTIONS FOR FUTURE RESEARCH 198 

 

(NSW), Australia. The physical activity of children was assessed using pedometers (model 

Yamax SW200 and SW7000).16-18 Centre characteristics and staff attitudes and physical activity 

practices were assessed using surveys, interviews and an observational audit. The association 

between children’s activity (step counts) in childcare and the following factors were assessed: 

staff confidence, prompting and participation in free play; centres having a written physical 

activity policy, centres providing physical activity training for staff and outdoor play time for 

children; the size of outdoor play areas; the availability of fixed and portable outdoor 

equipment; and staff leadership of structured physical activity. Independent associations were 

tested by linear regression model within a Generalized Estimating Equation (GEE) framework.  

 

The findings showed significant associations between children’s activity and: staff participating 

in active play more than three times per day (p=0.058); centres having a written physical 

activity policy (p=0.034); and staff-leading structured physical activity (p<0.0001).  The findings 

suggested that if such practices were routinely implemented by Australian childcare services, 

an increase in children’s physical activity levels may be possible.    

CHAPTER 3: EFFECTIVENESS OF CHILDCARE INTERVENTIONS IN 
INCREASING CHILD PHYSICAL ACTIVITY: A SYSTEMATIC REVIEW AND 
META-ANALYSIS FOR POLICY MAKERS AND PRACTITIONERS 

A systematic review investigating the effectiveness of physical activity interventions in centre-

based childcare services was conducted. The review assessed childcare based randomised 

controlled trials of physical activity interventions conducted with children aged less than six 

years. The review examined the impact of such interventions according to intervention and 

trial design characteristics, including whether the trials were pragmatic (those most likely to 

approximate effects in real world settings) or non-pragmatic (those conducted under more 

tightly controlled research conditions)18 , to identify intervention characteristics shown to 
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influence intervention effects consistent with findings from descriptive research identified in 

Chapter 1 and association findings from Chapter 2. The following electronic data-bases were 

searched: the Cochrane Central Register of Controlled trials (CENTRAL) in the Cochrane Library, 

MEDLINE, EMBASE, PsycINFO, ERIC, CINAHL SCOPUS and SPORTDISCUS. Two independent 

reviewers screened the titles and abstracts of identified papers, and two independent 

reviewers extracted data and assessed the risk of bias of the included studies. Outcome data 

were converted into standardized mean differences and analysed using a random effects 

model.  

 

A total of 17 publications describing 17 unique intervention trials were included in the review 

and 16 were included in the meta-analysis. The findings showed that overall, interventions 

significantly improved child physical activity (SMD 0.44; 95% CI: 0.12-0.76). Significant effects 

were found for interventions that: included structured activity (SMD 0.53; 95% CI: 0.12-0.94); 

used environmental enhancement strategies (SMD 0.41; 95% CI: 0.02-0.80 ); involved delivery 

by experts (SMD 1.26; 95% CI: 0.20-2.32); and used theory (SMD 0.76; 95% CI: 0.08- 1.44). The 

review did not find evidence to support the effectiveness of pragmatic interventions (SMD 

0.10; 95% CI: -0.13-0.33). In contrast, non-pragmatic interventions showed a significant effect 

(SMD 0.80; 95% CI: 0.12-1.48). Despite findings indicating that physical activity interventions in 

childcare were effective, and a number of intervention characteristics were associated with 

positive outcomes, there remained a lack of effect for pragmatic studies. This finding suggests 

that there are barriers to supporting the implementation of physical activity promoting policies 

and practices in the childcare setting, and a need for additional strategies to improve the 

effectiveness of childcare based physical activity implementation interventions.  
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CHAPTER 4A) AND 4B): A CLUSTER RANDOMISED TRIAL TO EVALUATE A 
PRAGMATIC, STAFF DELIVERED INTERVENTION TO INCREASE PHYSICAL 
ACTIVITY AMONG CHILDREN ATTENDING CHILDCARE 

 
Given the lack of previous trial based research examining the effectiveness of pragmatic 

interventions in increasing the physical activity of children in childcare, a randomised 

controlled trial of a physical activity intervention was conducted. The trial sought to assess the 

impact of a four-month intervention delivered by service staff on children’s physical activity. 

Chapter 4A firstly described the published protocol for the trial, and Chapter 4B, described the 

conduct and results of the trial. Participants in the trial were 459 children aged three to five 

years recruited through 20 childcare services in the Hunter region of NSW, Australia. Services 

allocated to the intervention group were supported to implement physical activity promoting 

practices shown to be associated with children’s physical activity identified in Chapter 2 and 

from additional research. They included: fundamental movement skill sessions; structured 

teacher-led activities; staff participation in, and role modelling of, active play; limiting small 

screen recreation and sedentary time; and creating an activity promoting physical 

environment. Services allocated to the control group received no additional treatment. The 

strategies included to support intervention delivery were based on organisational and practice 

change theoretical frameworks developed for clinical settings.20 In brief, they included training 

for service staff, provision of resources and instructional materials, follow-up support, 

performance feedback on service implementation of intervention components, support for the 

development of a physical activity policy, and involvement of opinion leaders. Child physical 

activity was objectively measured using pedometers at baseline and six months after baseline. 

Intervention implementation was assessed via observation of staff physical activity practices 

and audits of the service environment and policies.  
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Analysis of all available data, accounting for the correlation between pre and post measures 

and adjusting for clustering within services, showed no difference between groups at follow-

up in child step counts per minute (p=0.12). The results of the sensitivity analysis, which 

imputed children’s step counts per minute at baseline and follow-up for missing data, was 

similarly non-significant (p=0.07).  Observation of service practices indicated that the 

intervention increased the amount of time staff spent delivering structured activities and was 

considered highly acceptable, and resulted in no adverse events. Despite this, implementation 

of most of the targeted physical activity promoting practice components did not improve, 

reducing the capacity to influence child activity levels.  The findings of the trial highlight the 

challenges faced by policy makers and practitioners interested in promoting child physical 

activity in childcare and confirm the findings of other researchers reporting challenges with 

implementation of staff delivered interventions.21-23 Such findings highlight the need for 

further research to identify effective pragmatic physical activity interventions in childcare. The 

findings also highlight the need for evidence based strategies that can more effectively support 

staff to increase implementation of physical activity promoting practices such that the public 

health benefits of interventions delivered in this setting can be realised.  

CHAPTER 5: IMPACT OF A POPULATION BASED INTERVENTION TO 
INCREASE THE IMPLEMENTATION OF PHYSICAL ACTIVITY PROMOTING 
PRACTICES IN CHILDCARE SERVICES: A QUASI EXPERIMENTAL, 
EFFECTIVENESS STUDY 
Chapter 5 described a quasi experimental trial of the effectiveness of an intervention in 

increasing the implementation of such physical activity promoting policies and practices in a 

population of childcare services. A three-month intervention targeting service characteristics 

shown to influence child physical activity from descriptive research identified in Chapter 1 and 

Chapter 2 was offered to all childcare services (n=338) located within the Hunter New England 
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region of NSW, Australia. The intervention was designed to align with childcare setting 

guidelines and sought to increase the prevalence of implementation of policies and practices 

suggested to promote child physical activity in childcare.  In seeking to address the limitations 

of previous studies, the intervention involved the development and provision of a range of 

evidence-based implementation strategies proven to be effective in clinical settings including: 

provision of staff training; resources; follow-up support; performance monitoring and 

feedback; and incentives. A random sample of childcare services in the remainder of the state 

of NSW served as the comparison group (n=164) and did not receive the intervention, but may 

have been exposed to a concurrent government healthy eating and physical activity initiative. 

 

The primary outcomes of the trial were childcare service manager reported implementation of 

targeted physical activity promoting policies and practices including: written physical activity 

policy; fundamental movement skills sessions with recommended components; delivery of 

structured physical activity; staff involvement in children’s active play and provision of verbal 

prompts; limiting small screen recreation and sedentary activity; and staff physical activity 

training. The outcomes were assessed by a telephone survey at baseline and follow-up 

occurring between six and 12 months after the initiation of the intervention.  

 

The results of multivariate regression analysis, adjusting for time and region, showed that 

between baseline and follow-up significantly greater increases were found in the prevalence of 

intervention services implementing two of the eight targeted practices relative to the 

comparison region. These included a written physical activity policy (p<0.01) and staff trained 

in physical activity (p<0.01). The study concluded that whilst the intervention was found to be 

effective in promoting the implementation of a small number of the targeted policies and 
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practices, more comprehensive implementation required more intensive or extended 

implementation support, or the use of additional or different implementation strategies. 

DIRECTIONS FOR FUTURE RESEARCH 

The findings of this thesis have a number of implications for further research with regard to a 

need to i) address the limitations of previous pragmatic interventions aimed at  increasing 

children’s physical activity in the childcare setting, and ii) increase the evidence base regarding 

strategies to enhance the implementation of physical activity promoting policies and practices 

by childcare services. 

I) ADDRESS THE LIMITATIONS OF PRAGMATIC INTERVENTIONS AIMED 
AT INCREASING CHILDREN’S PHYSICAL ACTIVITY IN THE CHILDCARE 
SETTING 

 Chapters 1 and 3 highlighted that in order to maximise the public health benefits of 

interventions to improve child physical activity through this setting, effective interventions 

that are able to be routinely implemented in the context of usual service routines and 

resources are required. Pragmatic interventions are those that tend to include broader 

flexibility in  delivery and can be more easily implemented within the context of usual setting 

routines.24  However, the systematic review reported in Chapter 3 indicated that while physical 

activity interventions in childcare overall were effective in increasing children’s physical 

activity, there was no evidence of the effectiveness of pragmatic interventions in achieving this 

objective. Second, the pragmatic cluster randomized controlled trial (RCT) reported in Chapter 

4 found that the intervention was not effective in increasing child physical activity levels. A 

common approach of pragmatic interventions conducted to date, including the one described 

in Chapter 4, has been to employ a staff-focused approach. Such interventions have sought to 

increase children’s physical activity through building the knowledge, skills, and capacity of 

existing childcare staff to deliver physical activity promoting programs. Given the absence of 
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effective pragmatic interventions applying this approach, there is a need for additional 

research to identify alternative strategies that are effective in increasing children’s physical 

activity in childcare that are able to be implemented in the context of usual service routines 

and resources . 

 

Modifying the childcare environment represents one possible approach for achieving this 

outcome.25 Several modifiable environmental characteristics have been associated with 

increased child physical activity in childcare, including periods of outdoor play,26,27 access to 

open outdoor play spaces and availability of portable play equipment, presence of structured 

looping cycle paths, smaller child group sizes, and lower playground density (less children per 

m2).27-35 Chapter 3 identified two RCTs36,37 that had sought to isolate the effects on physical 

activity levels of children in childcare of specific environmental intervention approaches. One 

trial compared the effect of adding portable play equipment and/or playground markings to 

the outdoor play environment.36 The second trial tested the effectiveness of adding two 

additional 30 minute time blocks of unstructured outdoor free play on child physical activity 

levels during preschool recess time.37 While neither trial reported significant effects between 

groups, overall levels of child physical activity were greater among children in the intervention 

compared control in both trials. Given such findings, and in light of the lack of evidence of the 

effectiveness of staff-focused pragmatic interventions, further evaluation of such 

environmental approaches appears warranted.  

 

Modifying the frequency of outdoor free play may represent one promising environmental 

intervention for increasing physical activity levels of children attending childcare.  In addition 

to evidence pointing to the potential for increasing child physical activity levels through 

provision of additional periods of outdoor free play,37 evidence suggests that during such 
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periods, children are more physically active during the initial time period.28,33 A study by 

Cardon and colleagues has further suggested that multiple shorter periods of outdoor free play 

are a predictor of higher levels of physical activity, compared to fewer but longer periods of 

such play.34 A likely explanation for this is that young children’s activity in care is characterised 

by short, intense bouts occurring at the start of outdoor free-play.33, 38-40 In addition to the 

potential for increasing children’s physical activity levels, such an intervention approach has 

the advantages of placing less demand on childcare staff knowledge, skills and capabilities, 

requiring little or no ongoing additional resources, and may be more likely to be consistently 

and sustainably implemented within and across childcare services. Such characteristics address 

previously described limitations of existing pragmatic intervention approaches to improving 

child physical activity in childcare. In the context of such evidence and hypothesized benefits, 

rigorous evaluation of interventions regarding the scheduling of multiple periods of outdoor 

free play opportunities in childcare services appears warranted.41,42  

ii) IMPROVING THE EVIDENCE BASE REGARDING EFFECTIVE STRATEGIES 
TO IMPROVE IMPLEMENTATION OF PHYSICAL ACTIVITY PROMOTING 
POLICIES AND PRACTICES IN CHILDCARE  

To maximise the public health benefit of effective physical activity interventions delivered in 

childcare, strategies that are effective in ensuring their widespread implementation by 

childcare services are required. Evidence of the effectiveness of strategies in improving the 

implementation of physical activity promoting policy and practices by childcare services is 

however limited.43,44 For example, just ten studies were identified in a recently published 

Cochrane review examining the effectiveness childcare obesity prevention implementation 

strategies in interventions targeting healthy eating and/or physical activity policy and practice 

change (Appendix 6.1).44 Seven of the studies described the effectiveness of interventions to 

improve the implementation of physical activity promoting policies and practices alone or in 
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combination with the implementation of nutrition components. None of the studies improved 

the implementation of all of the targeted policies and practices relative to a comparison group. 

Further, four of the included studies had small samples, or used self-reported measures of 

implementation.44 Based on such findings, the review concluded that there was weak and 

inconsistent evidence of the effectiveness of interventions aiming to improve implementation 

of physical activity promoting policies and practices in this setting.44 The findings of the review 

are consistent with those of the trials described in Chapters 4 and 5 of this thesis. In particular, 

the findings are consistent with those reported in the pragmatic cluster RCT reported in 

Chapter 4, where four out of the five targeted policies and practices were not implemented at 

follow-up despite multiple implementation support strategies being included in the 

intervention.  

 

The use of comprehensive implementation theoretical frameworks has been recommended to 

strengthen the effectiveness of interventions to improve healthcare professionals' 

implementation behaviours.45 Such frameworks are suggested to more comprehensively 

identify factors that impede or enable the implementation of desired professional practice, 

and aid the selection of evidence-based strategies to address such factors.45-47 In line with this, 

the findings of limited impact on physical activity promoting policies and practices of the trials 

described in Chapters 4 and 5 of this thesis may indicate that the selected implementation 

strategies may not have been sufficient, or applicable in addressing impediments to the 

implementation of the targeted policies and practices. Given the current limitations of the 

evidence base, decisions regarding implementation strategy selection will need to continue to 

rely on parallel evidence such as that generated in clinical settings. As the generalisability of 

evidence from clinical to community settings is to date unknown, trials of implementation 

strategies in community settings such as childcare represent a priority area for future research 
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investment.   Although policies regarding child safety, non-cooperative colleagues, and diverse 

ages and needs of children have been reported as barriers to the promotion of children’s 

physical activity by childcare staff,48-51 such barriers were not specifically addressed by the 

intervention implementation support strategies.  In this context, the effectiveness of the 

intervention’s implementation strategies may have been enhanced had theoretically grounded 

and structured process been applied. Such an approach has the potential to produce a broader 

understanding of the context of physical activity policy and practice implementation in 

childcare services and identify setting differences that may better enable the extrapolation of  

strategies to community settings facilitating a selection of implementation support strategies 

better aligned to setting and implementation context.  

 

Despite the potential benefits of a theory informed and systematic approach to the 

identification of barriers to practice change and the selection of evidence-based strategies, the 

use of implementation frameworks has been limited in childcare physical activity research. For 

example, in the previously described Cochrane review of childcare implementation 

interventions that targeted healthy eating and physical activity policies and practices, just four 

studies were identified that involved intervention strategies being selected using a theoretical 

framework.44 In the context of this limited evidence, greater application of such frameworks in 

the design of future childcare physical activity implementation interventions aiming to support 

practice change, and evaluation of the benefits of this intervention design approach therefore 

appears warranted.44 

 

While many implementation frameworks or theories have been proposed,46 the Theoretical 

Domains Framework (TDF) has a number of characteristics that lends itself to being applied to 

the selection of intervention strategies that seek to support implementation of physical 
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activity policies and practices in childcare. Firstly, the TDF was developed to be applied in 

settings requiring complex implementation interventions, such as those addressing childcare 

physical activity interventions. For example, the implementation of many of the identified 

physical activity promoting policies and practices in childcare requires changing practice 

behaviours of multiple staff members at varying levels of seniority while also relying on usual 

childcare service staff to simultaneously implement multiple new practice behaviours.  Second, 

the framework has been successfully applied in the design of implementation interventions 

that have been effective in modifying care delivery practices in clinical settings.52,53 For 

example increases in General Practitioner intentions to practice consistent with evidence-

based guidelines for acute low back pain were reported in a cluster RCT of a TDF informed 

intervention.54 Third, more recently the framework has been successfully applied in the design 

of interventions in community settings such as schools55 and a childcare-based intervention to 

improve implementation of menu guidelines by long daycare services.56 However, the results 

of these intervention trials have yet to be reported. Finally, research has been reported to be 

underway which seeks to enhance the utility of the TDF in the design and evaluation of 

childcare implementation interventions specifically57. Such research includes a review of 

barriers to childcare services implementation of child obesity prevention practices, based on 

the TDF barrier constructs, and the development of a validated survey tool to measure TDF 

implementation barriers related to the implementation of menu guidelines in childcare.58 

 

In addition to the potential benefit of applying a more structured, comprehensive and 

theoretically grounded approach to the development of implementation interventions to 

address the physical activity promoting practices of childcare services, the findings from this 

thesis also suggest that other intervention characteristics may have contributed to the limited 

implementation of targeted policies and practices in the interventions described in Chapter 4 
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and 5.  For example, the interventions described in Chapter 4 and the quasi-experimental 

study in Chapter 5, involved less than three follow-up implementation support contacts of 

which two were conducted via phone and of 15 minutes duration with the childcare services 

over the intervention period. The findings of implementation research in other community 

settings such as schools suggests a longer duration of practice change support of up to three to 

four years is required.59,60 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 complex teaching practice change in this setting.61  

 

CONCLUSIONS  

The findings of this thesis indicate that there is a need for future research to address evidence 

gaps in childcare based interventions aimed at increasing children’s physical activity in regard 

to both their effectiveness and implementation. Firstly, given the limited effectiveness of 

current pragmatic interventions in improving child physical activity, future research is required 

to improve their potential. Secondly, given the limited effectiveness of strategies to implement 

evidence based physical activity interventions in this setting there is a need for further studies 

to improve the evidence available to inform the development of strategies aiming to improve 

physical activity promoting policiy and practice implementation in childcare. This thesis 

highlighted a number of opportunities to  address these needs.  
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APPENDIX TWO 
 
APPENDIX 2.1:  
DETAILED SUMMARY OF STUDIES: PHYSICAL ACTIVITY AND HEALTH 
BENEFITS IN PRESCHOOL AGE CHILDREN 

MEASURES OF ADIPOSITY 

Randomised controlled trials 

Five randomized controlled trials reporting on the effect on measures of adiposity after 

exposure to physical activity promoting programs were identified from two systematic reviews 

(Timmons, Leblanc et al. 2012, Venetsanou F, Kambas A et al. 2015). The first trial conducted 

with 545 children in their preschool year attending 36 nurseries in Scotland reported no 

significant effect on BMI at six and 12 months following receipt of an enhanced physical 

activity programme (three 30 minute sessions a week over 24 weeks) (Reilly JJ, Kelly L et al. 

2006). The second trial was conducted with 97 children attending two childcare centers 

(Australia) and reported no significant change in BMI between groups following delivery of a  

20-week structured activity program (Jones, Riethmuller et al. 2011). These trials also showed 

no effect of programs on physical activity levels (Reilly JJ, Kelly L et al. 2006, Jones, Riethmuller 

et al. 2011).   The third trial conducted with 178 children aged 3–5 years enrolled in 11 

childcare centres (United States) reported no significant differences  in total body fat despite 

increases in moderate and vigorous activity among children  participating in 30 minutes/day of 

gross motor activities compared to children participating in fine motor activities(Specker B and 

Binkley T 2003).  Two additional trials both examining (Fitzgibbon, Stolley et al. 2005, 

Fitzgibbon, Stolley et al. 2006) the impact of a 14 week dietary and physical activity 

intervention involving a  weekly 40-minute physical activity education and aerobic sessions per 

week. One among 289 predominantly African American children aged 3-5 (2005), and one 

among 331 predominantly Latino children (2006) attending 12 childcare centres (United 

States). A significantly smaller increase in BMI was observed in the African American sample 

and no differences between groups reported in the Latino sample after exposure to three. 

Both trials reported no effect on child physical activity (parental report of physical activity time 

and intensity) (Fitzgibbon, Stolley et al. 2005, Fitzgibbon, Stolley et al. 2006).  

The literature search identified a further seven randomised trials, not included in either 

review, reporting on measures of adiposity after exposure to physical activity promoting 

programs. The first trial conducted with 83 children attending six childcare centres in Ottawa 
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(Canada) reported significant reductions in intervention children’s body fat percentage and fat 

mass (bioelectrical impedence) and increases in minutes per preschool day spent in overall 

physical activity ( accelerometers) after exposure to a six month program aimed at increasing 

active play (Goldfield GS, Harvey ALJ et al. 2016). The second trial including  209  three to five 

year old children attending 26 daycare centers (United States) reported significant increases in 

moderate to vigorous physical activity (MVPA)  and total activity(accelerometer) yet no 

significant improvements in BMI, relative to the controls,  after exposure to a six month 

nutrition and physical activity  intervention (Bonis M, Loftin M et al. 2014). The third trial 

conducted with 273 children attending 58 childcare centers (Switzerland) reported no 

significant improvement in BMI (Zurich Neuromotor Assessment test) or physical activity 

(Accelerometer) after  an eight month intervention including daily physical activity session 

(Bonvin A, Barral J et al. 2013).  The fourth trial including  826 children (mean age at baseline 

3.3 years ) attending 39 childcare centres (Germany) reported no significant effect on BMI, 

percentage body fat or child physical activity levels (accelerometer) relative to the controls at 

follow-up after exposure to an additional program component motivating parents to develop 

and implement their own project ideas for promoting children’s physical activity (De Bock, 

Genser et al. 2013). Children in the control group  received just the state-sponsored program 

consisting of twice-weekly gym classes over six months (De Bock, Genser et al. 2013). The fifth 

trial conducted in 12 childcare services (United States) with 362 children (mean age at baseline 

4 years) reported significantly smaller increases in BMI in the intervention group relative to the 

control group at one and two year follow-ups after participation in a 14-week (40 minutes, 

three times weekly) healthy eating and exercise program (Fitzgibbon ML, Stolley M et al. 

2011). There were no significant changes in physical activity reported between groups 

(measured by parent report of frequency and intensity) (Fitzgibbon ML, Stolley M et al. 2011). 

The final trial conducted with 101 children aged 5-6 attending four preschool classes (Israel) 

evaluated the impact of a 14 week nutrition and physical activity intervention and reported 

that intervention children showed significant reductions in BMI and fat percent (skinfold) and 

significant increases in physical activity (pedometer) relative to controls (Eliakim A, Nemet D et 

al. 2007).  

Non- randomised designs  

The literature search identified one non-randomised study, not included in any review. The 

study conducted with 423 predominantly Mexican-American children (mean age = 4.1) 
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enrolled in four Head Start centres (low SES program) (United States) reported significantly 

lower gains in weight z-scores for age among children receiving a gross motor program with 

structured outdoor play, supplemental classroom activities, and, centre and parent education 

compared to the control children at follow-up. No differences were observed between groups 

in outdoor physical activity (pedometers)(Zenong Yin 2012). 

Longitudinal studies 

Four relevant longitudinal studies were identified from one systematic review (Timmons, 

Leblanc et al. 2012). The first study of 146 three to five year old children (United States) 

conducted over a three year period found increases in children's leisure activity were 

associated with decreases in subsequent weight gain as reported by parents thickness 

(Klesges, Klesges et al. 1995).The second study reporting in two papers (USA) assessed physical 

activity (Caltrac electronic motion sensors) and estimated body fatness using skinfolds in 103 

children between the ages of four and 11(Moore LL, Nguyen UDT et al. 1995, Moore, Gao et al. 

2003).   Data across eight years of follow-up showed that higher activity at baseline was 

associated with smaller gains in BMI and  evidence of a dose–response relationship between 

physical activity and BMI and skinfold thickness (Moore, Gao et al. 2003).   The third study 

found no association between  physical activity (accelerometer) and BMI and skin fold 

thickness among a cohort of 113 children from 54 schools(UK)  measured on four annual 

occasions (five, six, seven and eight years) (Metcalf, Voss et al. 2008). The final study included 

in this review was conducted with 90 children (United States) and reported that activity 

(activity scores based on 1-day activity records) at three years of age was associated with less 

percent body fat, as measured using hydrostatic weighing, at 8 years of age in boys only (Ku, 

Shapiro et al. 1981).   

One additional relevant longitudinal study, not included in the review (Timmons, Leblanc et al. 

2012) was identified through the literature search. This prospective cohort study assessed BMI 

and MVPA(accelerometers among 470 children at ages five and seven (Netherlands) and 

reported that in normal weight children, MVPA was associated with decrease in BMI in boys 

but not girls (Remmers, Sleddens et al. 2014). 

BONE AND SKELETAL HEALTH 

Randomised controlled trials 
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Two randomized controlled trials reporting on the effect on measures of adiposity after 

exposure to physical activity promoting programs  were identified from two systematic 

reviews (Timmons, Leblanc et al. 2012, Venetsanou F, Kambas A et al. 2015).  These papers 

reported positive findings from a single trial investigating physical activity and skeletal health 

in preschool age children (Specker B and Binkley T 2003, Binkley T and Specker B 2004). The 

study including 178 three to five year old children reported that increased activity 

(accelerometers) following receipt of a gross motor activity intervention was associated with 

increases in tibia circumference (peripheral quantitative computed tomography) with the 

effect present up to 12 months post-intervention (Binkley T and Specker B 2004). No effects 

were observed for total body bone mineral content, arm bone mineral content, leg bone 

mineral content, total body bone area, arm bone area, or leg bone area (dual-energy x-ray 

absorptiometry).  No additional randomised controlled trials were identified. 

 

Non- randomised designs 

No studies were identified for this health outcome 

Longitudinal studies 

While the reviews did not identify any additional longitudinal studies for this health outcome, 

a further two papers reporting observational findings from one longitudinal study investigating 

the relationship between accelerometer-measured physical activity and bone mineral content 

(dual-energy x-ray absorptiometry) were  identified by the literature search. In their 

prospective cohort study among 370 children at age five and eight, Janz and colleagues 

concluded that maintaining high levels of everyday physical activity contributed to increases in 

BMC after adjusting for baseline BMC and body size (Janz, Gilmore et al. 2006). Specifically, 

children who maintained high levels of physical activity accrued, on average, 14% more 

trochanteric BMC and 5% more whole-body BMC relative to children maintaining low levels of 

physical activity (Janz, Gilmore et al. 2006). In a later follow-up of the children at age 11 

findings from the available cohort of 333 showed  that moderate to vigorous physical activity 

(MVPA) at age five predicted bone mineral content at eight and 11 years and that children in 

the highest quartile of MVPA at age five had 4%–14% more BMC at ages eight and 11 

compared to those in the lowest quartile of MVPA  (Janz KF, Letuchy EM et al. 2010).   
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MOTOR AND MOVEMENT SKILLS 

Randomised controlled trials 

Two RCTS reporting on the effect on measures of motor and movement skills after exposure to 

physical activity promoting programs were identified from the systematic reviews (Timmons, 

Leblanc et al. 2012, Venetsanou F, Kambas A et al. 2015).  The first trial conducted with  97 

children attending two childcare centres (Australia), reported, relative to control, significantly 

greater increases in physical activity (accelerometers) during the preschool day, but not at 

follow-up and improved scores on the Test of Gross Motor Development among children 

receiving a 20 week movement skill development physical activity intervention (Jones, 

Riethmuller et al. 2011). A second trial including 285 children from 36 childcare centres 

(Scotland) reported significant improvements in child fundamental movement skill 

performance (movement battery assessment) but not physical activity (accelerometers)  

following  a 24 week physical activity program compared with those in the control group (Reilly 

JJ, Kelly L et al. 2006).  

 

An additional five RCTs reporting both motor skill and physical activity outcomes after 

exposure to physical activity promoting programs were identified through the literature 

search.  The first trial including 709 4-5 year old children from 41 preschools (Germany) 

reported borderline significant increases in MVPA during weekdays (accelerometer) and 

improvements in motor skills performance after participation in daily 30 minute physical 

activity program delivered over one year compared to children in the control group (Roth, 

Kriemler et al. 2015).  A second RCT conducted with 273 children attending 58 childcare 

centers (Switzerland) showed no significant improvement in motor skills (Zurich Neuromotor 

Assessment test)  after  an eight month intervention including daily physical activity session. 

This intervention also failed to show an effect on physical activity levels (Bonvin A, Barral J et 

al. 2013). Similarly, results from a larger RCT conducted with 421 children from 30 preschools 

(Switzerland), reported improved motor agility but not  physical activity (accelerometers), in 

the intervention group relative to controls after exposure to structured lessons aimed at 

increasing fitness and coordination  (Puder, Marques-Vidal et al. 2011). Significant 

improvements in gross motor but not physical activity (assessed using pedometers) were also 

reported by Bellows and colleagues after exposure to structured lessons in an RCT involving 

201 children attending four childcare centres (United States) (Bellows, Davies et al. 2013). 
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Significant improvements in leaping skills, but not physical activity (Accelerometers) were 

reported for children participating in a locomotor skills-based physical activity program in an 

RCT conducted with 75 children attending eight low-socioeconomic status preschool 

classrooms (United States)  (Alhassan S, Nwaokelemeh O et al. 2012) 

 

Non- randomised designs 

One randomised study was identified from one systematic review (Venetsanou F, Kambas A et 

al. 2015). This study conducted with 423 predominantly Mexican-American children (mean age 

= 4.1) enrolled in four Head Start centres (low SES program) (United States) reported 

significantly higher gains in gross motor skills among children participating in intervention 

groups receiving a gross motor program with structured outdoor play, classroom activities, and 

the same program with the addition of parent education compared to children in the control 

group.  No differences were observed between groups in outdoor physical activity 

(pedometers) (Zenong Yin 2012).  No additional non-randomised studies were identified. 

 

Longitudinal studies 

One prospective cohort study was identified through the literature search. The study 

conducted with 217 preschool children (age 4–6 years) in Switzerland reported that higher 

baseline physical activity levels were associated with positive changes in motor skills agility 

(obstacle course), dynamic balance (balance beam), at a nine month follow-up (Burgi F, Meyer 

U et al. 2011).  

CARDIOVASCULAR HEALTH 

Randomised controlled trials 

The systematic reviews and additional literature search did not identify any randomised 

controlled trials for this health outcome.  

Non- randomised designs 
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The systematic reviews and additional literature search did not identify any non-randomised 

studies for this health outcome. 

Longitudinal studies 

Two unique longitudinal studies (reported in three published papers) examining the 

relationship between physical activity and indicators of cardiovascular health were identified 

from one  systematic in the review (Timmons, Leblanc et al. 2012).   The first prospective 

cohort study of 155 children (aged four to seven years) (Finland) reported that girls 

maintaining high levels of physical activity showed greater reductions in total cholesterol and 

HDL/total cholesterol ratio and boys who maintained high levels of physical activity 

(accelerometer) showed greater reductions in triglycerides over  a three year follow-up period 

(Saakslahti, Numminen et al. 2004). The second longitudinal study reported in two published 

papers was conducted in the UK and reported on the relationship between physical activity 

(accelerometry) and cardiometabolic health measures among a cohort of 113 children from 54 

schools followed up over four years (5, 6, 7 and 8 years) (Metcalf, Voss et al. 2008, Metcalf, 

Jeffery et al. 2009). Findings indicated that activity of at least moderate intensity was 

associated with a favourable and significant change in metabolic score (composite measure of 

insulin resistance, triglycerides, cholesterol/HDL ratio and mean arterial blood pressure) for 

boys, with a similar effect observed in girls however not reaching statistical significance in the 

girls (p=0.06) (Metcalf, Voss et al. 2008). The study also reported no correlation between 

physical activity levels and any of the included markers of metabolic health (adiponectin, 

leptin, and high-sensitivity C-reactive protein) (Metcalf, Jeffery et al. 2009). 

COGNITIVE DEVELOPMENT 

Randomised controlled trials 

The review by Tandon identified one RCT investigating the relationship between physical 

activity and cognitive development in preschool age children. The trial was conducted with 111 

children attending (Mean age 4.9 years) 15 child-care centers (Australia) and evaluated the 

impact of four conditions on word recall after participation in a four week Italian word 

teaching program. The study  reported significantly higher free word recall among  children 

enacting actions indicated by the words compared to children performing just physical 

exercises at the same intensity and compared to children enacting actions indicated by the 
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words by gesturing while remaining seated or repeating  words while remaining seated 

(Mavilidi, Okely et al. 2015). Findings indicated that learning of a foreign language vocabulary 

was positively affected by the cognitive effects of enacting the words through physical 

exercises.  No other randomised trials were identified through the literature search. 

Non- randomised designs 

Two systematic reviews (Timmons, Leblanc et al. 2012, Tandon, Tovar et al. 2016) identified 

three non-randomised studies.  A cross-over study conducted with 16 children attending one 

childcare centre (United States), used accelerometers to examine the effect of a bout of 

exercise on cognitive function of preschool age children. The study reported that children 

exposed to the intervention showed significant improved ability to sustain attention, relative 

to assessments made after children had been kept sedentary.  No significant findings were 

observed for measures of  behavioral inhibition (Palmer KK, Miller MW et al. 2013). A second  

non-randomised trial conducted with 72 children (mean age of 3.8 years) participating in a 

Head Start program (low-socioeconomic) (United States)  reported significant improvements in 

early literacy (Picture Naming, Alliteration) and greater levels of physical activity  during free 

play compared to a non-exercising control group after participation in two 15 min periods of 

physical activity (Kirk, Vizcarra et al. 2014). The third non randomised trial conducted with 207 

preschool age children participating in the Head Start program (United States) reported no 

significant differences between intervention and control groups for language skills and 

phonological awareness, despite increases in MVPA (accelerometer) after exposure to a 

music/movement programme twice a week over 26 weeks (Yazejian and Peisner-Feinberg 

2009). The study  did report the significantly greater gains in communication skills for children 

in the intervention group (Yazejian and Peisner-Feinberg 2009) . No other non-randomised 

studies were identified through the literature search. 

Longitudinal studies 

One  systematic review (Tandon, Tovar et al. 2016) identified one longitudinal study. The 

prospective cohort study conducted with 245 preschool age children in Switzerland reported 

that baseline aerobic fitness was independently related to significant improvements in 

children’s attention at a nine month follow-up. The study also reported that baseline dynamic 

balance was associated with significant improvements in working memory (Niederer, Kriemler 

et al. 2011). No other longitudinal studies were identified through the literature search.  
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PSYCHOSOCIAL HEALTH AND DEVELOPMENT 

Randomised controlled trials 

The reviews did not identify any RCTs reporting on the effect on measures of psychosocial 

health after exposure to physical activity promoting programs. The literature search identified 

one additional relevant RCT. The trial conducted with 421 children from 30 preschools 

(Switzerland), reported no significant effects on cognitive motor agility or total activity 

(accelerometers) in the intervention group relative to controls after exposure to structured 

lessons aimed at increasing fitness and coordination (Puder, Marques-Vidal et al. 2011). 

Non- randomised designs 

One systematic review (Venetsanou F, Kambas A et al. 2015) identified one non-randomised 

trial reporting on the effect on measures of psychosocial health after exposure to physical 

activity promoting programs. The study conducted with 24 three to five year olds reported 

that children participating in an eight week exercise program consisting of 30 min of daily 

aerobic exercises showed significant decreases in heart rate and significant increases in agility 

and self-esteem at follow-up compared to children engaged in free play on the school 

playground (Alpert, Field et al. 1990). No other non-randomised studies were identified 

through the literature search.  

Longitudinal studies 

One review (Timmons, Leblanc et al. 2012) identified one prospective cohort study conducted 

with 129 children, in the United States which  measured preschool actometer index and 

independently derived personality variables at ages  three,  four,  and seven.  The study and 

reported more active preschoolers were rated by their teachers as being more outgoing and 

less socially withdrawn over the follow-up period (Buss, Block et al. 1980).  The additional 

literature search failed to identify any observational studies for this health outcome.  
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APPENDIX 7.3: 
CATI SCRIPT – BASELINE 
 
TITL  0         TITLE   1       CATI   NOADD         15               
NOLAB 
 
Children’s Services CATI 3 2010 
************************* TITLE ITEM 
************************************** 
TIME  0         T_START 1                                             
LABEL 
MODULE  SUBMODUL 
Record starting time 
STARTING TIME 
****************** GET DURATION ITEM 
************************************** 
LINK  1         AREA    1                                             

LABEL 

MODULE  SUBMODUL        5  

T_START ne . 

Item from external database 

DATACATI.CONFID              area 

DATACATI.CONFID              address 

DATACATI.CONFID              suburb  

DATACATI.CONFID              postcode 

DATACATI.CONFID              state 

LINKED VARIABLES 

***************** LINK TO EXTERNAL DATASET ITEM 

*************************** 

CHCE  1 6       INTRO1  8                      _MAKE_                 
LABEL 
MODULE  SUBMODUL 
AREA gt . 

Hello, my name is ^_INTVR_^ and I am calling from  
Hunter New England Area Health Service (HNEAHS). 
 
The Authorised Supervisor (AS) of your service was recently sent 
a letter regarding a children’s services health survey.  
We are calling to speak with the AS regarding this and  
they should be expecting our call. 
Is now a convenient time to speak with them? 
1       Speaking to that person 
2       Person called to phone 
3       Person not avail (record on log sheet) 
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4       Time not suitable (record on log sheet) 
5       Other (record on log sheet) 
.R      Refused 
AS available 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
OPEN  1 200     INTROTH 2                                             
LABEL 
MODULE  SUBMODUL 
INTRO1=5 
OK, thank you for your time. 
[Do not ask, but record reason if given] 
Other reason 
******************* OPEN ENDED ENTRY ITEM 
********************************* 
INFO  1         INTRO2  7                                             
NOLAB 
MODULE  SUBMODUL 
Intro1=1 and AREA=0 
To whom am I speaking? 
 
(INTERVIEWER: Record name on logsheet if different) 
 

The letter advised that we would be contacting you soon regarding 

a health survey that concerns opportunites for childrens services to 

promote physical activity and healthy eating to children. 

******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INTRO2a 8                                             
NOLAB 
MODULE  SUBMODUL 
Intro1=1 and AREA=1 
To whom am I speaking? 
 
(INTERVIEWER: Record name on logsheet if different) 
 
The letter advised that we would be contacting you soon regarding 

a health survey that concerns opportunites for childrens services to 

promote physical activity and healthy eating to children. 

This survey will help with the evaluation of the GOOD FOR KIDS 

PROGRAM. 

******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INTRO3  10                                            
NOLAB 
MODULE  SUBMODUL 
INTRO1=2 and AREA=0 
Hello my name is ^_INTVR_^ and I'm from  

Hunter New England Area Health Service (HNEAHS).  
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To whom am I speaking? 
 
(INTERVIEWER: Record name on logsheet if different) 
 
We recently sent you a letter advising you that we would be 

contacting you soon regarding a childrens services health survey that 

concerns opportunities for childcare centres to promote Physical  

Activity (PA) and Healthy Eating (HE) to children. 

******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INTRO3a 10                                            
NOLAB 
MODULE  SUBMODUL 
INTRO1=2 and AREA=1 
Hello my name is ^_INTVR_^ and I'm from Hunter New England Area 

Health Service (HNEAHS). To whom am I speaking? 

 
(INTERVIEWER: Record name on logsheet if different) 
 
We recently sent you a letter advising that we would be 

contacting you soon regarding a childcare health survey that 

concerns opportunities for childcare centres to promote physical 

activity and healthy eating to children. This survey will 

help with the evaluation of the Good For Kids Program. 

******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 3       INTRO4  1                      _MAKE_                 
NOLAB 
MODULE  SUBMODUL 
INTRO1 in (3 4)         
Could you suggest a more convenient time for me to call back? 
1       Yes [Record in Log Sheet] 
2       No     
.R      Refused 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
INFO  1         INFO1   1                                             
NOLAB 
MODULE  SUBMODUL 
INTRO4 in (1 2 .R) 
OK, thanks for your time. 
******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 3       INTRO5  3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL 
INTRO2a=1 or INTRO2=1 or INTRO3=1 or INTRO3a=1                   
The call will take about approximately 30 minutes.  
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Is now a good time for you or would you like me to call back later? 
1       Yes/Appropriate 
2       No/Call back later  
.R      Refused 
Appropriate time 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
INFO  1         INTRO6  4                                             
NOLAB 
MODULE  SUBMODUL 
INTRO5=2 
Could you suggest another time that we can call you back? 
[Make arrangements for a call back and record on Log Sheet] 
 
Thank you very much for your time. Goodbye. 
******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INTRO7  1                                             
NOLAB 
MODULE  SUBMODUL 
INTRO5=.R 
Thank you very much for your time. Goodbye. 
******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INFO2   4                                             
NOLAB 
MODULE  SUBMODUL 
AREA=1 and INTRO5=1  
Your service may have received information or attended nutrition 

and/or 

physical activity training provided by Good for Kids. Good for Life. 

We understand that children’s services have a number of systems and 

practices in place which encourage children to develop healthy 

lifestyles. 

******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INFO3   7                                             
NOLAB 
MODULE  SUBMODUL 
AREA=1 and INFO2=1 
In order to provide children’s services with the most appropriate 
support we need to ask you some questions about your services’ current 
policies, practices, equipment, learning experiences, staff training, 
knowledge and attitudes, and communication with parents around 
physical 
activity and healthy eating. We will also be asking questions to gain 
your feedback about whether the Good for Kids program has been 
beneficial or relevant for your service. 
******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INFO4   6                                             
NOLAB 
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MODULE  SUBMODUL 
AREA=0 and INTRO5=1 
We would like to identify if there are more ways in which we can 

enhance CS capacity to promote PA  

to children. We will ask you some questions about your services 

current policies, practices, equipment, learning experiences, 
staff training, knowledge and attitudes, and communication with 
parents around physical activity. 
******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INFO5   8                                             
NOLAB 
MODULE  SUBMODUL 
AREA=0 and INFO4=1 
These questions are not intended as an audit, but as a way for us 

to tailor programs towards the needs of CS. Data will remain  

confidential. If you would like to check the legitimacy of this  

call you can contact the HNEAHS - Population Health on 02 4924 6166. 

This will connect you with a recorded message that lists all projects  

currently being conducted by us. We will send you a report about the 
survey that includes a summary of results from all 
services that participated in the survey. 

******************* INFORMATION SCREEN ITEM 
******************************* 
NULL  1         NULL1   1                                             
NOLAB 
MODULE  SUBMODUL 
INFO3=1 or INFO5=1 
Introduction to call/survey 
******************* INFORMATION SCREEN ITEM 
******************************* 
MULT  1 3       GROUP   2                                     3       
MLTLB 
MODULE  SUBMODUL   
INFO6=1 
Which of the following age groups does your centre care for? 
[Note to interviewer- Read out each response option] 
1       0 to 2 years 
2       2 to 3 years 
3       3 to 5 years 
Age groups at centre 
0 to 2 years 
2 to 3 years 
3 to 5 years 
*******************MULTIPLE CHOICE - CATI 
VERSION*************************** 
TABL  1 20      CSD2    5       time24         hhmm5.0                
LABEL 
MODULE  SUBMOD  4                          
GROUP gt '000' 
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What are your hours of operation? (Opening time to closing time). 
 
INTERVIEWERS: USE 24 HOUR TIME 
1pm is 13:00            3pm is 15:00            5pm is 17:00 
2pm is 14:00            4pm is 16:00            6pm is 18:00] 
RANGE                   64800 
opening time                                               18000     
43200 
closing time                                               45000     
72000 
click here --> 
Don't know                                  B    1 
Opening hours 
********************TABLE ENTRY ITEM - NO BUTTONS 

************************* 

INFO  1         CSD3    6                                             
NOLAB 
MODULE  SUBMODUL 
CSD2 gt . 
So, this means you are open for ^CSD2^ hours (and min) a day. 
 
[Note: INTERVIEWERS if wrong, go back to table to change  
opening and closing times - still click at the 'click here -->'  
place to get changes entered. Use hours 'Conversion table'  
(Can Refer to Training Manual)] 
******************* INFORMATION SCREEN ITEM 
******************************* 
NUM   1         CSD5    3    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
CSD3=1 
How many days a week are you open? 
 
[Note: INTERVIEWERS, If don't know then enter 99] 
0                       7       
0                       99      
How many days a week open 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
***************** 
NUM   1         CSD6    3    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
CSD5 gt . 
Overall, how many children are enrolled at your service? 
 
[Note: INTERVIEWERS, If don't know then enter 999] 
0                       400     
0                       999     
Number of children enrolled 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
INFO  1         INFO7   4                                             
NOLAB 
MODULE  SUBMODUL 
CSD6 gt . and AREA=1 
The G4Ks program is committed to providing a culturally  
appropriate service for all children, considering individual  
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differences and making provision for children of Aboriginal and  
Torres Straight Islander background. 
******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INFO8   2                                             
NOLAB 
MODULE  SUBMODUL 
INFO7=1 or (CSD6 gt . and AREA=0) 
The next two questions are about whether any children at your  
service are of Aboriginal or Torres Strait Islander origin.  
******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 4       CSD7    2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO8=1 
Are you aware of any children of Aboriginal or Torres Strait  
Islander origin enrolled at your service? 
1       Yes 
2       No     
3       Don't know 
.R      Refused 
Any Aboriginal or Torres Strait children 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NUM   1         CSD8    4    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
CSD7=1 
How many children of Aboriginal or Torres Strait Islander origin  
are enrolled at your service? 
 
[Note: INTERVIEWERS, If don't know then enter 999] 
0                       200     
0                       999     
How many Aboriginal or Torres Strait children 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
NUM   1         SEPA1   4    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
CSD8 gt . or CSD7 in (2 3 .R) 
On a usual day, say today, how many primary contact staff are working 
at your centre? 
 
[Note: INTERVIEWERS, If don't know then enter 999] 
0                       50     
0                       999     
How many Aboriginal or Torres Strait children 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
INFO  1         INFO9   4                                             
NOLAB 
MODULE  SUBMODUL 
SEPA1 gt . 
Next I would like to ask you some questions on your service’s  
policies about PA. 
 
Please refer to Definition of Terms. 
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******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 3       PPA1    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO9=1 
Does your service have a written policy on PA? 
1       Yes 
2       No     
3       Don’t know 
PA Policy                                    
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
MULT  1 11      PPA2    7                                     10      
MLTLB 
MODULE  SUBMODUL         
PPA1=1 

I’m now going to ask you about the specific content of your 

PA policy. 

 

Does your policy specifically refer to each of the following? 

 

[Note: INTERVIEWERS, Please read out and get an answer 

to each item in the list] 

1       Meet children’s PA requirements 

2       Development of FMS 

3       Limits on SSR  & TV 

4       Limits on time children spend being sedentary  

5       Staff training in PA 

6       Communicating messages to families about PA 

7       PA curriculum teaching & activities 

8       Evaluating PA strategies 

9       Physical activity promoting environments 

10      Integrating PA learning experiences across KLA’s 

-11     Don’t know  

Specific content of PA policy 

Meet children’s PA requirements 

Development of FMS 



APPENDIX SEVEN:  Additional material for chapter five A173 

 

Limits on SSR  & TV 

Limits on time children spend being sedentary  

Staff training in PA 

Communicating messages to families about PA 

PA curriculum teaching & activities 

Evaluating PA strategies 

Physical activity promoting environments 

Integrating PA learning experiences across KLA’s 

Don’t know  

*******************MULTIPLE CHOICE - CATI 
VERSION************************** 
CHCE  1 4       PPA2a   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
PPA1 in (2,3) 

Is physical activity included within any other policies at your 

service? 

1       Yes 
2       No 
3       Don't know 
.R      Refused 
PA in any other policy 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
MULT  1 11      PPA2b   4                                     10      
MLTLB 
MODULE  SUBMODUL         
PPA2a=1 

I’m now going to ask you about the specific content of the physical 

activity items in this policy.  

Does the policy refer to each of the following? 

[Note to interviewer: Please read out and get an answer to each item] 

1       Meet children’s PA requirements 

2       Development of FMS 

3       Limits on SSR  & TV 

4       Limits on time children spend being sedentary  

5       Staff training in PA 
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6       Communicating messages to families about PA 

7       PA curriculum teaching & activities 

8       Evaluating PA strategies 

9       Physical activity promoting environments 

10      Integrating PA learning experiences across KLA and program 

areas 

-11     Don’t know  

Specific content of PA policy 

Meet children’s PA requirements 

Development of FMS 

Limits on SSR  & TV 

Limits on time children spend being sedentary  

Staff training in PA 

Communicating messages to families about PA 

PA curriculum teaching & activities 

Evaluating PA strategies 

Physical activity promoting environments 

Integrating PA learning experiences across KLA and program areas 

Don’t know  

*******************MULTIPLE CHOICE - CATI 
VERSION************************** 
INFO  2         INFO11  2                                             
NOLAB 
MODULE  SUBMODUL 
Substr(PPA2,1,11) gt '00000000000' or 
Substr(PPA2b,1,11) gt '00000000000' or PPA2a in (2,3,.R) 
Next I would like to ask you some questions about any professional 
development relating to PA attended by your staff. 
******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 3       ETPA1   3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO11=1 

In the last 12 months have any staff at your service participated 

in professional development or specific training relating to  

PA provided by an agency external to your service?  
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1       Yes 
2       No 
3       Don’t know 
Staff trained in PA (past 12mths) 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NUM   1         ETPA2   3    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
ETPA1=1 

How many staff attended training? 

 
[Note: INTERVIEWERS, If don't know then enter 99] 
1                       90 
0                       100 
Staff attended the training 

******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
CHCE  1 2       ETPA4   3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
ETPA2 gt . and AREA=0 

Have any of your staff attended a training session on the Munch  

and Move Program? This is a program focusing on HE, PA and FMS  

development. 

1       Yes 
2       No     
Staff attended Munch & Move training 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NULL  1         NULL2   1                                             
NOLAB 
MODULE  SUBMODUL 
ETPA4 gt . OR (ETPA2 gt . and AREA=1) or ETPA1 in (2,3) 

Staff PA external training 
*************************NULL ITEM - DOES 
NOTHING************************* 
CHCE  1 3       PAIT1   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
NULL2=1 

In the last 12 months has your service provided any professional 

development or specific training related to PA for staff? 

1       Yes 
2       No 
3       Don’t know 
Provided PA training for staff        
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***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NUM   1         PAIT2   3    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
PAIT1=1 

How many staff members were included? 

 
[Note: INTERVIEWERS, If don't know then enter 99] 
1                       90  
0                       100 
Staff members attended 

******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
INFO  1         INFO12  6                                             
NOLAB 
MODULE  SUBMODUL 
PAIT1 in (2,3) or PAIT2 gt . 
We are aware that there is lots of information around about  

children’s PA levels, these questions are just asking you to tell 

us how much time you think (in your opinion) young children should 

spend in PA and SSR across the whole day. 

 

Please refer to Definition of Terms. 

******************* INFORMATION SCREEN ITEM 
******************************* 
NUM   1         PAS1    6    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
INFO12=1 
What do you think is the MINIMUM time that toddlers and preschoolers 

(aged 1-5 yrs), should be physically active PER DAY? This means 

accumulated time over the day rather than time spent in each session. 

 
INTERVIEWERS: ENTER IN MINUTES (refer to conversion sheet)  
              If don't know enter 999 
0                       240 (reasonable limits) 
0                       999 (absolute limits) 
Min time 1-5yrs PA recommendation/day 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
NUM   1         PAS2    6    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
PAS1 gt . 
What do you think is the MAXIMUM amount of time children aged  
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between 2 and 5 yrs should spend sitting and watching television 

and other electronic media PER DAY? 

 
INTERVIEWERS: ENTER IN MINUTES (refer to conversion sheet)  
              If don't know enter 999 
0                       240 (reasonable limits) 
0                       999 (absolute limits) 
Max time 2-5yrs spend in SSR/day 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
NUM   1         PAS3    6    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
PAS2 gt . 
What do you think is the MAXIMUM amount of time children younger 

than 2 yrs of age should spend sitting and watching television  

and other electronic media PER DAY? 

 
INTERVIEWERS: ENTER IN MINUTES (refer to conversion sheet)  
              If don't know enter 999 
0                       240 (reasonable limits) 
0                       999 (absolute limits) 
Max time le 2 yrs spend in SSR/day 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
INFO  1         INFO13  4                                             
NOLAB 
MODULE  SUBMODUL 
PAS3 gt . 

The next question is about Sedentary Behaviours (SB)/activities 

in general  

 

Please refer to Definition of Terms. 

******************* INFORMATION SCREEN ITEM 
******************************* 
NUM   1         PAS4    6    MM QINFORM        QFORMAT                
LABEL 
MODULE  SUBMODUL 
INFO13=1 
What do you think is the MAXIMUM amount of time children aged 
between 2 and 5 yrs should be sedentary or kept inactive for  
any one period of time, with the exception of sleeping? 
 
INTERVIEWERS: ENTER IN MINUTES (refer to conversion sheet)  
              If don't know enter 999 
0                       240 (reasonable limits) 
0                       999 (absolute limits) 
Max time 2-5yrs spend sedentary/day 
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******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
INFO  1         INFO16  7                                             
NOLAB 
MODULE  SUBMODUL 
PAS4 gt . 

These questions are asking about primary contact staff practices  

related to FMS development and physically AP for young children in 

CS.  For each practice we will ask whether your staff implement it 

as well as how many staff and how often. 

 

Please answer the following questions about your service in  

relation to children aged 3-5 years only. 

******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 3       SPA1    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO16=1 

On a usual day do primary contact staff join in and participate  

with children during child initiated free AP?  

 

Please refer to Definition of Terms. 

1       Yes 
2       No     
3       Don’t know 
Staff participate in AP 
***************** SINGLE CHOICE - CATI VERSION 
****************************  
CHCE  1 3       SPA2    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA1=1 

How many primary contact staff implement this practice? 

(join in and participate in physically AP on usual day) 

 

[Note: INTERVIEWERS, Prompted] 

1       All staff 

2       Most staff 
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3       Some staff 

How many Staff join in AP 
***************** SINGLE CHOICE - CATI VERSION 
****************************  
CHCE  1 4       SPA3    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA2 gt . 

How often do primary contact staff usually implement this practice?  

(join in and participate in physically AP on usual day) 

 

[Note: INTERVIEWERS, Prompted] 

1       All of the time 

2       Most of the time 

3       Some of the time  

4       Other       

Frequency of Staff join in AP  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
OPEN  1 200     SPA4    3                                             
LABEL 
MODULE  SUBMODUL 
SPA3=4 
Please specify Other? 
  

[Note: INTERVIEWERS, Record the other frequency staff join in AP] 

Other 
******************* OPEN ENDED ENTRY ITEM 
********************************* 
CHCE  1 2       SPA5    4                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

SPA4 gt ' ' or SPA3 in (1 2 3) or SPA1 in (2,3) 

On a usual day do primary contact staff provide verbal prompts to 

encourage or extend children’s activity during child initiated 

free AP by saying things like 'run hard', 'good throw', or 

'can you do it again'? 

1       Yes 
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2       No     

Staff provide verbal prompts 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       SPA6    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA5=1 

How many primary contact staff implement this practice? 

(provide verbal prompts on a usual day) 

 

[Note: INTERVIEWERS, Prompted] 

1       All staff 

2       Most staff 

3       Some staff 

How many staff provide verbal prompts  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 4       SPA7    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA6 gt . 

How often do primary contact staff implement this practice? 

(provide verbal prompts on a usual day) 

 

[Note: INTERVIEWERS, Prompted] 

1       All of the time 

2       Most of the time 

3       Some of the time  

4       Other 

Frequency of verbal prompts  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
OPEN  1 200     SPA8    3                                             
LABEL 
MODULE  SUBMODUL 
SPA7=4 
Please specify Other? 
 

[Note: INTERVIEWERS, Record the other frequency of verbal prompts] 
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Other 
******************* OPEN ENDED ENTRY ITEM 
********************************* 
CHCE  1 3       SPA9    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA8 gt ' ' or SPA7 in (1 2 3) or SPA5=2 
This question is about learning experiences related to PA such as  

Teaching activities about how PA helps children to be healthy. 

 

In the past 12 months did primary contact staff conduct such learning 

experiences? 

1       Yes 
2       No   
3       Don't know   
Educate children about PA benefits 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       SPA10   4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA9=1 

How many primary contact staff implemented this practice?  

(conducted learning experiences in past 12 mth) 

 

[Note: INTERVIEWERS, Prompted] 

1       All staff 
2       Most staff    
3       Some staff 
Educate children how PA helps with play 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 7       SPA11   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA10 gt . 

How often did primary contact staff implement this practice?   

(conducted learning experiences in past 12 mths) 

1       Daily 

2       4 times per week 
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3       3 times per week 

4       2 times per week 

5       Once per week 

6       Less than once per week 

7       Don't know 

PA makes them healthy 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 2       SPA13   6                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA11 gt . or spa9 in (2,3) 

This question is about encouraging PA through dramatic play  

for example including props and resources that encourage AP. 

 

Do staff arrange these kind of activities? 

 

Please refer to Training Manual, page 9, for Examples  

1       Yes 
2       No     
Staff arrange PA via AP 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       SPA14   4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA13=1 

How many staff implement this practice?  

(physically active dramatic play) 

 

[Note: INTERVIEWERS, Prompted] 

1       All staff 

2       Most staff 

3       Some staff 

How many staff arrange PA via AP 
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***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 7       SPA15   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA14 gt . 

How often do staff implement this practice?  

(physically active dramatic play) 

1       Daily 

2       4 times per week 

3       3 times per week 

4       2 times per week 

5       Once per week 

6       Less than once per week 

7       Don't know 

How often do staff arrange PA via AP 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 2       SPA16   5                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA15 gt . or SPA13=2 

This question is about encouraging physical activity during  

transition activities e.g. asking children to mimic animal  

movements when moving on to another activity. 

 

On a usual day do staff arrange such activities? 

1       Yes 
2       No     
Encouraging PA during transitions 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       SPA17   4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA16=1 



APPENDIX SEVEN:  Additional material for chapter five A184 

 

How many staff implement this practice?  

(physically active transition activities on a usual day) 

 

[Note: INTERVIEWERS, Prompted] 

1       All staff 

2       Most staff 

3       Some staff 

How many staff implement this practice 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 2       SPA19   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA17 gt . or SPA16=2 

On a usual day do staff arrange activities where children are  

physically active to music? 

1       Yes 
2       No     
Staff arrange PA to music 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       SPA20   4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA19=1 
How many staff implement this practice?  

(physically active music activities on a usual day) 

 

[Note: INTERVIEWERS, Prompted] 

1       All staff 

2       Most staff     

3       Some staff 

How many staff arrange PA to music 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 
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CHCE  1 7       SPA21   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
SPA20 gt . 

How often do staff implement this practice?  

(physically active music activities on a usual day) 

1       Daily 

2       4 times per week 

3       3 times per week 

4       2 times per week 

5       Once per week 

6       Less than once per week 

7       Don't know 

How often staff arrange PA to music 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 2       FMS1    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
(SPA21 gt . or SPA19=2) and substr(GROUP,2,2) in ('01' '10' '11') 

Does your service carry out planned, adult guided sessions to  

facilitate children’s exploration and development of FMS? 

 

(Please refer to Definition of Terms) 

1       Yes 
2       No     
Planned teacher FMS sessions  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 9       FMS2    3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS1=1 

How often do the FMS sessions occur? 

 

[Note: INTERVIEWERS, Prompted] 

1       Once per day 
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2       4 times per week 

3       3 times per week 

4       2 times per week 

5       Once per week 

6       Less than once per week 

7       Sporadically 

8       Don't know 

.R      Refused 

How often/week do the sessions occur 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NUM   1         FMS3    4    MM time24         HHMM5.0                
LABEL  
MODULE  SUBMOD  4 
FMS2 gt . 

What is the usual length of these sessions? 
 
[Note: INTERVIEWERS enter time as HH:MM eg 1:30 for 1 hr and 30 min] 
(if don't know then enter 0:00) 
0:00                    06:00                     ( 6 HRS) 
0:00                    12:00                     (12 HRS) 
Usual length of FMS 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
INFO  1         INFO18  6                                             
NOLAB 
MODULE  SUBMODUL 
FMS3 gt . 

I’m now going to ask you about the content of these FMS sessions. 

Specifically, How often do they include each of the following 

components? 

 

[Note: INTERVIEWERS, Responses are: Always, Very often, Sometimes,  

Rarely, Never] 

******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 5       FMS4    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO18=1 

Warm up & cool down activities? 
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1       Always 
2       Very often     
3       Sometimes 
4       Rarely 
5       Never 
Warm up & cool down activities 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       FMS6    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS4 gt . 
Skill specific feedback e.g. error detection and correction? 
1       Always 
2       Very often     
3       Sometimes 
4       Rarely 
5       Never 
Skill specific feedback 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       FMS7    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS6 gt . 

Extension and challenge experiences? 

1       Always 
2       Very often     
3       Sometimes 
4       Rarely 
5       Never 
Extension & challenge experiences 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       FMS8    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS7 gt . 
Staff modelling and demonstration? 
1       Always 
2       Very often     
3       Sometimes 
4       Rarely 
5       Never 
Staff modelling and demonstration 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  2 4       FMS9    3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
(FMS8 gt . or FMS1=2) or 
((SPA21 gt . or SPA19=2) and GROUP='100') 

On a usual day do staff initiate specific activities  
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separate to planned FMS activities where children 

are physically active during group or circle time? 

1       Yes 
2       No 

3       Don’t now 
.R      Refused 

Staff initiate activities 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       FMS11   3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS9=1 
How many staff implement this practice?  

(children are physically active during group or circle time) 

[Note: INTERVIEWERS, Prompted] 

1       All staff 

2       Most staff 

3       Some staff 

4       Don’t now 
.R      Refused 

Staff implement separate activity 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 7       FMS12   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS11 gt . 
How often do staff implement this practice?  

(children are physically active during group or circle time) 

1       Daily 

2       4 times per week 

3       3 times per week 

4       2 times per week 

5       Once per week 

6       Less than once per week 

7       Don't know 

Often staff implement activity 
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***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 4       FMS13   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
FMS12 gt . 
How many children would usually participate in this activity? 

1       All Children 

2       Most Children 

3       Some children 

4       Don't know 

Children participate in activity 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
INFO  1         INFOY   2                                             
NOLAB 
MODULE  SUBMODUL 
FMS13 gt . or FMS9 in (2,3,.R) 
The next questions refer to the indoor and outdoor environments 

of your service. 

******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 4       PEI1    3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFOY=1 
Which best describes your indoor play area? 
 
[Note: INTERVIEWERS, Prompted] 
1       Quiet play only - no room for movement  
2       Space for limited movement or some AP  
3       Space easily expanded by equipment & furniture  
4       Space for all activities with a big open room  

Description of indoor play area 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       PEO4    5                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
PEI1  gt . 
This question refers to the OP play environment. 
 
Which best describes your OP play area? 
 
[Note: INTERVIEWERS, Prompted] 
1       Large space for running and physically AP 
2       Large space but equipment limits individual running 
3       Obstructed areas limiting physically AP 
Description of OP 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
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INFO  1         INFOX   5                                             
NOLAB 
MODULE  SUBMODUL 
PEO4 gt . 
Earlier it was confirmed that your service was open for  
^CSD2^ hrs (and min)/day. 
 
The next few questions ask how much of this time 
in hours and minutes is spent in various activities. 
******************* INFORMATION SCREEN ITEM 
******************************* 
NUM   1         TMDF1   6    MM time24         HHMM5.0                
LABEL 
MODULE  SUBMODUL 
INFOX=1 
How much of your daily operating time is spent in a form of  
specific adult guided activity such as group music, dancing or  
planned FMS sessions? 
 
[Note: INTERVIEWERS, enter time as HH:MM e.g. 1:30 for 1 hr, 30 min] 
(if don't know then enter 0:00) 
0:00                    06:00                     ( 6 HRS) 
0:00                    12:00                     (12 HRS) 
Staff led music, dance or FMS 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
NUM   1         TOFAP1  5    MM time24         HHMM5.0                
LABEL 
MODULE  SUBMODUL 
TMDF1 gt . 

How much of your daily operating time do children have available  
to spend in child-initiated, outdoor, free physically AP? 
 
[Note: INTERVIEWERS, enter time as HH:MM eg 1:30 for 1 hr, 30 min] 
(if don't know then enter 0:00) 
0:00                    06:00                     ( 6 HRS) 
0:00                    12:00                     (12 HRS) 
Total outdoor free AP 
******************** NUMERIC OR DATE ENTRY - CATI VERSION 
****************** 
CHCE  1 8       LSB1    3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
TOFAP1 gt . 

On average, how often are children allowed to watch SSR (e.g. 

television, videos or DVDs or have time to play computer games)  

where they are sitting still? 

1       Once per day 

2       4 times per week 

3       3 times per week 

4       2 times per week 
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5       Once per week 

6       Less than once per week 

7       Never 

.R      Refused 

How often/week in SSR - Ed purposes 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
INFO  1         INFOL   2                                             
NOLAB 
MODULE  SUBMODUL 
LSB1 gt . 

I am now going to ask questions for specific age groups at your 
service 
******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 9       TOFAP2  3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL 
INFOL=1 and substr(GROUP,1,2) in ('01' '10' '11') 
On average, how often do children aged 0-2 years engage in SSR (e.g. 

television, videos or DVDs or play computer games) where they are 

sitting still? 

1       More than once per day 

2       Once per day 

3       4 times per week 

4       3 times per week 

5       2 times per week 

6       Once per week 

7       Less than once per week 

8       Never 

.R      Refused 

Children participate SSR 0-2 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 9       TOFAP3  3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL 
TOFAP2 gt . or (INFOL=1 and GROUP='001') 

On average, how often do children aged between 2-5 years engage in 

SSR (e.g. television, videos or DVDs or play computer games) where 
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they are sitting still? 

1       More than once per day 

2       Once per day 

3       4 times per week 

4       3 times per week 

5       2 times per week 

6       Once per week 

7       Less than once per week 

8       Never 

.R      Refused 

Children participate SSR 2-5 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 8       LSB2    8                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
TOFAP3 gt .  

This question is about occasions during the day where the MAJORITY 

of children are sitting still for more than 30 minutes at a 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  

with children seated on the floor.  

 

On average, excluding meal and nap times, how many occasions  

during the day would this occur? 

1       Never 
2       Once per day 
3       2 times per day 
4       3 times per day 
5       4 times per day 
6       5 times per day 
7       Don't know 
.R      Refused 
How often/week sitting >30mins 
***************** SINGLE CHOICE - CATI VERSION 
****************************  
CHCE  1 2       LSB3    3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
LSB2 gt . 
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Do staff monitor or limit the time children spend participating 

in activities where they are sitting still? 

(not including meal and nap times) 

1       Yes 
2       No 
Staff monitor sitting >30mins 
***************** SINGLE CHOICE - CATI VERSION 
****************************  
CHCE  1 4       LSB4    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
LSB3=1 

How many staff? 

1       All staff 

2       Most staff 

3       Some staff 

4       Don’t know 

Number staff monitor sitting 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
INFO  1         INFOF   1                                             
NOLAB 
MODULE  SUBMODUL 
(LSB4 gt . or LSB3=2) and (PPA1=1 or PPA2a=1) 

The next few questions ask about involvement of families. 
******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 4       FC1     5                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFOF=1 

This question is about whether families were involved in the  

development of your PA policy. For example; parents may have been  

given the opportunity to comment on the policy before it was  

adopted.   

Did this happen at your service in the last year?  

1       Yes 
2       No     
3       Don’t know 
.R      Refused 
Families involve in PA policy 
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***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 2       FC2     3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
(LSB4 gt . or LSB3=2) and (PPA2a in (2,3,.R)) or FC1 gt . 

In the last year were families involved in the development and 

implementation of any PA programs or activities with children at 

your service? 

1       Yes 
2       No 
Families involved in PA programs 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

MULT  1 8       FC3     5                                     7       

MLTLB 

MODULE  SUBMODUL         

FC2 gt . 

In the last year have you provided information to families  

regarding any of the following? 

 

[Note to interviewer: Please read out and get an answer to 

each item in the list] 

1       Recommended time children to be PA 

2       Importance of PA for children 

3       Importance of developing FMS 

4       Information to encourage PA 

5       Recommended Limits on SSR 

6       Information on how to limit SSR time 

7       Other 

-8      None provided 

Provided information to families 

Recommended time children to be PA 
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Importance of PA for children 

Importance of developing FMS 

Information to encourage PA 

Recommended Limits on SSR 

Information on how to limit SSR time 

Other 

None provided 

*******************MULTIPLE CHOICE - CATI 

VERSION*************************** 

OPEN  1 200     FC4     3                                             
LABEL 
MODULE  SUBMODUL 
Substr(FC3,7,1)='1' 
Please specify Other? 
 
[Note: INTERVIEWERS, Record the other information provided to 

families] 

Other 
******************* OPEN ENDED ENTRY ITEM 
********************************* 
 
 

THE FOLLOWING QUESTIONS WERE  

INCLUDED AT FOLLOW-UP FOR THE INTERVENTION SERVICES ONLY: 

 
 
 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
 
INFO  1         INFO25  2                                             
NOLAB 
MODULE  SUBMODUL 
AREA=1 and STHEN1 gt . 
Over the last few years you might have received printed copies of 

the Good for Kids Children’s Services Newsletter in the post? 

******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 4       GFK1    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO25=1 
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Overall, do you find the GFK childrens services newsletters:  

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
4       Do not recall receiving 
Usefulness of newsletters  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       GFK2    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK1 gt . 
You may have noticed that on all G4Ks resources, such as the  

newsletter, the program's web address was advertised. 

 

Have you logged on and visited the CS section of the website? 

1       Yes 
2       No     
3       Don’t know 
Visited Children's Services on G4Ks www 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       GFK3    3                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK2=1 

Overall, how useful do you find the CS section of the website? 

 

[Responses are: Very useful, Somewhat useful, Not at all useful] 

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
How useful G4Ks www site  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
INFO  1         GFK4    6                                             
NOLAB 
MODULE  SUBMODUL 
GFK3 gt . or GFK2 in (2,3) 
In the last year, Good for Kids has implemented their physical 

activity Strategy, I Move We Move, with children’s services. 

This has included providing training workshops, resource kits and 

follow-up support calls. The next few questions are about your 

participation in this program and will help us to evaluate whether 

the program has been beneficial or relevant for your service. 
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******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 3       GFK5    2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK4=1 

Did you or any of your staff attend the G4K I move We Move 

physical activity training workshop?  

1       Yes 
2       No     
3       Don’t know 
Attend G4K workshop 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK6    4                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK5=1  

Please indicate whether you strongly agree, agree, disagree or 

strongly disagree with the following: 

 

The training workshop was beneficial for staff to complete 

1       Strongly agree 
2       Agree 
3       Disagree 
4       Strongly disagree 
5       Neutral 
G4K workshop beneficial 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK7    1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK6 GT . 

I would recommend the training to other services 

1       Strongly agree 
2       Agree 
3       Disagree 
4       Strongly disagree 
5       Neutral 
Recommend G4K training 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 6       GFK8    6                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK7 GT . or GFK5 in (2,3) 

You would have received a copy of the G4Ks I move We Move Resource 



APPENDIX SEVEN:  Additional material for chapter five A198 

 

Package. It included a guide book, activity handbooks for different 

age groups, 2 dvds, laminated activity game cards and lanyards. 

 

Overall, did you find the G4K I move We Move Resource Package? 

(Read options)  

1       Very useful 

2       Somewhat useful 

3       Not at all useful 

4       Don’t have a copy 

5       Do not recall receiving 

6       Don’t know  

Usefulness of G4K resource 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       GFK10   2                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

GFK8 gt . 

Did any of your staff complete the I move we move online professional 

development training? 

1       Yes 

2       No 

3       Don’t know 

Any staff complete I MOVE online 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 5       GFK11   4                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

GFK10=1 
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Please indicate whether you strongly agree, agree disagree or 

strongly disagree with the following: 

 

The online training was beneficial for staff to complete 

1       Strongly agree 
2       Agree 
3       Disagree 
4       Strongly disagree 
5       Neutral 
Online training was beneficial 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK12   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK11 GT . 

Staff were able to find time to complete the online training 

1       Strongly agree 
2       Agree 
3       Disagree 
4       Strongly disagree 
5       Neutral 
Staff able complete online training 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK13   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK12 GT . 

Staff were able to easily access the online training 

1       Strongly agree 
2       Agree 
3       Disagree 
4       Strongly disagree 
5       Neutral 
Staff easily accessed training 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK14   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK13 GT . 

The prize incentives for individual staff (holiday voucher) 

motivated staff to complete the online training 

1       Strongly agree 
2       Agree 
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3       Disagree 

4       Strongly disagree 

5       Neutral 

Incentives motivated staff 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

NULL  1         NULL6   1                                             
NOLAB 
MODULE  SUBMODUL 
GFK10 in (2,3) or GFK14 GT . 

Splitting G4Ks I move We Move Resource 
*************************NULL ITEM - DOES 
NOTHING************************** 
CHCE  1 3       GFK15   1                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       
NULL6=1 and GFK8 in (1,2,3) 

Did you use the G4K I move We Move Game Cards? 

1       Yes 

2       No 

3       Don’t know 

Use G4K I move We Move Game Cards 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       GFK16   1                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

GFK15=1 

Overall, did you find the G4K I move We Move Game Cards: (Read out) 

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
Usefulness of I MOVE Game Cards 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
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CHCE  1 3       GFK17   2                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

GFK16 GT . or GFK15 in (2,3) 

Did you use the DVDs included in the I Move we Move resource kit 

(Fun Moves and Active Movement for Under 5s?) 

1       Yes 

2       No 

3       Don’t know 

Use DVD’s in kit 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       GFK18   3                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

GFK17=1 

Overall, did you find the DVDs included in the I Move we Move 

resource kit: (Read out) 

(Fun Moves and Active Movement for Under 5s?) 

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
Usefulness of DVD’s 
***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       GFK19   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK18 GT . or GFK17 in (2,3) 

Did you use the G4K I move We Move FMS Lanyards 

1       Yes 

2       No 

3       Don’t know 
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Use lanyards 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       GFK20   1                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       
GFK19=1 

Overall, did you find the G4K I move We Move FMS Lanyards: (Read out) 

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
Usefulness of Lanyards 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       GFK21   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK20 GT . OR GFK19 IN (2,3) 

Did you use the G4K I move We Move Activity Handbooks 

1       Yes 

2       No 

3       Don’t know 

Use handbooks 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       GFK22   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK21=1 

Overall, did you find the G4K I move We Move Activity Handbooks?  

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
Usefulness of handbooks 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 2       GFK23   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK22 GT . OR GFK21 in (2,3) 

Did you use the G4K I move We Move Guide book? 

1       Yes 
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2       No 

Use guidebook 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       GFK24   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK23=1 

Overall, did you find the G4K I move We Move Guide book?  

1       Very useful 
2       Somewhat useful 
3       Not at all useful 
Usefulness of guide book 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK28   1                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK24 gt . 

Overall, how did you find the G4K I move We Move policy template?  

1       Very useful 

2       Somewhat useful 

3       Not at all useful 

4       Don’t recall receiving it 

5       Don’t know 

Usefulness of GFK policy template 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NULL  1         NULL5   1                                             
NOLAB 
MODULE  SUBMODUL 
(NULL6=1 and GFK8 in (4,5,6))or GFK28 GT . or GFK23 in (2,3) 

End of GFK Resource Section 
*************************NULL ITEM - DOES 
NOTHING************************** 
CHCE  1 5       GFK25   4                      _MAKE_                 

LABEL 

MODULE  SUBMODUL 

NULL5=1 and CSD7=1 

This question is about whether you found our GFK resources 

effective for Aboriginal children attending your service. 
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For Aboriginal children, did staff find the GFK I move we move 

resources: 

1       Very useful 

2       Somewhat useful 

3       Not at all useful 

4       Didn’t use them 

5       NOT APPLICABLE 

Aboriginal find GFK resources 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 6       GFK26   8                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK25 GT . 

This question is to help us to evaluate the program in terms of 

supporting your service to engage with families about healthy 

eating and physical activity 

 

Can you please tell us how engaged Aboriginal families have been 

with your services healthy eating and physical activity programs? 

 

INTERVIEWER: If they ask, this does not have to be from the GFK 

program. 

1       Very engaged 

2       Mostly engaged 

3       Somewhat engaged 

4       Not engaged 

5       Unable to say 

6       HAVE NOT RUN ANY 

Engaged of Aboriginal families 
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***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK27   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK26 in (1,2,3,4,5) 

Can you please tell us how engaged non-Aboriginal families have 

been with your services activities and programs  

1       Very engaged 

2       Mostly engaged 

3       Somewhat engaged 

4       Not engaged 

5       Unable to say 

Engaged non Aboriginal families 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 3       GFK29   2                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

(NULL5=1 and CSD7 in (2,3,.R)) or GFK27 GT . or GFK26=6 

Did you participate in any support calls from the good for kid’s team. 

These took about 10 minutes. 

1       Yes 

2       No 

3       Don’t know 

Receive support calls 

***************** SINGLE CHOICE - CATI VERSION 

**************************** 

CHCE  1 3       GFK30   3                      _MAKE_                 

LABEL 

MODULE  SUBMODUL                       

GFK29=1 

Overall, how did you find the support calls from the good for kid’s 

team 
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in helping your service to implement best practice physical activity 

strategies at your service? 

1       Very useful 

2       Somewhat useful 

3       Not at all useful 

Usefulness of support calls 

***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK31   5                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK30 GT . or GFK29 in (2,3) 

Please indicate your level of agreement with the following statements 

 

I would recommend the GFK physical activity program, which includes 

the training, support calls and resources, to other children’s 

services. 

1       Strongly agree 
2       Agree 

3       Disagree 

4       Strongly disagree 

5       Neutral 

Recommend GFK PA other services 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
CHCE  1 5       GFK32   2                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
GFK31 GT . 

The children attending our service have benefited from our 

involvement in the GFK physical activity program. 

1       Strongly agree 
2       Agree 

3       Disagree 

4       Strongly disagree 

5       Neutral 
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Children benefit from GFK PA 
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
NULL  1         NULL4   1                                             
NOLAB 
MODULE  SUBMODUL 
GFK32 gt . or (AREA=0 and STHEN1 gt .) 
Bring all HNE and NSW back together 
*************************NULL ITEM - DOES 
NOTHING************************** 
INFO  1         INFO27  11                                            
NOLAB 
MODULE  SUBMODUL 
NULL4=1 and NHE7=1 
Earlier in the survey you kindly agreed to send us a copy of  
your Menu. I can give you our contact addresses now: 
 

EMAIL:   Meghan.Finch@hnehealth.nsw.gov.au 

 

FAX:     ATT: Ms Meghan Finch  

         Fax: 02 4924 6215 

 

POST:    Ms Meghan Finch     

         HNEAHS Population Health 

         Locked Bag 10, WALLSEND NSW 2287 

******************* INFORMATION SCREEN ITEM 
******************************* 
CHCE  1 4       PO1     7                      _MAKE_                 
LABEL 
MODULE  SUBMODUL                       
INFO27=1 or (NULL4=1 and (NHE7 ne 1)) 
So we can provide you with a written report from this survey, 
would you please confirm that we have the correct postal address 
for your service? According to our records your address is 
^Address^  
^Suburb^, ^State^ ^Postcode^.  
 
Is this correct? 
1       Yes 
2       No     
3       Don’t know 
.R      Refused 
Confirm correct postal address  
***************** SINGLE CHOICE - CATI VERSION 
**************************** 
OPEN  1 200     PO2     3                                             
LABEL 
MODULE  SUBMODUL 
PO1=2   
What is the correct postal address? 
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[Note: INTERVIEWERS, Record the correct postal address] 
Correct postal address 
******************* OPEN ENDED ENTRY ITEM 
********************************* 
INFO  1         INFO28  4                                             
NOLAB 
MODULE  SUBMODUL 
AREA=1 and (PO2 gt ' ' or PO1 in (1,3,.R)) 
Thank you so much for your participation today.  That concludes  
our interview.  Your responses will be very helpful in planning 
how to further support services with healthy eating and physical 
activity initiatives.  
******************* INFORMATION SCREEN ITEM 
******************************* 
INFO  1         INFO29  4                                             
NOLAB 
MODULE  SUBMODUL 
AREA=0 and (PO2 gt ' ' or PO1 in (1,3,.R)) 
Thank you so much for your participation today.  That concludes our  
interview. Your responses will be very helpful in planning 
how to further support services with healthy eating and physical 
activity initiatives.  
****************** INFORMATION SCREEN ITEM 
******************************* 
NULL  1         NULL5c  1                                             
NOLAB 
MODULE  SUBMODUL 
INFO28=1 or INFO29=1 
Thank you for HNE and Non-HNE CS 
*************************NULL ITEM - DOES 
NOTHING************************* 
INFO  1         INFO30  4                                             
NOLAB 
MODULE  SUBMODUL 
NULL5c=1 
Thanks again for taking the time to speak with us today and 
throughout the project. I hope you have a great day. 
 
Goodbye. 
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APPENDIX 7.4: 
SERVICE INFORMATION LETTER – FOLLOW-UP 

 
 
 



APPENDIX SEVEN:  Additional material for chapter five A210 



APPENDIX EIGHT:  Additional material for the discussion A211 

 

APPENDIX EIGHT: 
 
APPENDIX 8.1: 
CHILDCARE COCHRANE REVIEW 
 

 
 



APPENDIX EIGHT:  Additional material for the discussion A212 

 
 



APPENDIX EIGHT:  Additional material for the discussion A213 

 
 



APPENDIX EIGHT:  Additional material for the discussion A214 

 

 
 

 



APPENDIX EIGHT:  Additional material for the discussion A215 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A216 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A217 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A218 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A219 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A220 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A221 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A222 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A223 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A224 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A225 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A226 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A227 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A228 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A229 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A230 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A231 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A232 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A233 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A234 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A235 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A236 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A237 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A238 

 

 



APPENDIX EIGHT:  Additional material for the discussion A239 

 

 



APPENDIX EIGHT:  Additional material for the discussion A240 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A241 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A242 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A243 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A244 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A245 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A246 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A247 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A248 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A249 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A250 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A251 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A252 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A253 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A254 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A255 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A256 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A257 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A258 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A259 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A260 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A261 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A262 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A263 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A264 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A265 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A266 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A267 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A268 

 

 



APPENDIX EIGHT:  Additional material for the discussion A269 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A270 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A271 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A272 

 

 



APPENDIX EIGHT:  Additional material for the discussion A273 

 

 



APPENDIX EIGHT:  Additional material for the discussion A274 

 

 



APPENDIX EIGHT:  Additional material for the discussion A275 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A276 

 

 



APPENDIX EIGHT:  Additional material for the discussion A277 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A278 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A279 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A280 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A281 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A282 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A283 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A284 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A285 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A286 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A287 

 

 



APPENDIX EIGHT:  Additional material for the discussion A288 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A289 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A290 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A291 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A292 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A293 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A294 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A295 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A296 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A297 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A298 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A299 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A300 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A301 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A302 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A303 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A304 

 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A305 

 

 

 



APPENDIX EIGHT:  Additional material for the discussion A306 

 

 


	Title page_Final
	A_Front_end _Finch_9517308
	STATEMENT OF ORIGINALITY
	THESIS BY PUBLICATION
	COPYRIGHT PERMISSION
	SUPERVISORS
	ACKNOWLEDGEMENTS
	To my family for providing me with a secure and loving upbringing, the legacy of which allowed me to believe in myself and this PhD as a possibility. Dad, I began this journey with you, although you aren’t here to see me finish, you have been alongsid...
	CONFLICT OF INTEREST STATEMENT
	LIST OF PUBLICATIONS FROM THESIS CHAPTERS
	CO-AUTHOR STATEMENT FOR CHAPTER 2
	CO-AUTHOR STATEMENT – CHAPTER 2 continued
	Megan Freund            24/10/2016
	CO-AUTHOR STATEMENT – CHAPTER 3
	CO-AUTHOR STATEMENT – CHAPTER 3 continued
	CO-AUTHOR STATEMENT – CHAPTER 4A

	CO-AUTHOR STATEMENT – CHAPTER 4B
	CO-AUTHOR STATEMENT – CHAPTER 4B continued

	CO-AUTHOR STATEMENT – CHAPTER 5
	CO-AUTHOR STATEMENT – CHAPTER 5 continued

	Publications and presentations arising from this thesis
	MANUSCRIPTS IN PEER-REVIEWED JOURNALS: PUBLISHED

	Conference presentations- oral presentations
	Conference presentations- poster presentations
	International:
	TABLE OF CONTENTS
	THESIS Abstract
	BACKGROUND AIMS, and METHODS
	RESULTS
	CONCLUSION


	B_Chapter_ 1_ Finch_9517308
	SECTION 1: HEALTH AND ECONOMIC BURDEN OF PHYSICAL INACTIVITY IN ADULTS
	INTERNATIONALLY
	IN AUSTRALIA

	The 2013 Global Burden of Diseases, Injuries, and Risk Factors Study identified physical inactivity as the third leading cause of death (after diet and tobacco), accounting for 5.8% of all deaths in Australia.P1P Data from the 2011 Australian Burden o...
	SECTION 2: HEALTH BENEFITS OF PHYSICAL ACTIVITY IN PRESCHOOL AGE CHILDREN
	MEASURES OF ADIPOSITY
	BONE AND SKELETAL HEALTH
	MOTOR AND MOVEMENT SKILLS
	CARDIOVASCULAR HEALTH
	COGNITIVE DEVELOPMENT
	PSYCHOSOCIAL HEALTH AND DEVELOPMENT

	SECTION 3: PHYSICAL ACTIVITY GUIDELINES FOR PRESCHOOL CHILDREN
	Recognition of the early years as a critical period in the establishment of physical activity behaviours that track into adulthood,P36P and evidence of associated health benefits of physical activity in childhood has led to a number of high income cou...
	In 2009, the Australian Department of Health and Ageing released guidelines on physical activity for children aged under five which were informed by a systematic review of evidence.P41,42P Similar to the Canadian and United Kingdom guidelines, the Aus...
	SUMMARY

	SECTION 4: PROPORTION OF PRESCHOOL CHILDREN MEETING PHYSICAL ACTIVITY GUIDELINES
	ADHERENCE WITH US GUIDELINES
	ADHERENCE WITH 180 MINUTES OF PHYSICAL ACTIVITY
	IN AUSTRALIA
	SUMMARY

	SECTION 5: CHILDCARE AS AN OPPORTUNE SETTING TO INCREASE PHYSICAL ACTIVITY LEVELS OF PRESCHOOL AGE CHILDREN
	SECTION 6: IMPROVING THE IMPACT OF PHYSICAL ACTIVITY INTERVENTIONS DELIVERED IN CHILDCARE
	EFFECTIVENESS OF CHILDCARE INTERVENTIONS IN INCREASING CHILDREN’S PHYSICAL ACTIVITY: EVIDENCE FROM SYSTEMATIC REVIEWS
	IDENTIFYING MODIFIABLE POLICIES AND PRACTICES OF CHILDCARE SERVICES THAT MAY IMPACT ON CHILD PHYSICAL ACTIVITY
	THE EFFECTIVENESS OF PRAGMATIC APPROACHES TO IMPROVE CHILD PHYSICAL ACTIVITY IN CHILDCARE
	SUMMARY AND THESIS AIMS

	This aim will be addressed through the conduct of three studies:
	SECTION 7: IMPROVING THE REACH OF EVIDENCE BASED PHYSICAL ACTIVITY PROMOTING POLICIES AND PRACTICES IN CHILDCARE
	THE EFFECTIVENESS OF STRATEGIES TO IMPROVE IMPLEMENTATION OF EVIDENCE BASED INTERVENTIONS

	STRUCTURE OF THESIS

	C_Chapter_ 2_ Finch_9517308
	Methods
	DESIGN AND SETTING
	DATA COLLECTION PROCEDURES AND MEASURES
	ANALYSIS

	Results
	Discussion
	References

	D_Chapter_3_Finch_9517308
	ABSTRACT
	INCLUSION CRITERIA
	SEARCH METHODS
	DATA EXTRACTION
	ASSESSMENT OF RISK OF BIAS

	Intervention characteristics identified to be important to intervention effects from previous narrative reviews, or to be of particular relevance for policy makers and practitioners26, 37, 45, 46, were investigated. These analyses were performed for i...
	To describe the effects of pragmatic and non-pragmatic interventions, trials were classified as pragmatic or non-pragmatic using the average score across the nine-domains of the PRECIS-2 tool as per the method applied by Koppenaal et al.40   The PRECI...
	Where information on adverse events and cost-effectiveness was available, findings of included studies were described narratively. Visual inspection of funnel plots was undertaken to identify the potential for publication bias. We performed sensitivit...
	RESULTS
	CHARACTERISTICS OF STUDIES INCLUDED IN REVIEW
	Figure 3.5 Standardised mean difference in objectively measured physical activity for non-pragmatic interventions

	DISCUSSION
	A comprehensive systematic review of the effectiveness of physical activity interventions in centre-based childcare services was conducted to provide practice relevant information to health policy makers and practitioners. The findings of the review s...
	The authors would like to acknowledge Debbie Booth for her assistance with developing and executing the search strategy and Melanie Kingsland and Flora Tzelepis for assistance with the risk of bias assessment

	First author MF led the development of this manuscript. Authors LW, JW and MF, conceived the review. Author LW completed the meta-analysis. All authors contributed to, read and approved the final version of this manuscript.

	E_Chapter_4A_Finch_9517308
	Introduction
	Methods
	STUDY DESIGN
	SETTING
	SAMPLE
	CHILDCARE SERVICES
	CHILDREN

	RECRUITMENT PROCEDURES
	CHILDCARE SERVICES
	CHILDREN

	RANDOM ALLOCATION OF CHILDCARE SERVICES
	INTERVENTION
	THEORETICAL PERSPECTIVE
	PHYSICAL ACTIVITY INTERVENTION

	INTERVENTION IMPLEMENTATION STRATEGIES:
	CONTROL GROUP
	DATA COLLECTION PROCEDURES
	SERVICE OPERATIONAL CHARACTERISTICS
	PARENT AND CHILD DEMOGRAPHICS AND PHYSICAL ACTIVITY
	INTERVENTION IMPLEMENTATION
	PHYSICAL ACTIVITY
	INTERVENTION ACCEPTABILITY

	MEASURES
	CHILDCARE OPERATIONAL CHARACTERISTICS
	PARENT AND CHILD DEMOGRAPHICS AND PHYSICAL ACTIVITY
	INTERVENTION IMPLEMENTATION
	PHYSICAL ACTIVITY
	INTERVENTION ACCEPTABILITY

	SAMPLE SIZE AND POWER CALCULATIONS
	ANALYSIS

	Discussion
	Conclusion
	COMPETING INTERESTS
	AUTHORS' CONTRIBUTIONS

	First author MFinch led the development of this manuscript. Authors LW, PM, MFinch and JW conceived the intervention concept. Authors LW, PM, JW and MFreund secured grant funding from Hunter Medical Research Institute. Author RW contributed to the dev...
	ACKNOWLEDGEMENTS


	F_Chapter_4B_Finch_9517308
	Abstract
	INTRODUCTION
	CONCLUSION
	The findings of this trial provide an important contribution to the limited literature regarding physical activity interventions to increase young childrens’ physical activity delivered in the childcare setting. The intervention failed to show an impa...
	AUTHOR’S CONTRIBUTIONS

	First author MFinch led the development of this manuscript. Authors LW and MFinch, conceived the intervention. Authors LW, MFinch, JW, PM, MF designed the research and advised on implementation of the intervention and secured funding.  MFinch, LW and ...
	FUNDING
	ACKNOWLEDGMENTS

	REFERENCES
	55 McNamara E, Hudson Z, Taylor SJC. Measuring activity levels of young people: the validity of pedometers.  British Medical Bulletin 2010, 95:121-37.

	G_Chapter_5_Finch_9517308
	INTRODUCTION
	METHODS
	SAMPLE AND RECRUITMENT
	INTERVENTION
	COMPARISON GROUP
	DATA COLLECTION PROCEDURES
	Survey items assessing physical activity practice implementation can be seen in Table 5.1. The items were developed following a review of existing validated US toolsP60, 61P and were designed to match the specific practices targeted by the interventio...
	SERVICE MANAGER KNOWLEDGE OF PHYSICAL ACTIVITY RECOMMENDATIONS
	ACCEPTABILITY OF THE INTERVENTION STRATEGIES AND RESOURCES
	ANALYSES
	RESULTS
	IMPLEMENTATION OF PHYSICAL ACTIVITY PROMOTING PRACTICES
	SERVICE MANAGER KNOWLEDGE OF PHYSICAL ACTIVITY RECOMMENDATIONS
	REACH AND ACCEPTABILITY OF THE INTERVENTION IMPLEMENTATION STRATEGIES

	First author MFinch led the development of this manuscript. Authors LW, MFinch, DE, MFalkiner and NP conceived the intervention. Authors LW, JW, LH and AJM contributed to the research design and trial methodology. All authors contributed to, read and ...
	REFERENCES

	H_Chapter_6_Finch_9517308
	Chapter 1: Thesis INTRODUCTION
	Chapter 2:  Child physical activity levels and associations with modifiable characteristics in childcare
	The findings showed significant associations between children’s activity and: staff participating in active play more than three times per day (p=0.058); centres having a written physical activity policy (p=0.034); and staff-leading structured physica...
	A systematic review investigating the effectiveness of physical activity interventions in centre-based childcare services was conducted. The review assessed childcare based randomised controlled trials of physical activity interventions conducted with...
	A total of 17 publications describing 17 unique intervention trials were included in the review and 16 were included in the meta-analysis. The findings showed that overall, interventions significantly improved child physical activity (SMD 0.44; 95% CI...
	CHAPTER 4A) AND 4B): A CLUSTER RANDOMISED TRIAL TO EVALUATE A PRAGMATIC, STAFF DELIVERED INTERVENTION TO INCREASE PHYSICAL ACTIVITY AMONG CHILDREN ATTENDING CHILDCARE
	I) ADDRESS THE LIMITATIONS OF PRAGMATIC INTERVENTIONS AIMED AT INCREASING CHILDREN’S PHYSICAL ACTIVITY IN THE CHILDCARE SETTING
	ii) IMPROVING THE EVIDENCE BASE REGARDING EFFECTIVE STRATEGIES TO IMPROVE IMPLEMENTATION OF PHYSICAL ACTIVITY PROMOTING POLICIES AND PRACTICES IN CHILDCARE


	CONCLUSIONS
	References

	Appendices_Finch_9517308
	APPENDIX 2.1:
	DETAILED SUMMARY OF STUDIES: PHYSICAL ACTIVITY AND HEALTH BENEFITS IN PRESCHOOL AGE CHILDREN
	MEASURES OF ADIPOSITY
	Randomised controlled trials
	BONE AND SKELETAL HEALTH
	Randomised controlled trials
	Two randomized controlled trials reporting on the effect on measures of adiposity after exposure to physical activity promoting programs  were identified from two systematic reviews (Timmons, Leblanc et al. 2012, Venetsanou F, Kambas A et al. 2015).  ...
	While the reviews did not identify any additional longitudinal studies for this health outcome, a further two papers reporting observational findings from one longitudinal study investigating the relationship between accelerometer-measured physical ac...
	MOTOR AND MOVEMENT SKILLS

	Randomised controlled trials
	Two RCTS reporting on the effect on measures of motor and movement skills after exposure to physical activity promoting programs were identified from the systematic reviews (Timmons, Leblanc et al. 2012, Venetsanou F, Kambas A et al. 2015).  The first...
	An additional five RCTs reporting both motor skill and physical activity outcomes after exposure to physical activity promoting programs were identified through the literature search.  The first trial including 709 4-5 year old children from 41 presch...
	One prospective cohort study was identified through the literature search. The study conducted with 217 preschool children (age 4–6 years) in Switzerland reported that higher baseline physical activity levels were associated with positive changes in m...
	CARDIOVASCULAR HEALTH

	Randomised controlled trials
	Non- randomised designs
	Two unique longitudinal studies (reported in three published papers) examining the relationship between physical activity and indicators of cardiovascular health were identified from one  systematic in the review (Timmons, Leblanc et al. 2012).   The ...
	COGNITIVE DEVELOPMENT

	Randomised controlled trials
	Longitudinal studies
	One  systematic review (Tandon, Tovar et al. 2016) identified one longitudinal study. The prospective cohort study conducted with 245 preschool age children in Switzerland reported that baseline aerobic fitness was independently related to significant...
	PSYCHOSOCIAL HEALTH AND DEVELOPMENT

	Randomised controlled trials
	The reviews did not identify any RCTs reporting on the effect on measures of psychosocial health after exposure to physical activity promoting programs. The literature search identified one additional relevant RCT. The trial conducted with 421 childre...
	Non- randomised designs
	Longitudinal studies





