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Abstract 
 

Background 

In Australia, family day care (FDC) services operate under a unique two-tier structure 

whereby the service provider gives overarching organisational and policy support, and 

educators provide education and care to children in their homes. FDC services can 

influence children's healthy eating, physical activity and sedentary behaviours. 

However, research on Australian FDC services is limited. Munch & Move is a state-

wide obesity prevention program offered to FDC service providers in NSW; however, 

the program has only been evaluated in centre-based Early Childhood Education and 

Care services. The overall aim of this thesis was to investigate how FDC services 

promote healthy eating and physical activity for children aged 0-5 years at the service 

provider and educator levels of the FDC sector. In addition, this thesis aimed to examine 

the associations with the food provided to children, educators’ feeding practices, and 

children's physical activity and sedentary behaviours.   

Methods 

First, a systematic literature review investigated the factors associated with children's 

dietary intake, physical activity and sedentary behaviour in FDC. Following this, FDC 

service providers from two large geographic areas in New South Wales, Australia, were 

invited to participate in a survey and policy review to examine the effect of Munch & 

Move training on existing policies, resources and professional development used by 

service providers. Finally, an observation study was conducted with FDC educators 

using the Environment Policy Assessment and Observation tool. The food provided was 

also assessed using weighed food records, and children's time spent in sedentary, light 

and moderate- to vigorous-intensity physical activity was measured using Actigraph 

GT3X+ accelerometers.  
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Results  

The systematic review included 16 studies; six assessed associations with children's 

dietary intake, and 10 assessed physical activity and sedentary behaviours. Most studies 

were conducted in the US (n=3), and few studies assessed the same correlates. Findings 

from the survey and policy audit revealed service providers trained in Munch & Move 

were more likely to offer professional development to educators on healthy eating (90% 

vs. 25%, p = 0.00) and physical activity (90% vs 13%, p = 0.00), and to have more 

comprehensive nutrition policies (average policy score out of 17: 11.8 vs. 9.0, p = 0.03).  

Full-day observations were conducted with 33 educators and 105 children aged 11 

months to 5 years. Less than one-quarter of children were provided with 50% of their 

recommended food group servings for vegetables (17%), lean meat and meat 

alternatives (19%), and dairy (25%); 71% of children were provided with excess 

discretionary foods. Educators were observed using positive and negative feeding 

practices during mealtimes but did not consistently use positive feeding practices. Just 

over half of the children (56%) in FDC met the Institute of Medicine recommendations 

of 15 minutes of total physical activity per hour in FDC. Healthy food provision scores 

were significantly associated with the children's age (younger) (p= 0·01), lower socio-

economic status (p= 0·03) and the type of main meal provided (mixed dish vs. 

sandwich) (p= 0·01). No associations were found with educators’ feeding practices or 

children's physical activity levels. However, time provided for physical activity was 

positively associated with children's physical activity with a medium effect size. 

 

Discussion      

This thesis is the first known Australian study to objectively assess the nutrition and 

physical activity environments in FDC services and contributes to the literature on 
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healthy eating, physical activity and sedentary behaviour in FDC services. The findings 

highlighted modifiable practices to target at the service provider and educator level to 

improve children’s healthy eating and physical activity behaviours. This research can 

inform the enhancement of the Munch & Move program by developing additional 

policies, resources and professional development tailored to FDC services.  

  



viii 

 

Certification 
 

I, Erin Kerr, declare that this thesis submitted in fulfilment of the requirements for the conferral of the 

degree Doctorate of Philosophy, from the University of Wollongong, is wholly my own work unless otherwise 

referenced or acknowledged. This document has not been submitted for qualifications at any other academic 

institution. 

 

 

 

 

 

Erin Myee Kerr 

November 2021 

  



ix 

 

List of names or abbreviations 
 

ACECQA Australian Children’s Education & Care Quality Authority 

CACFP Child and Adult Care Food Program 

ECEC  Early childhood education and care 

EPAO  Environment and Policy Assessment and Observation 

FDC  Family day care 

IOM  Institute of Medicine  

MVPA  Moderate- to vigorous-intensity physical activity 

NAP SACC Nutrition and Physical Activity Self-assessment for Child Care 

NSW  New South Wales  

NQF  National Quality Framework 

NQS  National Quality Standards 

PRSP  Prevention research support program 

  



x 

 

Statement of thesis style 
 

This thesis has been prepared following a journal article compilation style, in agreement 

with my PhD supervisors (Senior Professor Anthony Okely, Associate Professor Bridget 

Kelly and Dr Megan Hammersley). A journal article compilation style was selected to 

allow quick dissemination of the research findings to academics and practitioners. The 

research described in this PhD thesis has been reported in five individual manuscripts 

(Chapters 3, 5, 6, 7 and 8) that have been published or accepted for publication in peer-

reviewed journals. These manuscripts include a systematic literature review (Chapter 3) 

and four quantitative cross-sectional studies (Chapters 5 to 8). Two manuscripts (Chapters 

5 and 6) have been published as research briefs, and additional information has been 

provided in this thesis. In addition, a general introductory chapter, (Chapter 1) a general 

literature review chapter (Chapter 2), methodology chapter (Chapter 4), linking text 

between manuscripts and a general discussion chapter (Chapter 9) have been added to 

this thesis. 

  



xi 

 

Impact summary of thesis-related research 
 

    

Peer-reviewed publications 

Three peer-reviewed publications 

Two manuscripts under-review  

Professional magazine publication  

One magazine publication 

Conference presentations 

Two international conference presentations 

Three national conference presentations 

Knowledge Brokering presentations 

Two presentations to a National Nutrition Network for 

Early Childhood Education and Care Services 

Three presentations to members of NSW Health 



xii 

 

Publications constituting this thesis 

 
Published peer-reviewed publications 

Chapter 5 

Kerr, E.M., Kelly, B., Norman, J., Furber, S., Hernandez, L., Hammersley, M.L., Ryan, 

S., Franco, L., Vuong, C., Okely, A.D., 2021. ‘Nutrition, physical activity and screen 

time policies and practices in Family Day Care in Australia’. Public Healh Research 

and  Practice. 1–5. DOI: 10.17061/31342114 

(Appendix A) 

Chapter 6 

Kerr, E.M., Kelly, B., Hammersley, M.L., Hernandez, L., Norman, J., Furber, S., 

Vuong, C., Ryan, S., Wardle, K., Okely, A.D., 2020. ‘Foods provided to children in 

family day care: An observational study’. Public Health Nutrition. 24 (11), 3196-3204. 

doi.org/10.1017/S1368980021001506   

(Appendix B) 

Chapter 7 

Kerr, E.M., Kelly, B., Norman, J., Furber, S., Hernandez, L., Hammersley, M.L., Ryan, 

S., Franco, L., Vuong, C., Okely, A.D. ‘Assessment of feeding practices and mealtime 

environments in Australian family day care services: an observational study’. Journal of 

Nutrition Education and Behavior. In Press, accepted October 2021. 

(Appendix C) 

Submitted for publication  

Chapter 3 

Kerr, E.M., Hewitt, L, Ryan, S., Norman, J., Kelly, B., Hammersley, M.L, Okely, 

A.D., ‘Correlates of children's dietary intake, physical activity and sedentary behavior in 

home-based childcare: A systematic review’. Preventive Medicine (under review). 

 



xiii 

 

Chapter 8 

Kerr, E., Hammersley, M.L., Norman, J., Furber, S., Hernandez, L., Ryan, S., Franco, 

L., Vuong, C., Okely, A.D., 2021. ‘Environmental influences on physical activity and 

sedentary behaviour of children in family day care’. Child: Care, Health and 

Development (under review). 

 

Other publications (2020-2021) 
 

Yoong, S.L., Lum, M., Jones, J., Kerr, E., Falkiner, M., Delaney, T., McCrabb, S., 

Chai, L.K., Seward, K., Grady, A., 2020. ‘A systematic review of interventions to 

improve the dietary intake, physical activity and weight status of children attending 

family day care services’. Public Health Nutrition. 23, 2211–2220. 

https://doi.org/10.1017/S1368980019005275 

Hewitt, L., Kerr, E., Stanley, R.M., Okely, A.D., 2020. ‘Tummy time and infant health 

outcomes: A systematic review’. Pediatrics. 145. 

https://doi.org/10.1542/peds.2019-2168 

Yoong, S.L., Jones, J., Pearson, N., Swindle, T., Barnes, C., Delaney, T., Lum, M., 

Golley, R., Matwiejczyk, L., Kelly, B., Kerr, E., Love, P., Esdaile, E., Ward, D., 

Grady, A., 2021. An overview of research opportunities to increase the impact of 

nutrition intervention research in early childhood and education care settings 

according to the re-aim framework. International Journal of Environmental 

Research and Public Health 18, 1–19. https://doi.org/10.3390/ijerph18052745 

 

Professional magazine article 

Kerr E., Okely A., Hammersley M., Hernandez L. 2021, ‘Screen time use in the family 

day care environment,’ Every Child magazine, Volume 26, No. 1. Early Childhood 

Australia. 

(Appendix D) 

 



xiv 

 

Oral Presentations 

Kerr E, Kelly B., Norman J., Furber S., Hernandez L., Hammersley M., Ryan S., 

Franco L., Vuong C., Okely A., (2019) ‘Opportunities for Family Day Care Service 

Providers to promote healthy eating and physical activity’, presented at the International 

Society of Behavioral Nutrition and Physical Activity. 

(Appendix E) 

Kerr E., Okely A., Hammersley M., Kelly B., Norman J., Furber S., Franco L., 

Hernandez L., Ryan S., Vuong C., Wardle K. (2020), ‘Educators’ positive and negative 

feeding practices and mealtime environments in the family day care setting’, presented 

at the Australasian Journal of Early Childhood Research Symposium, Sydney, Australia 

13-14 February 2020. 

(Appendix F) 

Kerr E, Kelly B, Hernandez L, Hammersley M, Norman J, Furber S, Franco L, Vuong 

C , Wardle K, Nacher Espuig M , Okely A. (2020), ‘What’s in the lunchbox? Food 

provision in family day care’, presented online at the World Public Health Nutrition 

Congress.  

(Appendix G) 

Kerr E., Okely A., Hammersley M., Kelly B., Norman J., Furber S., Franco L., 

Hernandez L., Ryan S., Vuong C., Wardle K. (2021), ‘Screen time use in the family day 

care environment’, Early Childhood Australia conference, 6-9 September 2021. 

(Appendix H) 

 

Kerr E., Okely A., Hammersley M., Kelly B., Norman J., Furber S., Franco L., 

Hernandez L., Ryan S., Vuong C., Wardle K. (2020), ‘Physical activity and screen time 

in family day care’ abstract accepted at the Early Start Conference 2020, conference 

postponed due to COVID-19. 

(Appendix I) 

 

 

 
 

  



xv 

 

Statement of contribution of others 
 

Article 1 (Chapter 3) 

Erin Kerr was involved in developing the research question, PROSPERO protocol, and 

search strategy, extracting the literature from academic databases, screening articles, 

extracting data, conducting the risk of bias assessment, synthesising results and drafting 

the manuscript. Anthony Okely and Bridget Kelly contributed to developing the 

research question, developing the PROSPERO protocol, reviewing the search strategy, 

and providing advice on the synthesis of results and risk of bias assessment. Megan 

Hammersley provided advice on the synthesis of results and risk of bias assessment, 

was involved in reviewing literature and conducting the risk of bias assessment. Lyndel 

Hewitt, Sarah Ryan, Jennifer Norman and Melanie Lum were involved in screening 

articles. Lyndel Hewitt, Sarah Ryan and Jennifer Norman were involved in extracting 

the data and conducting the risk of bias assessment. All authors reviewed and approved 

the final manuscript. 

 

Article 2 (Chapter 5) 

All authors contributed to the conception and design of the research, interpretation of 

data and critically revised the manuscript. Erin Kerr was responsible for gaining ethical 

approvals, developing the research question, acquisition of the data, policy review and 

drafting the article. Megan Hammersley and Sarah Ryan contributed to the policy 

review.  

 

Article 3   (Chapter  6) 

All authors contributed to the conception and design of the research, interpretation of 

data and critically revised the manuscript. Erin Kerr was responsible for gaining ethical 



xvi 

 

approvals, developing the research question, acquisition of the data, analysing the data 

and drafting the article.  

 

Article 4  (Chapter  7) 

All authors contributed to the conception and design of the research, interpretation of 

data and critically revised the manuscript. Erin Kerr was responsible for gaining ethical 

approvals, developing the research question, acquisition of the data, analysing the data 

and drafting the article.  

 

Article 5  (Chapter  8) 

All authors contributed to the conception and design of the research, interpretation of 

data and critically revised the manuscript. Erin Kerr was responsible for gaining ethical 

approvals, developing the research question, acquisition of the data, analysing the data 

and drafting the article.  



xvii 

 

The candidate and all co-authors hereby agree with the author contributions statement 

 

 
Prof Tony Okely  

 

Assoc Prof Bridget Kelly 

 

Dr Jennifer Norman 

 

 

Lara Hernandez 

 

 

Lisa Franco 

 

 

Dr Megan Hammersley 

 

Sarah Ryan 

 

Dr Susan Furber 

 

 

Lyndel Hewitt 

 

Melanie Lum 
 
 
 

 

Karen Wardle                                   Cecilia Vuong  
 
 



xviii 

 

Table of contents 
 

Dedication ......................................................................................................................... ii 

Acknowledgments ............................................................................................................ iii 

Abstract ............................................................................................................................. v 

Certification.................................................................................................................... viii 

List of names or abbreviations ......................................................................................... ix 

Statement of thesis style .................................................................................................... x 

Impact summary of thesis-related research ...................................................................... xi 

Publications constituting this thesis ................................................................................ xii 

Other publications (2020-2021) ..................................................................................... xiii 

Statement of contribution of others ................................................................................. xv 

Table of contents ........................................................................................................... xviii 

List of tables .................................................................................................................. xxii 

List of figures ............................................................................................................... xxiii 

Chapter 1: Introduction .................................................................................................... 1 

Chapter 2: Thesis literature review ................................................................................. 12 

1.1 Healthy eating in ECEC settings ........................................................................... 12 

2.2 Physical activity and sedentary behaviour in ECEC settings ................................ 15 

2.3 Healthy eating in FDC ........................................................................................... 17 

2.5 Physical activity and sedentary behaviour in FDC................................................ 24 

2.6 Conclusion ............................................................................................................. 27 

2.7 References ............................................................................................................. 29 

Chapter 3: Correlates of children’s dietary intake, physical activity and sedentary 

behaviour in FDC: a systematic review .......................................................................... 36 

3.1 Socio-ecological model ......................................................................................... 37 

3.2 Correlates of children's dietary intake, physical activity and sedentary behavior in 

home-based childcare: A systematic review ............................................................... 38 

3.2.1 Introduction ........................................................................................................ 38 

3.2.2 Methods .............................................................................................................. 40 

3.2.3 Results ................................................................................................................ 44 

3.2.4 Discussion .......................................................................................................... 71 

3.2.5 Conclusion .......................................................................................................... 76 

3.3 Correlates of FDC educators’ nutrition, physical activity and sedentary behaviour 

practices and environments ......................................................................................... 76 

3.4 Conclusion ............................................................................................................. 82 

3.5 References ............................................................................................................. 83 



xix 

 

Chapter 4: Methods ......................................................................................................... 92 

4.1 Socio-ecological model ......................................................................................... 92 

4.2 Research design ..................................................................................................... 94 

4.3 Phase 1: service provider policies, resources and professional development ....... 95 

4.4 Phase 2: Influences of children's healthy eating and physical activity in FDC ..... 97 

4.5 References ........................................................................................................... 103 

Chapter 5: Nutrition, physical activity and screen time policies and practices in family 

day care in NSW ........................................................................................................... 108 

5.1 Introduction ......................................................................................................... 109 

5.2 Methods ............................................................................................................... 110 

5.3 Results ................................................................................................................. 113 

5.4 Discussion ........................................................................................................... 117 

5.5 Conclusion ........................................................................................................... 121 

5.6 References ........................................................................................................... 123 

Chapter 6: Foods provided to children in family day care: An observational study..... 127 

6.1 Introduction ......................................................................................................... 128 

6.2 Methods ............................................................................................................... 130 

6.3 Results ................................................................................................................. 136 

6.4 Discussion ........................................................................................................... 142 

6.6 Conclusion ........................................................................................................... 147 

6.5 References ........................................................................................................... 149 

Chapter 7: Assessment of feeding practices and mealtime environments in Australian 

family day care services: an observational study .......................................................... 154 

7.1 Introduction ......................................................................................................... 155 

7.2 Methods ............................................................................................................... 156 

7.3 Results ................................................................................................................. 160 

7.4 Discussion ........................................................................................................... 166 

7.5 Implications for research and practice ................................................................. 170 

7.6 References ........................................................................................................... 171 

Chapter 8: Environmental influences on physical activity and sedentary behaviour of 

children in family day care ............................................................................................ 175 

8.1 Introduction ......................................................................................................... 176 

8.2 Methods ............................................................................................................... 178 

8.3 Results ................................................................................................................. 182 

8.4 Discussion ........................................................................................................... 187 

8.5 Conclusions ......................................................................................................... 190 



xx 

 

8.6 References ........................................................................................................... 191 

Chapter 9: General discussion and recommendations .................................................. 195 

9.1 Overview of findings ........................................................................................... 195 

9.2 Discussion of findings ......................................................................................... 198 

9.3 Strengths and limitations ..................................................................................... 205 

9.4 Implications for practice and policies.................................................................. 206 

9.5 Recommendations for future research ................................................................. 207 

9.6 Conclusion ........................................................................................................... 208 

9.7 References ........................................................................................................... 210 

Appendices .................................................................................................................... 214 

Appendix A: Published article: Nutrition, physical activity and screen time policies 

and practices in family day care in NSW .................................................................. 214 

Appendix B: Published article: Foods provided to children in family day care: an 

observational study .................................................................................................... 219 

Appendix C: Published artice: Assessment of feeding practices and mealtime 

environments in Australian family day care services: an observational study .......... 228 

Appendix D: Magazine article: Every Child Magazine, Early Childhood Australia 

2021, ‘Screen time use in the family day care environment’ .................................... 229 

Appendix E: Abstract of paper presented as part of a symposium at International 

Society of Behavioral Nutrition and Physical Activity Conference 2019 ................. 232 

Appendix F: Abstract of paper presented at Australasian Journal of Early Childhood 

Research Symposium 2020 ....................................................................................... 233 

Appendix G: Abstract of paper presented at World Public Health Nutrition Congress 

2020 ........................................................................................................................... 235 

Appendix H: Abstract of paper presented at Early Childhood Australia National 

Conference 2021 ........................................................................................................ 236 

Appendix I: Abstract of paper accepted to present at Early Start Conference .......... 237 

Appendix J: Supplementary file 3.1: Search strategy for systematic literature review

 ................................................................................................................................... 238 

Appendix K: Supplementary file 3.2: Additional details for risk of bias .................. 240 

Appendix L: Ethics approval for service provider survey and policy review ........... 248 

Appendix M: Service provider participant information sheet and consent ............... 249 

Appendix N: Service provider survey ....................................................................... 253 

Appendix O: Supplementary table 5.1: Nutrition policy review criteria sourced from 

national standards and best practice guidelines and the degree of service providers’ 

policies that have covered each criterion................................................................... 259 



xxi 

 

Appendix P: Supplementary table 5.2: Infant feeding policy review criteria sourced 

from national standards and best practice guidelines and the degree of service 

providers’ policies that have covered each criterion ................................................. 262 

Appendix Q: Supplementary table 5.3: Physical activity policy review criteria sourced 

from national standards and best practice guidelines and the degree of service 

providers’ policies that have covered each criterion ................................................. 263 

Appendix R: Supplementary table 5.4: Screen time policy review criteria sourced 

from national standards and best practice guidelines and the degree of service 

providers’ policies that have covered each criteria ................................................... 264 

Appendix S: Supplementary Table 5.5 - Examples of policy statements classed as not 

covered, partially covered and fully covered ............................................................ 265 

Appendix T: Service provider feedback report ......................................................... 275 

Appendix U: Recruitment video ................................................................................ 281 

Appendix V: Educator feedback report ..................................................................... 282 

Appendix W: Ethics approval for FDC observation study (HREC/18/WGONG/13)

 ................................................................................................................................... 290 

Appendix X: Educator participant information sheet and consent form ................... 291 

Appendix Y: Parent participant information sheet and consent form ....................... 295 

Appendix Z: Educator survey .................................................................................... 298 

Appendix AA: Environment and Policy Observation tool ........................................ 299 

Appendix BB: Food audit tool .................................................................................. 330 

 

 

 

  



xxii 

 

List of tables 
 

Table 1. 1 Behavioural Epidemiology Framework and how they relate to the thesis 

chapters ............................................................................................................................. 8 

Table 3. 1 Search strategy ............................................................................................... 41 

Table 3. 2 Rules for classifying variables regarding consistency of association with 

children's physical activity and sedentary behavior in FDC services ............................. 43 

Table 3. 3 Correlates of children’s dietary intake, physical activity and sedentary 

behaviour ......................................................................................................................... 45 

Table 3. 4 Summary of reported correlates – children’s dietary intake .......................... 54 

Table 3. 5 Summary of reported correlates – children’s physical activity...................... 58 

Table 3. 6 Summary of reported correlates – children’s sedentary behaviour................ 63 

Table 3. 7 Risk of bias..................................................................................................... 70 

Table 5. 1 Service provider practices of resource provision and educator professional 

development and policy quality by service providers trained or not trained in Munch & 

Move .............................................................................................................................. 116 

Table 6. 1 Healthy food provision index score components and standards for scoring 136 

Table 6. 2 Sociodemographic characteristics of family day care educator and children

 ....................................................................................................................................... 138 

Table 6. 3 Frequency of children provided with food groups and discretionary food and 

beverage items in family day care and average serve size of food groups if the foods 

were provided ................................................................................................................ 139 

Table 6. 4 Factors associated with healthy food provision index scores of food provided 

to children...................................................................................................................... 141 

Table 7. 1 Family day care educators’ positive and negative feeding practices and 

mealtime environment (N=33) ...................................................................................... 162 

Table 7. 2 Factors associated with educators’ feeding practices and mealtime 

environment (N= 33) ..................................................................................................... 165 

Table 8. 1 Description of Environment and Policy Assessment and Observation Physical 

Activity Subscore Categories ........................................................................................ 181 

Table 8. 2 Sociodemographic characteristics of family day care educators and children

 ....................................................................................................................................... 184 

Table 8. 3 Mean EPAO physical activity subscore categories...................................... 185 

Table 8. 4 Association between family day care EPAO subscores and children’s 

physical activity and sedentary behaviour .................................................................... 186 

 



xxiii 
 

List of figures 
 

Figure 3. 1 Study flow diagram of search results and the selection process ................... 44 

Figure 4. 1 Potential influences of children's nutrition physical activity and sedentary 

behaviour in family day care categorised according to Mcleroy’s socio-ecological model 

(Mcleroy et al., 1988) ...................................................................................................... 93 

Figure 4. 2 Conceptual Framework for Organizational Readiness to Implement 

Nutrition and Physical Activity Programs in Early Childhood Education Settings........ 95 

 

 



1 
 

Chapter 1: Introduction 
 

1.1 Background  

Early childhood (birth to 5 years old) is a critical period for growth and development (Woo 

Baidal et al., 2016). Good nutrition supports children’s optimal cognitive, emotional and 

physical development (Dalwood et al., 2020; Wu et al., 2019) and can reduce the risk of 

developing chronic diseases, such as cardiovascular disease, Type 2 Diabetes and some 

cancers (Afshin et al., 2019). The feeding practices used by families and carers can also have 

a long-term impact on children's diet quality and weight status (Mou et al., 2021). Physical 

activity in young children is positively associated with motor and cognitive development and 

psychosocial, bone, and cardiometabolic health (Carson et al. 2017; Timmons, LeBanc and 

Carson 2012). Conversely, excessive sedentary screen time is associated with adverse health 

effects for children, including obesity, motor development problems, sleep issues, 

concentration and socialisation (Li, Cheng, Sha, Cheng, & Yan, 2020). 

The majority of Australian children under the age of 5 do not meet national guidelines for 

healthy eating, physical activity and sedentary behaviour. According to the Australia National 

Health Survey (2017–18), only 19% of children aged 2-3 years and 4% of children aged 4-8 

years meet the recommended intake of vegetables (Australian Bureau of Statistics, 2018). 

Children were more likely to meet the recommended intake for fruit, with 97% and 78% of 

children aged 2-3 years and 4-8 years, respectively, meeting the guidelines (Australian 

Bureau of Statistics, 2018). The Australian National Health Survey (2011–12) reported that 

less than 50% of children aged 2-8 years were meeting guidelines for dairy, lean meat and 

meat alternatives and grains (Australian Bureau of Statistics, 2016). One exception was 65% 

of children aged 2-3 years consumed the recommended serves of dairy (Australian Bureau of 

Statistics, 2016). Sugar-sweetened drinks are consumed at least once per week by 18% of 

children aged 2-3 years and 31% of children aged 4-8 years (Australian Bureau of Statistics, 
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2018). The Australian National Health Survey (2017–18) has not released findings from the 

other three food groups. The National Nutrition and Physical Activity Survey reported that 

less than two-thirds (61%) of Australian children aged 2-5 years meet the physical activity 

guidelines, and only one-quarter (25%) meet screen time guidelines (Australian Institute of 

Health and Welfare, 2018).  

Early Childhood Education and Care (ECEC) services are a key setting to promote healthy 

eating and physical activity behaviours in young children (World Health Organization, 2015). 

ECEC services reach a large proportion of young children, with 36% of infants and toddlers 

(birth to 2 years of age) and 87% pre-schoolers (3-5 years of age) in high-income countries 

attending for an average of 30 hours each week (OECD, 2021). ECEC services also provide a 

platform to influence children’s healthy eating and physical activity and communicate health 

messages to families, making them an ideal health promotion setting (Wolfenden et al., 2020; 

Yoong et al., 2021). 

The National Quality Framework (NQF) is the Australian regulatory system (introduced in 

2012) for ECEC services (Australian Children’s Education and Care Quality Authority, 

2020). The NQF is comprised of the National Quality Standard (NQS), Early Years Learning 

Framework and national laws and regulations (Australian Children’s Education and Care 

Quality Authority, 2020). Healthy eating and physical activity are integral components of the 

NQF, and element 2.1.3 in the NQS specifies that healthy eating and physical activity should 

be promoted as appropriate for each child (Australian Children’s Education and Care Quality 

Authority, 2020). In addition, the NQF advises ECEC services to follow the Australian 

Government’s Dietary Guidelines and Get Up & Grow Guidelines: Healthy Eating and 

Physical Activity for Early Childhood (Australian Children’s Education and Care Quality 

Authority, 2020).  
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Family day care (FDC) is an approved ECEC service in which educators provide education 

and care for up to four children below school age and an additional three school-aged 

children, in a home environment. Family day care is also known as family child care homes 

in the United States, home-based childcare in Canada and child-minding in the United 

Kingdom. In 2020, FDC services comprised approximately 17% of the ECEC sector 

(excluding Out of School Hours childcare), with 107,670 Australian children registered in 

FDC compared to 795,340 in centre-based ECEC services (Australian Government, 2020). 

Australian FDC services operate within the same policy and regulatory framework as other 

ECEC services; however, educators are supported and monitored by a FDC service provider 

(also called a scheme or coordination unit). The service provider is responsible for ensuring 

the educators adhere to the service provider’s policies, national regulations and the National 

Quality Framework (Australian Children’s Education and Care Quality Authority, 2020). 

Educators are supported by a coordinator who monitors and supports the FDC educators who 

are part of the service.  

In New South Wales (NSW), Australia, the Munch & Move program was developed in 

collaboration with NSW (Ministry of) Health and the ECEC sector to support the healthy 

development of children from birth to 5 years by promoting physical activity, healthy eating 

and reduced screen time (Green et al., 2020). Munch & Move is a large-scale capacity-

building program that offers ECEC services professional development and resources that 

align with the NQS and the Early Years Learning Framework (Green et al., 2020). Services 

are also provided with additional resources and support by a Local Health District health 

promotion officer to implement organisation-wide health-promoting practices (NSW 

Government, 2020). The capacity-building model originally involved one representative from 

an ECEC service participating in face-to-face (2008-2015) or online webinar (2016-2019) 

professional development, who was then encouraged to train the educators from the service 
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using a staff development kit, and resources and handouts for educators and parents (Green et 

al., 2020). All FDC service providers in NSW were officially invited to participate in the 

Munch & Move webinar training in July 2016 (Kantar Public Division, 2019). The training 

model aimed to facilitate organisational change; trained FDC service providers were 

encouraged to support their FDC educators to implement the program and minor 

modifications were made to the training for FDC after consultation with the FDC sector. 

However, uptake of training in FDC services has been relatively low compared to centre-

based ECEC services and preschools. In March 2019, 87% of centre-based ECEC services 

had participated in the Munch & Move program training compared to 49% of FDC service 

providers across NSW (NSW Ministry of Health, 2019). The formative work to develop 

Munch & Move was conducted with centre-based services, and the program’s impact has only 

been evaluated in preschools and long day care settings (Green et al., 2020; Hardy et al., 

2010). Further, the extent to which the Munch & Move training and resources are appropriate 

and relevant to FDC is not known.  

Compared to centre-based ECEC services and preschools, little research has been conducted 

in the FDC setting (Francis et al., 2018; Yoong et al., 2020). FDC services experience unique 

challenges, with one educator providing education and care for multiple children of different 

ages and abilities (Stitou et al., 2018). Barriers to promoting healthy eating and physical 

activity include limited time, budget, space, resources, availability and challenges 

participating in professional development (Earnesty et al., 2021; Fees et al., 2009). Most 

research related to healthy eating and physical activity practices and policies in FDC services 

is from the USA (Francis et al., 2018). However, the conditions in which FDC services 

operate vary in other countries, such as educational qualifications, regulations and child-to-

educator ratios (Stitou et al., 2018). Therefore, it is unknown whether the US-based research 

is transferrable to the Australian context. Limited Australian studies have investigated healthy 
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eating or physical activity policies and practices in FDC, and no studies have used objective 

measurements to capture healthy eating and physical activity outcomes (Bravo et al., 2008; 

Daniels et al., 2003; De Silva-Sanigorski et al., 2011; Lum et al., 2020; McGuire et al., 2020; 

Riethmuller et al., 2009; Temple and O’Connor, 2003; Wallace and Mills, 2019). 

Recognising the lack of research on healthy eating and physical activity in Australian FDC 

services, the NSW Health Prevention Research Support Program provided funding to 

undertake research with FDC services in two Local Health Districts in NSW: South Western 

Sydney Local Health District and Illawarra Shoalhaven Local Health District.   

 

1.2 Aims and research questions 

The overall aim of this doctorate was to assess the healthy eating, physical activity and screen 

time practices and policies in the FDC sector, with assessments undertaken at both the FDC 

service provider level (through a survey and policy audit) and the educator level (through 

direct observation in an educator’s home). This research collected evidence to compare 

service providers’ and educators’ current practices against national guidelines and ECEC 

standards and to assess whether service providers’ practices and policies were related to 

educators’ practices and environment and to children’s nutrition and physical activity 

behaviours. Children’s physical activity levels and food provided during FDC were also 

assessed using accelerometers and food audits.  

 

Aim 1: to assess the factors associated with children’s dietary intake, physical activity and 

sedentary behaviour in FDC 

Research Question 1:  

What are the correlates of children’s dietary intake, physical activity and sedentary 

behaviours in FDC settings? 
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Aim 2: to examine the effect of Munch & Move training on the policies held and the 

resources and professional development delivered by FDC service providers that were 

designed to promote healthy eating and physical activity and reduce screen time for children 

aged 0-5 years 

Research Question 2:  

i. Is Munch & Move training associated with FDC service providers’ nutrition, physical 

activity and screen time policies, resources and professional development? 

ii. To what extent do the service provider’s policies adhere to national guidelines and 

relevant guidelines?  

Aim 3: to (i) assess the quality and quantity of food and beverages provided to children aged 

0-5 years in FDC services in two large geographic areas in New South Wales, Australia, and 

(ii) identify structural and sociodemographic factors associated with the nutritional quality of 

foods provided to children 

Research Question 3:  

i. What is the nutritional quality of food provided to children during FDC? 

ii. Are the policies, practices and environments at a service provider and educator level 

associated with the type of food provided to children by parents or educators during 

FDC?  

Aim 4: to (i) assess educators’ feeding practices and the mealtime environments in FDC 

services through direct observation and (ii) examine factors associated with FDC educators’ 

feeding practices and mealtime environments 

Research Question 4:  

i. What are educators’ feeding practices and the mealtime environment during FDC?  

ii. What factors are associated with educators’ feeding practices and the mealtime 

environment in FDC settings? 
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Aim 5: to objectively measure the physical activity and sedentary levels of children attending 

FDC and assess what aspects of the FDC environment were associated with children’s 

physical activity in FDC 

Research Question 5: 

i. How much time do children spend in physical activity and sedentary behaviour during 

FDC? 

ii. Are the policies, practices and environments at a service provider and educator level 

associated with children’s physical activity and sedentary behaviour? 

 

1.3 Overview of thesis 

This thesis by compilation consists of five manuscripts that have been submitted or published 

in peer-reviewed journals. It is structured according to the first and third phases of the 

Behavioural Epidemiology Framework, focusing on identifying the prevalence of health 

behaviours in FDC and the factors that influence health behaviours (Table 1.1) (Sallis et al., 

2000). Each manuscript is presented as a distinct chapter in this thesis. 

 Chapter 2 Correlates of children’s nutrition, physical activity and sedentary behavior in 

home-based childcare: A systematic review 

 Chapter 3 Nutrition, physical activity and screen time policies and practices in family day 

care in NSW, Australia 

 Chapter 4 Foods provided to children in family day care: an observational study 

 Chapter 5 Assessment of feeding practices and mealtime environments in Australian 

Family Day Care services: an observational study 

 Chapter 6 Environmental influences on physical activity and sedentary behaviour of 

children in family day care 
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Table 1. 1 Behavioural Epidemiology Framework and how they relate to the thesis 

chapters 

Phases of Behavioural Epidemiological 

Framework 

Associated chapters 

1. Establish links between behaviours and 

health 

(a) Association with health 

(b) Prevalence of health behaviours 

Chapter 1 provides evidence for the 

associations between healthy eating and 

physical activity and health outcomes. 

Chapter 2 examines the prevalence of 

healthy eating and physical activity in 

ECEC centres and FDC services.  

Chapter 6 examines the food provided, 

and Chapter 8 assesses children’s 

physical activity 

3. Identify factors that influence 

behaviour 

Chapter 3 identifies correlates of 

children’s dietary intake, physical 

activity and sedentary behaviour.  

Chapters 5-8 examined the factors that 

influence FDC services in NSW.  

 

1.4 Significance of the study 

This is the first known study in Australia to objectively assess the nutrition and physical 

activity environments in FDC services. The doctoral research project collected data at 

multiple organisational levels to gain a comprehensive representation of the sector’s current 

policies and practices based on the socio-ecological model. The research will inform the 

modification and development of resources and professional development in collaboration 

with the FDC sector. As part of the PRSP project, the findings will also be used by NSW 

Health to enhance the capacity-building model of the Munch & Move program and inform 

policy and resource allocation. Ultimately, the research aims to improve the healthy eating 

and physical activity practices in the FDC sector across NSW.  
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Chapter 2: Thesis literature review 

The previous chapter established the background of this thesis and provided a broad overview 

of the thesis, including the aims and research questions. This chapter summarises the 

evidence on healthy eating, physical activity and sedentary behaviours and environments in 

ECEC center-based services and FDC settings. The next chapter provides an overview of the 

socio-ecological model and then summarises the correlates of children’s and educators’ 

healthy eating, physical activity and sedentary behaviours, practices and environments 

accordingly.  

1.1 Healthy eating in ECEC settings 

In Australian ECEC center-based services, about two-thirds (62%) provide food to children, 

and children bring food from home in the remaining services (Green et al., 2020). Several 

Australian studies have assessed the foods provided and consumed by children between the 

ages of 2-5 years in ECEC center-based services by direct observation (Jones et al., 2017), 

weighed food records (Kelly et al., 2010; Pearson et al., 2020; Sambell et al., 2014), and 

menu assessments (Yoong et al., 2014). Currently, no national guidelines exist that provide 

recommendations for the quantity of food children should be provided while attending ECEC 

services. However, the NSW Health Caring for Children guidelines recommend that children 

in care for 8 hours or more receive 50% of their dietary requirements in line with the 

Australian Dietary Guidelines (NSW Ministry of Health, 2014).  

Studies from Australian ECEC center-based services where families provide food have 

shown that the food frequently does not meet recommended dietary guidelines and contains 

excess discretionary foods (Jones et al., 2017; Kelly et al., 2010; Pearson et al., 2020). A 

lunchbox audit assessing the food provided to children in NSW preschools found that few 

parents provided children with vegetables (5%) and dairy (22%), but over two-thirds 
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provided children with discretionary foods (69%) (Kelly et al., 2010). Another study assessed 

children’s dietary intake in NSW using the Dietary Observation for Child Care protocol and 

found that children only consumed 5% of their recommended daily intake of vegetables and 

dairy whilst in childcare (Jones et al., 2017). This study also found that children consumed an 

average of 0.7 serves of discretionary foods per day while attending the ECEC center-based 

services (Jones et al., 2017). A recent study assessed the foods provided and consumed by 

355 children in the Hunter New England region of NSW (Pearson et al., 2020). Most 

lunchboxes contained grains/cereals (95%), fruit (93%), and dairy and alternatives (90%), but 

much fewer contained vegetables (44%) and meat and alternatives (18%) (Pearson et al., 

2020). Over half of the lunchboxes provided to children achieved the NSW Caring for 

Children guideline recommendations for grains/cereals (65% achieved recommendations) 

and fruit (64%). However, less than one-third of the lunchboxes met recommendations for 

dairy and alternatives (33%), vegetables (2%) and meat and alternatives (4%) (Pearson et al., 

2020). Foods consumed by children were even less likely to meet the recommendations. For 

example, only 42% of children consumed the recommended amounts of grains/cereals 

(Pearson et al., 2020). Most lunchboxes contained discretionary foods (82%), and on average, 

children were provided with and consumed 1.3 and 0.9 serves of discretionary foods, 

respectively (Pearson et al., 2020).   

ECEC center-based services that provide food to children also do not comply with 

recommended amounts for the provision of vegetables (Sambell et al., 2014; Yoong et al., 

2014), lean meat and meat alternatives (Sambell et al., 2014; Yoong et al., 2014) and dairy 

(Sambell et al., 2014). For example, one study conducted menu reviews for 46 ECEC center-

based services in NSW and reported that no services met recommendations for vegetables, 

while 59% of services met recommendations for meat and alternatives (Yoong et al., 2014). 

Conversely, most services met recommendations for fruit (96%), dairy (89%) and grains 
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(87%) (Yoong et al., 2014). Another study in Western Australia weighed the ingredients of 

meals and snacks provided to 126 children across eight ECEC center-based services to 

determine the number of serves of food provided to children and their alignment with 50% of 

the food group servings recommended by the Australian Dietary Guidelines (Sambell et al., 

2014). The food groups that were least likely to meet the recommended number of serves 

were the meat and meat alternatives food group (average 0.3 serves out of 0.5 recommended 

serves), vegetables (average 1.1 serves out of 2 recommended serves) and dairy (average 0.8 

serves out of 1 recommended serves) (Sambell et al., 2014). Notably, these studies did not 

assess discretionary foods. However, ECEC interventions in South Australia and NSW 

reported mixed findings on the provision and consumption of discretionary foods. One study 

reported that services provided children with minimal discretionary foods (median 0 serves) 

at baseline and follow-up using weighed food records and the plate wastage methods (Bell et 

al., 2015). However, another study reported that less than one-third of services (n=44) met 

discretionary food guidelines before and after a nutrition intervention (Finch et al., 2019).  

Studies in the USA have reported similar findings using direct observation methods in ECEC 

center-based services, where centres (Erinosho et al., 2013) and families provided food 

(Romo-Palafox et al., 2015). Both studies found that children were not meeting US dietary 

guidelines for vegetables, protein foods (particularly seafood and plant proteins) and foods 

high in saturated fat, sodium, and discretionary foods (assessed as empty calories) (Erinosho 

et al., 2013; Romo-Palafox et al., 2015). Additionally, both studies found that foods provided 

to children did not meet guidelines for wholegrains (Erinosho et al., 2013; Romo-Palafox et 

al., 2015). However, one key difference between studies was that children met the guidelines 

for dairy in the study where centres provided food (Erinosho et al., 2013) but not in the study 

where families provided food (Romo-Palafox et al., 2015). 
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Systematic reviews have found that children's dietary intake in ECEC services is positively 

associated with the availability of healthy food (Stacey et al., 2017) and educators’ feeding 

practices (Ward et al., 2015). Positive feeding practices, such as role modelling eating healthy 

foods, repeated exposure to healthy foods and autonomy-supportive practices (for example 

allowing children to decide how much food they eat at set snack and meal times) are 

associated with improved vegetable and dairy intake (Patrick et al., 2005). Conversely, 

negative feeding practices, such as pressuring children to eat, force-feeding, and bribing or 

rewarding with food, are associated with reduced appetite self-regulation, increased intake of 

energy-dense foods, increased body mass index and dislike of certain foods (Benjamin 

Neelon and Briley, 2011; Shloim et al., 2015). The mealtime environment can also influence 

children’s eating behaviours, such as the mealtime atmosphere, who is present and eating 

with the child, and distractions in the room, such as using electronic devices while eating. 

Mealtimes in ECEC services also provide a valuable opportunity for children to learn healthy 

eating behaviours and develop social, language and fine motor skills through multiple 

learning opportunities and socialisation (Harte et al., 2019). 

  

2.2 Physical activity and sedentary behaviour in ECEC settings 

Currently, no Australian guidelines are available for physical activity in ECEC services. 

However, the USA Institute of Medicine (IOM) recommends that children be active for at 

least 15 minutes per hour in an ECEC service (Birch et al., 2011).  

A systematic review identified 55 studies that objectively assessed children's physical activity 

and sedentary behaviours in ECEC center-based services in 11 countries published between 

2004–2017 (O’Brien et al., 2018). The review highlighted the variability in children’s activity 

levels. For example, total physical activity levels ranged from 4.23 to 47.17 minutes/hour 

(n=42 studies), and moderate- to vigorous-intensity physical activity (MVPA) ranged from 
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1.29 to 22.66 minutes/hour (n=46 studies) (O’Brien et al., 2018). Time spent sedentary also 

varied considerably, ranging from 12.38 to 55.77 minutes/hour (n=47 studies) (O’Brien et al., 

2018). A recent study conducted in ECEC center-based services in the Illawarra and Sydney, 

NSW, reported that on average, children spent 17 minutes/hour in total physical activity, 10 

minutes/hour in MVPA and 29 minutes/hour in sedentary behaviour (Tonge et al., 2021). On 

average, only 50% of children met the IOM physical activity guidelines (Tonge et al., 2020). 

Another study conducted in the Illawarra region of NSW, Australia reported that only 16% of 

children met the IOM recommendations for physical activity (Ellis et al., 2017). This study 

also reported that children spent over half their day sitting (Ellis et al., 2017).   

A longitudinal study in NSW found that after one year, children spent significantly more time 

sitting (increasing from 40% to 51% of the time) and less time standing (reducing from 38% 

to 31% of the time) and stepping (reducing from 22% to 18% of the time) (Zhang et al., 

2019). In addition, the study identified educators’ interactions and program structure as 

determinants of children’s physical activity. A recent cross-sectional study identified that free 

routines were associated with increased physical activity (Tonge et al., 2020), and educators’ 

sedentary behaviour was associated with children’s sedentary behaviour (Tonge et al., 2021). 

A systematic review of 27 studies conducted in seven countries synthesised the correlates of 

children’s objectively measured physical activity and sedentary behaviour in ECEC center-

based services (Tonge et al., 2016). The strongest associations for children’s physical activity 

levels (i.e. reported in four or more studies) were for motor coordination, sex (boys more 

active), outdoor environments (including size and time spent outside) and the provision of 

active opportunities (Tonge, 2019). Sedentary behaviour was associated with children’s age, 

outdoor environments (including size and time spent outside), the provision of active 

opportunities, service quality and preschool type (Tonge, 2019).  
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2.3 Healthy eating in FDC  

2.3.1. Food and beverage provision  

Most studies assessing healthy eating in FDC have been conducted in the USA. However, the 

food environment likely differs compared with other countries. For example, food may be 

provided by the family or the FDC educator in Australia (Wallace and Mills, 2019), while the 

educator typically provides food in the USA.  

In Australia, two studies have assessed the food provided to children in FDC using diet 

histories (Bravo et al., 2008; Daniels et al., 2003). Daniels et al., (2003) conducted a cross-

sectional survey with 225 FDC educators from South Australia, where educators supplied 

most food. The study found that less than one-third of children were provided with 

vegetables, but over 85% were provided with fruit and grain/cereal foods (Daniels et al., 

2003). More than three-quarters of children received discretionary foods (Daniels et al., 

2003). Another study evaluated the Good Food in Family Day Care program (1998–2000) 

using a single-group pre-post design with 104 FDC educators and 123 children in south 

eastern Sydney (Bravo et al., 2008). Parents supplied most of the food, and over 90% of 

children aged 1-5 years were provided with fruit and grain/cereal foods before and after the 

program (Bravo et al., 2008). After the Good Food program, 30% of children were still 

receiving sugary drinks, and less than half of children were provided with vegetables (36%) 

and adequate iron sources (32%) (Bravo et al., 2008). These studies showed that children 

were not provided with healthy food in Australian FDC; however, they used self-report 

dietary assessment methods, which are subject to self-reporting bias. Further, two studies 

were conducted before 2003, and the findings may not apply to current FDC practices due to 

the introduction of the National Quality Framework in 2012, updated Australian Dietary 

Guidelines and changes to the food environment (for example, marketing and availability of 

discretionary foods).  
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Research in the USA has also identified that FDC services are not providing children with 

food in line with best practice guidelines and dietary guidelines. Studies have assessed the 

food provided to children using direct observation (Gans et al., 2019; Tovar et al., 2018a) and 

surveys (Cotwright et al., 2019; Lee et al., 2018; Nanney et al., 2017; Trost et al., 2009). Two 

studies used direct observation methods to assess the quality and quantity of food provided to 

children. One study assessed the foods provided by 166 FDC educators using the Dietary 

Observation in Child Care (DOCC) protocol (Tovar et al., 2018a). The food provided to 

children was close to meeting the Healthy Eating Index guidelines for whole fruit (4.8 out of 

5), dairy (9.6 out of 10) and discretionary foods (16.9 out of 20) (assessed as empty calories) 

(Tovar et al., 2018a). Conversely, Healthy Eating Index scores for provision of vegetables 

(particularly greens and beans (1.4 out of 5)), protein foods (particularly seafood or plant 

proteins (1.8 out of 5), and wholegrains (3.9 out of 10) were low (Tovar et al., 2018a). 

Another study assessed the proportion of FDC educators (n=119) meeting best practice 

nutrition guidelines using the Environment and Policy Assessment and Observation (EPAO) 

tool (Gans et al., 2019). Less than half the FDC educators met best practice guidelines for 

limiting provision of high fat meats to children (48%), and drinking water at all times (17%), 

with rates particularly low for provision of wholegrain foods (5%) and vegetables (2%), and 

limiting provision of high sugar, salt and high fat foods (2%) (Gans et al., 2019). 

State-wide cross-sectional surveys involving between 297 and 1000 educators in four USA 

states revealed mixed findings (Cotwright et al., 2019; Lee et al., 2018; Nanney et al., 2017; 

Trost et al., 2009). In one study, most educators reported serving vegetables (85%) and fruit 

(82%) at least once per day (Trost et al., 2009). In another study, only 57% of educators 

reported serving at least one vegetable or fruit at every meal and snack (Nanney et al., 2017). 

Most FDC educators (90%) reported providing at least one serve of wholegrains per day to 

children (Lee et al., 2018), but less than half of FDC educators reported providing at least two 
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servings of wholegrains per day (Lee et al., 2018) or only providing wholegrain breads and 

cereals (Nanney et al., 2017). Only 56% of educators met the best practice for only providing 

lean meats, nuts and legumes to children (Lee et al., 2018), and less than half (42%) reported 

serving lean meats more than four times per week (Trost et al., 2009). In one study, most 

educators reported serving snacks high in sugar, fat or salt less than twice per week (96%) 

(Trost et al., 2009). In another study, the minority of educators reported serving high-fat 

foods (30%) and high sugar foods (33%) less than once per week (Nanney et al., 2017), with 

most serving these foods more often.  

Cross-sectional studies have reported mixed findings on the healthy beverages provided for 

infants and children aged 1-5 years. Overall, less than three-quarters of educators (40-70%) 

reported making water readily available for children indoors and outdoors (Cotwright et al., 

2019; Lee et al., 2018; Nanney et al., 2017; Trost et al., 2009). Conversely, a recent 

Australian study found that 173 out of 174 educators reported ensuring children had access to 

water all day (Lum et al., 2020). In two studies, less than half of the FDC educators reported 

providing children with low-fat milk to children older than 2 years of age (14- 49%) (Nanney 

et al., 2018; Trost et al., 2009), but in two other studies more than half (63-76%) of the FDC 

educators reported providing children with low-fat milk (Cotwright et al., 2019; Lee et al., 

2018). Less than two-thirds of educators (49-66%) reported serving full fat milk for children 

aged 1-2 years old (as recommended for this age group) (Cotwright et al., 2019; Lee et al., 

2018).  

Three studies also assessed juice and sugar-sweetened beverages provided to infants and 

children (Cotwright et al., 2019; Lee et al., 2018; Nanney et al., 2017). Over three-quarters of 

educators met standards for limiting juice provided to infants (70-71%) and children aged 1-5 

years (67-88%) (Cotwright et al., 2019; Lee et al., 2018; Nanney et al., 2017). In two studies, 
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most educators did not provide sugar-sweetened beverages to infants (94-96%) (Cotwright et 

al., 2019; Lee et al., 2018) or children aged 1-5 years (94%) (Cotwright et al., 2019). 

However, only 57% of educators met this standard in another study (Nanney et al., 2017).  

Collectively, studies assessing the foods and beverages provided to children in FDC’s 

services have highlighted that children are not provided with enough vegetables, wholegrains 

or lean meats and alternatives, and are offered excessive servings of discretionary foods. This 

was apparent in the two studies that assessed the quantities of food provided (Gans et al., 

2019; Tovar et al., 2018a). Comparison between the studies that used surveys was difficult 

due to different nutrition best practice standards across states, such as serving wholegrains at 

least once per day compared to serving wholegrains at least two times per day. Further, these 

studies only assessed the frequency of foods and beverages provided, not the quantity and are 

subject to self-reporting bias.  

 

2.3.2. Children’s dietary intake in FDC 

Two studies have assessed children’s dietary intake in FDC services using the DOCC 

protocol (Ramirez et al., 2020; Tovar et al., 2018a). Baseline data from the Keys to Healthy 

Family Child Care Homes (Keys) intervention assessed the foods consumed by 495 children 

in North Carolina (Tovar et al., 2018a). Baseline data from the Healthy Start/Comienzos 

Sanos study assessed the foods consumed by 374 children aged 2-5 years in Rhode Island 

(Cuadrado-Soto et al., 2019; Tovar et al., 2020). Both studies reported similar findings for 

children’s dietary intake, analysed using the Healthy Eating Index (Tovar et al., 2020, 2018a). 

Children’s fruit and dairy consumption were close to meeting Healthy Eating Index 

guidelines, whereas consumption of protein foods (particularly seafood or plant proteins (1.7 

out of 5)), wholegrains (3.6 out of 10), and vegetables (1.9 out of 5) was low (Tovar et al., 

2020, 2018a). In the Keys intervention, children consumed between 61-81% of the food 
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groups served and were least likely to consume vegetables (Tovar et al., 2018a). The Healthy 

Start study also found that over 70% of children had micronutrient densities below 

recommendations for vitamin D, E and K (Cuadrado-Soto et al., 2019).   

 

2.3.4. FDC feeding practices and mealtime environment  

Educators’ feeding practices have been observed in the baseline data collection of the 

Healthy Start intervention (Gans et al., 2019) and the Keys intervention (Benjamin-Neelon et 

al., 2018; Tovar et al., 2018b, 2016). The EPAO was used to assess feeding practices in both 

studies (Benjamin-Neelon et al., 2018; Gans et al., 2019). In the Healthy Start Intervention, 

the EPAO was used in conjunction with the Nutrition and Physical Activity Self-Assessment 

for Child Care survey (NAP SACC) to determine the proportion of educators (n=119) who 

met best-practice nutrition guidelines (Gans et al., 2019). Educators were most likely to meet 

guidelines for never pressuring children to eat more food than they want (89%), followed by 

always praising children for trying new or less preferred foods (65%) (Gans et al., 2019). 

However, less than half of educators met the best practice guidelines for not using food as a 

reward (38%), role modelling healthy eating (8%) and always sitting with children during 

mealtimes (7%) (Gans et al., 2019).  

Baseline findings from the Keys intervention also identified that educators’ feeding practices 

and feeding environment were well below meeting best practices. The average EPAO 

subscores out of 3 for the feeding environment (1.4 (SD=0.2)) and feeding practices (1.4 

(SD=0.3)) were low (Benjamin-Neelon et al., 2018). As part of the Keys intervention, the 

EPAO was further modified in two studies to capture additional feeding practices (Tovar et 

al., 2018b) and educators’ reactions to children’s eating behaviours (Tovar et al., 2016). One 

study assessed the frequency of feeding practices observed during at least one meal in 133 

FDC services (Tovar et al., 2018b). In contrast with the study described in the paragraph 
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above, most educators in this study were observed to sit with children (81%), encourage 

pleasant conversation (91%) and talk with children about the foods they were eating (96%) 

during at least one meal (Tovar et al., 2018b). However, this difference in findings is likely 

due to the differences in reporting (i.e. at least one meal vs. always).  Only 36% of the 

educators were observed to enthusiastically role model eating and drinking healthy foods and 

to use an authoritative feeding style (31%) during at least one meal in an observation study 

(Tovar et al., 2018b). Educators were also observed to use negative feeding practices, such as 

insisting that a child eat a particular food (73%), spoon-feeding a child to get them to eat 

(64%), pressuring a child to eat (38%) and using food as a reward or a bribe (32%) (Tovar et 

al., 2018b). In the second study, educators’ feeding practices were influenced by children’s 

behaviours (Tovar et al., 2016). Specifically, educators were more likely to use coercive 

feeding practices in response to children requesting more food (Tovar et al., 2016). However, 

educators were more likely to use autonomy-supportive practices if children accepted the 

foods they were offered (Tovar et al., 2016).  

A combination of positive and negative feeding practices have been reported in surveys from 

Australia (Daniels et al., 2003) and the USA (Erinosho et al., 2018; Trost et al., 2009) in FDC 

services. The most common positive reported feeding practice involved educators often or 

always sitting with children during meals (68-86%) (Daniels et al., 2003; Erinosho et al., 

2018; Trost et al., 2009). Three studies found that over half of the educators (53-77%) 

reported allowing children to decide how much they should eat (Daniels et al., 2003; Gans et 

al., 2019; Nanney et al., 2017). However, less than three-quarters of educators (34-72%) 

reported often or always eating the same food as children. Studies also found that FDC 

educators used negative feeding practices. For example, over one-third of educators always or 

often reported (34%) encouraging children to eat even if they said they were not hungry 

(Gans et al., 2019). Similarly, another study found that 19% of educators reported requiring 
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children to finish all the food on their plate before leaving the table most or all the time (Trost 

et al., 2009). Between 61-99% of educators reported never rewarding, encouraging or 

punishing children for eating a particular food or using food as a reward (Daniels et al., 2003; 

Gans et al., 2019; Nanney et al., 2017; Trost et al., 2009). Overall, these studies suggest that 

educators’ feeding practices are not ideal. However, these studies also highlighted the 

substantial variation in educators’ reported and observed feeding practices.   

 

2.4.5. FDC nutrition policies and professional development  

In Australia, policies are held at the FDC service provider level (Australian Children’s 

Education and Care Quality Authority, 2020), not by individual educators like in the USA 

(Vaughn et al., 2017). A recent Australian study reviewed service providers’ policies and 

found that no service providers had a comprehensive breastfeeding policy, but 69% had a 

comprehensive policy related to other aspects of nutrition (Lum et al., 2020). Another 

Australian study qualitatively assessed FDC services’ infant feeding policies and found many 

policies lacked detail, focused predominately on food safety information, and did not include 

correct information from the Australian Infant Feeding Guidelines (McGuire et al., 2018). In 

a recent survey with 16 service providers in Hunter New England region of NSW, only three 

service providers reported that at least 80% of educators were trained in Munch & Move 

(Lum et al., 2020).   

Baseline findings from the Keys intervention also identified that nutrition policy (0.9 out of 

3) and nutrition education and professional development (0.6 out of 3) scores were well 

below meeting best practices (Benjamin-Neelon et al., 2018). Other studies have reported that 

between 24-66% of educators had nutrition policies (Temitope Erinosho et al., 2018; Nanney 

et al., 2017; Trost et al., 2009) and less than half of educators (44-46%) reported participating 

in nutrition professional development at least once per year (Nanney et al., 2017; Trost et al., 
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2009).   

 

2.5 Physical activity and sedentary behaviour in FDC   

2.5.1 Children’s physical activity and sedentary behaviour in FDC 

Ten studies have measured children’s physical activity or sedentary behaviour using 

accelerometers in FDC services in the USA and Canada. Most studies reported that children 

met the IOM guidelines (≥15 minutes of physical activity per hour in ECEC), with children 

spending between 19-34 minutes per hour in physical activity in FDC (Chai et al., 2020; 

Delaney et al., 2014; Gunter et al., 2012; Kang et al., 2021; Neshteruk et al., 2018; Temple et 

al., 2009; Vanderloo et al., 2015). One study reported that children only spent 10 

minutes/hour of physical activity in FDC (Rice and Trost, 2014). This is likely explained by 

the higher cut-points used to define total physical activity (Van Cauwenberghe et al., 2011) in 

this study compared to the cut-points used in the other studies (Evenson et al., 2008; Pate et 

al., 2006; Pfeiffer et al., 2006). Studies also reported that children spent between 2-10 

minutes/hour in MVPA. Most studies found that children spent over half their time sedentary 

(between 31-41 minutes/hour) in FDC (Chai et al., 2020; Delaney et al., 2014; Kang et al., 

2021; Neshteruk et al., 2018; Rice and Trost, 2014; Tucker et al., 2015), with one study 

reporting that children spent less than 30 minutes/hour of their time sedentary in FDC ( 

Gunter et al., 2012).  

 

2.5.2 Physical activity and sedentary environments in FDC 

Few studies have directly observed the physical activity and sedentary environments in FDC. 

Baseline findings from the Keys intervention using the modified EPAO for FCCH reported 

on the physical activity and sedentary environments in two studies (Mazzucca et al., 2018; 

Neshteruk et al., 2018). The most supportive physical activity environments (highest EPAO 
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scores out of 3) were for screen time (2.1) and screen time practices (2.5). Conversely, the 

least supportive areas were physical activity education and professional development (0.3) 

and physical activity policy (0.8). The physical activity and sedentary environments in 

Canadian FDC services were assessed as part of the Learning Environments’ Activity 

Potential for Preschoolers using the original version of EPAO for centre-based ECEC 

services (best practices reported out of 20) (Tucker et al., 2015; Vanderloo et al., 2015). 

Similar to Mazucca (2018), the policies (0) and physical activity training and education (0.5) 

were assessed as the lowest EPAO subscale (Vanderloo et al., 2015). Conversely, Vanderloo 

et al., (2015) reported higher subscales for staff behaviours (15.60) and portable play 

environment (16.00), followed by sedentary opportunities (12.83), fixed play environment 

(10.81), active opportunities (8.83), and sedentary environment (7.00).  

Two Australian studies have assessed FDC services' physical activity and screen time 

opportunities using questionnaires (Lum et al., 2020; Temple and O’Connor, 2003). The first 

study involved 11 FDC services from a rural area (Temple and O’Connor, 2003). On average, 

educators reported spending 19% of their day in outdoor play (11% of the time in free play 

and 8% of the time in structured play) and 3% of their time walking (Temple and O’Connor, 

2003). Educators reported spending 16% of their time using screen devices (television, video 

or computer games) (Temple and O’Connor, 2003). Lum (et al., 2020) identified poor screen 

time practices in a recent Australian survey with 174 FDC educators from Hunter New 

England, NSW. Just over one-third (36%) of FDC educators reported only using small-screen 

devices with children for educational or physical activity purposes and not providing screen 

time for children under two years (Lum et al., 2020). Over two-thirds of educators reported 

ensuring access to suitable physical activity equipment (98.85%), providing daily 

opportunities for fundamental movement skills for children 3-5 years of age (75.76%) and 

providing supervised floor-based play for babies 0-12 months of age every day (68.0%) (Lum 
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et al., 2020). Both studies identified that screen time was an issue; however, both studies used 

self-report data. Further, the research conducted by Temple and O’Connor (2003) was 

conducted 20 years ago, and the sample size was small (n=11).  

Multiple state-wide surveys assessed the physical activity practices of 297 to 1000 FDC 

educators caring for children between 0-5 years of age in Canada (McConnell-Nzunga et al., 

2020) and the USA (Leng and Lessard, 2013; Nanney et al., 2017; Tandon et al., 2017; Trost 

et al., 2009). Over two-thirds of educators (67-83%) reported providing children with more 

than 60 minutes of physical activity per day (Leng and Lessard, 2013; Nanney et al., 2017; 

Tandon et al., 2017). In another study over 82% of educators reported providing children 

with more than 120 minutes of active play per day (McConnell-Nzunga et al., 2020); 

however, only 12% reported providing more than 120 minutes of physical activity (Tandon et 

al., 2017). Over three-quarters reported providing daily outdoor play for more than 60 

minutes (McConnell-Nzunga et al., 2020; Tandon et al., 2017; Trost et al., 2009). When 

assessing educators’ engagement in physical activity, less than two-thirds of educators 

reported joining in gross motor activities (52%) (Nanney et al., 2017) or playing with 

children during active play (53-62%) (Leng and Lessard, 2013; Trost et al., 2009).  

The standards and reporting of screen time varied in each study. For example, one study 

determined that 55% of educators reported allowing children to watch TV, videos or play 

video games at least once a day (Trost et al., 2009). Other studies have used measures of 30 

minutes or less on screens (reported by 54% of educators) (McConnell-Nzunga et al., 2020), 

less than 60 minutes per day watching television, video, and computer time (reported by 62% 

of educators)  (Nanney et al., 2017) and rarely or never watching TV (reported by only 29% 

of educators) (Tandon et al., 2017). Despite the variations in reporting, these findings, 

combined with the Australian study by Lum et al., (2020), highlight that many FDC 
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educators allow children to use screens at least once per day and some children may be 

exceeding the daily limit for screen time just in their time at FDC. 

 

2.5.3 FDC physical activity policies and professional development 

As described above, one Australian study assessed the policies and practices of sixteen FDC 

service providers in the Hunter New England region of NSW (Lum et al., 2020). Less than 

one-third of the FDC service providers possessed a comprehensive physical activity (31%) or 

screen time policy (19%) (Lum et al., 2020). Further, only three service providers reported 

that at least 80% of educators are trained in Munch & Move (Lum et al., 2020). 

In the Keys intervention, the least supportive physical activity environment categories were 

physical activity education and professional development (0.3 out of 3) and physical activity 

policy (0.8 out of 3) (Mazzucca et al., 2018). Other studies in the USA have also reported that 

less than one-third of FDC educators (22-25%) had written physical activity policies (Nanney 

et al., 2017; Trost et al., 2009). Varied findings have been reported on physical activity 

training. In one study, 86% of educators reported participating in physical activity training at 

least once per year (Leng and Lessard, 2013), whereas between 11-46% of educators reported 

in participating other studies (Nanney et al., 2017; Trost et al., 2009). 

 

2.6 Conclusion   

Most research on healthy eating and physical activity practices and policies in FDC services 

has been conducted in the USA. However, the regulations and conditions in which FDC 

services operate in other countries vary, for example in areas such as qualifications, training 

and child-to-educator ratios. It is not clear if USA-based research is comparable to the 

Australian context. Furthermore, there is a knowledge gap in how the Australian Dietary 

Guidelines, Australian 24-hour Movement Guidelines and the state-wide Munch & Move 
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program are implemented at the FDC educator level. This is the first known study in 

Australia to objectively assess FDC services' nutrition and physical activity environments 

using validated food audits, accelerometry, and direct observations. This research will 

provide valuable research on the sectors’ current practices and identify where resources and 

professional development can be strengthened to improve support to the FDC sector.   
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Chapter 3: Correlates of children’s dietary intake, physical 

activity and sedentary behaviour in FDC: a systematic 

review 
 
 

The previous chapter provided an overview of the existing literature related to this dissertation. 

This included a summary of the healthy eating, physical activity and sedentary behaviours and 

environments in ECEC center-based services and FDC settings. This chapter contains a 

systematic literature review, which reviewed the correlates of children and educators’ healthy 

eating, physical activity and sedentary behaviours. This chapter also includes a section on the 

correlates of educators’ nutrition and physical activity practices and environments, which was 

prepared separately to the published review. This chapter starts with an overview of the socio-

ecological model, which has been used to frame the synthesis of the evidence on FDC 

educators’ healthy eating and physical activity practices and environment and children’s 

dietary intake, physical activity and sedentary behaviour. Further information on the socio-

ecological model is provided in the Methods chapter (Chapter 4), including how this model 

informed the development and interpretation of this thesis more broadly.  

 

 

 

 

 

This chapter addresses Research Question 1: 

What are the correlates of children’s dietary intake, physical activity and sedentary behaviours 

in FDC settings? 
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3.1 Socio-ecological model 

The socio-ecological model recognises that health is multifaceted and influenced by individual, 

social, physical and policy factors (Mcleroy et al., 1988). The socio-ecological model was used 

as a framework in this thesis to explore the influences of children’s healthy eating and physical 

activity levels in FDC services. Children are placed at the centre of the system, and whilst they 

have individual characteristics (intrapersonal level), their behaviours are shaped by their 

connections and associations with the different levels of the system, at the interpersonal, 

organisational, community and policy levels (Mcleroy et al., 1988). This literature review used 

the socio-ecological model to categorise the correlates of educators’ healthy eating and 

physical activity practices and environment and children’s dietary intake, physical activity and 

sedentary behaviour into the associated social-ecological framework domains.  

Interpersonal relationships include the educator’s direct involvement with children, such as 

engaging or playing with children during physical activity and sitting and talking with children 

during mealtimes. This level also encompasses educators’ values, beliefs and confidence. The 

organisational level includes the physical environment at FDC (such as outdoor space, 

equipment and mealtime environment), program structure (such as time provided for physical 

activity), education provided to children and professional development of educators. It also 

encompasses the provider of food for children during ECEC attendance, for example, educators 

or families. The organisational level also acknowledges the important role of service providers 

in supporting educator’s practices, such as their policies and practices and one-to-one support 

from coordinators.  

The community level includes the geographic location (such as urban or rural areas) and access 

to health-promoting environments and programs (such availability of healthy, affordable and 
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accessible food, recreational facilities and parks). The community level also includes the 

availability of professional development programs, such as the Munch & Move program. 

Finally, the policy level includes the government regulations and policies at a local, state and 

national level that influence the healthy eating and physical activity environments and practices 

in ECEC services. For example, the national quality framework, Get Up and Grow Guidelines, 

and Australian Dietary Guidelines.   

 

3.2 Correlates of children's dietary intake, physical activity and sedentary behavior in 

FDC: A systematic review 

The following systematic review has been submitted to a peer-reviewed journal and is 

currently under review: 

Citation: Kerr, E.M., Hewitt, L, Ryan, S., Norman, J., Kelly, B., Hammersley, M.L, Okely, 

A.D., ‘Correlates of children's dietary intake, physical activity and sedentary behavior in 

home-based childcare: A systematic review’. Preventive Medicine (under review). 

 

3.2.1 Introduction  

Healthy eating and physical activity in early childhood are essential for optimal development 

and the prevention of lifestyle diseases, such as cardiovascular disease and type 2 diabetes 

(Dalwood 2020, Morze 2020, Carson 2017). The World Health Organisation recognises early 

childhood education and care (ECEC) as a key setting to develop healthy nutrition and physical 

activity behaviours (WHO, 2017). Educator practices and environments in ECEC services can 

impact health-related behaviours of many children. In high-income countries where 

approximately 87% of children aged 3-5 years attend an ECEC setting for an average of 30 

hours each week (OECD, 2021). While ECEC settings can improve children's diet quality and 

physical activity, they can also contribute to unhealthy behaviours and obesity (Swyden et al., 

2017; Zhang et al., 2018).   
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Family day care (FDC) is a formal type of childcare where educators provide education and 

care to children in the educators’ home. FDC is an important type of ECEC for many families, 

especially those from lower socioeconomic and ethnically diverse backgrounds, often offering 

lower fees and more flexible hours (Layzer and Burstein, 2007; Tonyan et al., 2017; 

Williamson et al., 2011). Over three million children attend FDC in the United States (National 

Center on Early Childhood Quality Assurance, 2016), 228,975 in Canada (Statistics Canada, 

2020) and 107,670 children in Australia (Australian Government, 2020). The conditions in 

which FDC services operate, such as the regulations, qualification requirements, and child-to-

educator ratios, vary across countries. The primary food provider also differs between 

countries. For example, educators typically provide food in the USA (Francis et al., 2018), 

whereas both educators and families may provide food to children in Australia (Wallace and 

Mills, 2019). 

Research in the ECEC sector has predominately focused on centre-based services (Tonge et 

al., 2016; Wolfenden et al., 2020), with less research conducted in home-based child care 

settings (Francis et al., 2018; Yoong et al., 2020). Home-based childcare services have distinct 

challenges compared to centre-based services, with one educator often providing education and 

care for multiple children of different ages and abilities (Stitou et al., 2018). Additional 

structural barriers in FDC, such as equipment availability, challenges participating in 

professional development, and limited budget, space and resources, also mean findings from 

research in centre-based services may not be generalisable to FDC services (Fees et al., 2009; 

O'Connor and Temple, 2005).  

Understanding the factors that influence children's healthy eating and physical activity 

behaviours in FDC is critical to informing educator professional development and FDC-based 

interventions. Systematic reviews in centre-based ECEC services have identified multiple 
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correlates of children's physical activity and sedentary behaviour, including provision of active 

opportunities, features of outdoor environments, total area, provision of portable play 

equipment every day and educator's involvement in, and promotion of, physical activity (Tonge 

et al., 2016; Ward et al., 2015). In addition, mealtime practices, such as family-style meals, 

have been positively associated with children's consumption of nutritious foods (Ward et al., 

2015). A review assessing the obesogenic characteristics of FDC services in the USA found 

that the physical, sociocultural, and policy environments were not associated with children's 

health behaviours (Francis et al., 2018). However, no reviews have synthesised the factors 

associated with children's healthy eating and physical activity in FDC. In light of this, the aim 

of this systematic review was to assess the factors associated with children's dietary intake, 

physical activity and sedentary behaviour in FDC.  

3.2.2 Methods  

Protocol and registration  

This systematic review was reported in accordance with the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) statement (Page et al., 2021) and 

prospectively registered with PROSPERO, the international prospective register of systematic 

reviews (registration no. CRD42019103429). 

Eligibility criteria 

Papers were included if they: (1) were peer-reviewed, written in English and available in full 

text, (2) included data from a FDC service (birth-5 years) setting, (3) were a quantitative study 

that reported children's dietary intake, physical activity or sedentary behaviour, and (4) 

included variables associated with children's dietary intake, physical activity or sedentary 

behaviour. 
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FDC was defined as formal home-based child care where children are cared for in a home by 

an educator (also known as a child care provider). Studies that only involved centre-based 

childcare services (for example, pre-schools, long day care services and kindergartens) or 

informal types of childcare provided in the child's own home (for example, care given by 

grandparents, nannies, au pairs or babysitters) were excluded. Studies involving both FDC and 

centre-based child care services were included if the correlates of FDC-related practices were 

reported separately to centre-based services. Studies only comparing FDC combined with other 

types of ECEC services were not included. The primary outcome variables included measures 

of children's dietary intake, physical activity or sedentary behaviour. Examples of exposure 

variables (i.e. correlates) included child characteristics, educator characteristics, physical 

environment, policies and training. 

Data sources and search strategy 

A computerised literature search was conducted in March 2020 and updated in July 2021 using 

MEDLINE, ERIC, Scopus, PsychINFO and Web of Science. The databases were searched 

from January 2000 to July 2021. The search was conducted using the search terms for family 

day care AND diet OR physical activity OR sedentary behaviour (Table 3.1). The complete 

search strategy is outlined in supplementary file 3.1 (Appendix  J).  

Table 3. 1 Search strategy 

S1 

All 

fields 

“family day care” OR “family daycare” OR “family child care” OR “family 

childcare” OR “child minder*” OR “childminder*” OR “child minding*” OR 

“childminding*” OR “family-based child care" OR “family based child care" OR 

“family-based childcare” OR “home-based child care” OR “home-based 

childcare” OR “homebased childcare”  OR “home based child care”  OR “home-

based education” OR “home-based early childhood education” OR “home child 

care”  

S2 

All 

fields 

"eat*" OR "nutrition*" OR “nutrient” OR "diet*" OR "feed*" OR “food” OR 

"meal*" OR “fruit*”  OR  “vegetable*”  OR "physical activit*" OR "physical 

inactivit*" OR “movement” OR "sedent*" OR “gross motor” OR 

“exercise*”  OR "motor activity"  OR "physical education" OR "physical 

training" OR “sport*”   

S3 Combine S1 and S2 with “AND” 
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The reference lists of eligible articles were also screened to identify additional articles to be 

included in the review. 

Study selection 

Duplicates were removed (EK) in Microsoft Excel, and the remaining articles were uploaded 

into the software Rayyan (Ouzzani et al., 2016). Titles and abstracts were independently 

reviewed twice by two authors (EK, LH). All potentially relevant full-text articles were 

independently assessed by two authors (among EK, SR, LH, JN, ML). Any differences were 

discussed and then resolved between reviewers.  

Data extraction 

The following information was independently extracted from each eligible article by two 

authors (among EK, SR, LH, JN): author, date, location, study design, study population, 

assessment tool and outcome, correlates assessed, and the correlates identified. An association 

was classified as significant if p < 0.05. However, one study was included that didn’t have p-

values. 

Data analysis and synthesis  

A meta-analysis was not possible due to the heterogeneity of the correlates reported in the 

included studies. A narrative summary of the findings was described instead. Only findings 

from the most advanced, fully adjusted models were extracted if multiple analytic models 

were used. The correlates were categorised according to Mcleroy’s social-ecological 

framework domains (interpersonal, intrapersonal, organisational and policy) (Mcleroy et al., 

1988).  

All exposure variables that had a reported association with children's physical activity or 

sedentary behaviour were entered into a spreadsheet and coded as having either positive (+), 

negative (–), or indeterminate (?) association or no association (0). An overall summary code 
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was calculated based on the percent of correlates that reported the same direction of association 

for children’s physical activity and sedentary behaviour (Table 3.2), consistent with the method 

used in other studies (Hinkley et al., 2010; Tonge et al., 2016). This was not calculated for the 

nutrition articles due to the reporting of data from the same sample in multiple studies and 

heterogeneity of the outcome variables. In studies where moderate- to vigorous-intensity 

physical activity (MVPA), vigorous-intensity physical activity and moderate-intensity physical 

activity were reported, only MVPA was included to avoid double reporting results.   

Table 3.2. Rules for classifying variables regarding consistency of association with 

children's physical activity and sedentary behaviour in FDC services  

Results supporting 

association (%) 

Summary code Explanation of code 

0-33 0 No association 

34-59 ? Indeterminate association 

60-100 + Positive association 

60-100 – Negative association 

Note: If an outcome was found four or more times, it was coded as: 00 (no association); ?? 

(indeterminate); ++ (positive association); or – – (negative association)  

 

Risk of bias assessment 

The Office of Health Assessment and Translation (OHAT) Risk of Bias Rating Tool for Human 

and Animal Studies was used to assess the risk of bias (Office of Health Assessment and 

Translation, 2019). The OHAT tool was selected because it assesses the study designs of 

articles that meet the inclusion criteria and provides an assessment rating for each criterion 

rather than a summary assessment score or quality rating. The risk of bias was assessed by two 

authors (EK, SR, LH and JN), and any differences were resolved by discussion with other 

authors (AO, BK and MH). The criteria assessed selection bias, confounding bias, 

attrition/exclusion bias, detection bias (for correlate and outcome variables), selective reporting 

bias, conflict of interest and other potential sources of bias. Each criterion was rated: ‘definitely 

low risk of bias’, ‘probably low risk of bias’, ‘probably high risk of bias’ or ‘definitely high 

risk of bias’.  
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3.2.3 Results  

Summarizing the articles  

A total of 2317 articles were screened, and 16 studies met the inclusion criteria (Figure 3.1). 

All studies were cross-sectional; six assessed associations with children's dietary intake, and 

10 assessed physical activity and sedentary behaviours (Table 3.3). Most studies (n=13) were 

conducted in the USA and the remainder (n=3) in Canada. The age of children ranged from 

1.5 years to 5 years. 

Figure 3. 1 Study flow diagram of search results and the selection process 
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Table 3. 2 Correlates of children’s dietary intake, physical activity and sedentary behaviour  

Author, date, 

location 

Study population 

(educators, 

children) 

Outcome assessment 

method 

Correlates 

assessed 

 

Correlates identified Socio-

ecological 

Framework 

Domain 

Association 

Nutrition – Dietary intake 

    

Cuadrado-Soto 

et al. 2019 

Rhode Island, 

US 

118 FDC 

educators  

366 children age 2-

5 years 

Food intake assessed 

using the DOCC over 

2 days in FDC 

Mean critical nutrient 

density per 1000 kcal 

calculated for 12 

vitamins and 10 

minerals 

Age  

2-3 years vs. 4-5 

years  

Vitamin B12 higher in younger than older children 

(3.3 ± 1.6 µg/1000 kcal vs 3.0 ± 1.8 µg/1000 kcal, 

p < 0.05) 

Potassium higher in younger than older children 

(1670.2 ± 490.4 mg/1000 kcal vs. 1572.8 ± 443.6 

mg/1000 kcal, p < 0.05)   

Zinc densities higher in younger than older 

children (6.2 ± 2.1 mg/1000 kcal vs. 5.3 ± 1.5 

mg/1000 kcal, p < 0.05) 

Sodium:potassium ratio higher in the older children 

(1.12 ± 0.5 vs. 1.05 ± 0.6, p < 0.05) 

Intrapersonal 

 

 

 

Ramirez et al 

2020   

Rhode Island, 

US 

120 FDC 

educators  

374 children age 2-

5 years 

Food intake assessed 

using the DOCC over 

2 days in FDC 

Food items in major 

food groups identified, 

mean food group 

intake per FDC 

calculated and 

proportion of food 

item to its respective 

major food group was 

calculated  

Ethnicity 

Latino vs. non-

Latino 

Mean servings intake of legumes higher for 

children cared for by Latino educators compared to 

non-Latino educators (0.06 (0.07) vs. 0.0 (0.00), p 

< 0.00) 

Higher total grain foods intake associated with 

children cared for by non-Latino educators 

compared to non-Latino educators (0.60 ± 0.27 vs. 

0.70±0.32, p < 0.00) 

Mean servings intake of oils higher for children 

cared for by Latino educators compared to non-

Latino educators (0.12 (0.11) vs. 0.05 (0.11); p < 

0.00) 

Interpersonal  
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Mean servings intake of vegetable oils higher for 

children cared for by Latino educators compared to 

non-Latino educators compared to non-Latino 

educators (0.16 (0.13) vs. 0.12 (0.19); p < 0.00) 

Tovar et al. 2018  

North Carolina 

US 

133 FDC 

educators  

Final model 

included 125 FDCs 

Number of 

children not 

specified 

Food intake assessed 

using the DOCC over 

2 days in FDC 

Diet quality calculated 

using the HEI 

Educator feeding 

practices assessed 

using a modified 

version of the 

EPAO  

Higher child HEI scores positively associated with 

autonomy-support practices (Estimate 9.4; 95% CI 

3.9, 15.0, p = 0.00) 

Interpersonal  

 

 

 

Tovar et al. 2020 

Rhode Island, 

US 

119 FDC 

educators  

374 children age 2-

5 years 

Food intake assessed 

using the DOCC over 

2 days in FDC 

Diet quality calculated 

using the HEI-2015 

(higher scores indicate 

closer adherence to 

guidelines)  

Educators socio-

demographics 

reported via survey 

 

Variables assessed: 

gender, ethnicity, 

race, age, income, 

marital status, 

income, childcare 

experience, number 

of children in care, 

average hours of 

FDC, CACFP 

participation, years 

in US, country of 

origin, language 

spoken at home, 

language spoken at 

FDC 

Higher child HEI-2015 scores positively associated 

with:  

Latinx educators (beta=6.5, SE=2.4, p = 0.01) 

(adjusted for income, ethnicity and CACFP) 

High total vegetables score associated with: 

Latinx educators (2.2 (1.4) vs. 1.5 (1.3), p = 0.02) 

Higher greens/beans score associated with: 

Latinx educators (2.7 (2.0) vs. 0.5 (1.1), p=0.00) 

Lower income educators (2.5 (2.1) and 2.3 (2.1) vs. 

0.6 (1.0), p = 0.00) 

Higher total protein foods score associated with: 

Latinx educators (3.7 (1.5) vs. 2.8 (1.7), p = 0.01) 

Lower income educators (3.9 (1.4) and 3.6 (1.5) vs. 

2.6 (1.9), p = 0.02)  

Higher seafood and plant protein foods score 

associated with: 

Latinx educators (2.8 (2.0) vs. 1.1 (1.7), p < 0.00) 

Lower income educators (3.1 (2.2) and 2.4 (2.1) vs. 

0.9, p = 0.004) 

Higher refined grain foods associated score with: 

Interpersonal 
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Latinx educators (5.4 (3.3) vs. 3.8 (3.0), p = 0.01) 

Benjamin-

Neelon et al. 

2018  

North Carolina, 

US 

 

166 FDC 

educators  

496 children aged 

1.5-4 years 

 

Food intake assessed 

using the DOCC over 

2 days in FDC 

Diet quality calculated 

using the HEI 

Nutrition best 

practices assessed 

via the 

EPAO 

 

 

Higher child HEI score associated with: 

Higher EPAO total nutrition score (1.16; 95% CI: 

0.34, 1.98; p = 0.006),  

Foods provided (8.98; 95% CI: 3.94, 14.01; 

p=0.0006), 

Nutrition education (5.37; 95% CI: 0.80, 9.94; p = 

0.02),  

Nutrition policy (2.36; 95% CI: 0.23, 4.49; p = 

0.03) 

Organizational 

 

 

 

Tovar et al. 2018 

North Carolina 

US 

166 FDC 

educators  

495 children aged 

1.5- 4 years 

Mean 7.2 (3.6) 

children 

Food intake assessed 

using the DOCC over 

2 days in FDC 

Diet quality calculated 

using the HEI-2010 

Food served and 

consumed assessed 

using the DOCC 

over 2 days in FDC 

Diet quality 

calculated using the 

HEI 

Higher child HEI-2010 score of foods consumed 

associated with: 

Higher HEI-2010 score of foods served (Estimate 

0.96, 95% CI 0.91, 1.02; p < 0.00)  

Organizational 

 

 

Physical activity 

and sedentary 

behaviors 

     

Chai, Rice-

McNeil 

and Trost 2020 

Oregan, US  

41 FDC educators  

127 children aged 

2-5 years  

ActiGraph GT1M 

accelerometer worn 

over a week in FDC   

15 s epochs  

Pate cut-points  

 

Sedentary bout ≥4 

consecutive 15 s 

epochs with less than 

25 counts each epoch. 

Short bouts: 1.0–4.9 

min  

Gender 

NAP SACC  

Practices categorize

d as promoting 

physical activity 

(PPA) or not 

promoting physical 

activity (non-

PPA)   

 

Total number of sedentary bouts and short 

sedentary bouts higher with girls (41.6 vs. 36.6; p 

= 0.002); (36.0 vs. 30.8; p = 0.00)   

Short bouts less than 5 minutes higher with girls 

(36.0 vs. 30.8; p < 0.00) 

No significant differences in medium, long or 

extended bouts 

Fewer sedentary bouts associated with PPA FDC’s 

compared to non-PPA for the following 

categories:   

Daily outdoor active play (38.3 ± 1.2 vs. 43.9 ± 

1.7; p = 0.00) 

Intrapersonal  

Organizational  
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Medium bouts: 0–9.9 

min  

Long bouts: 10.0–14.9 

min (long) 

Extended bouts ≥15 

min  

 

 

 

Children not seated for more than 30 min at a time 

(38.6 ± 1.4 vs. 43.2 ± 1.8; p = 0.01) 

Computer use limited to only a few times a week 

(37.5 ± 0.9 vs. 44.0 ± 1.7, p = 0.00) 

Fixed play equipment available (39.0 ± 1.4 vs. 43.3 

± 2.0, p = 0.02) 

Active play using portable play equipment 

provided daily (38.2 ± 1.3 vs. 42.4 ± 1.7; p = 0.01) 

Educator routinely played with children during 

active free play time (37.4 ± 1.3 vs. 42.7 ± 1.5 ; p = 

0.00) 

Educator read books or played games with physical 

activity (39.6 ± 1.5 vs. 44.0 ± 2.3; p = 0.02) 

Education about PA was offered to parents (35.5 ± 

1.6 vs. 40.4 ± 1.1; p = 0.01) 

4≥ significant PPA characteristics (37.5 ± 0.8 vs. 

49.6 ± 2.1; p <0.00)  

Less sedentary time in short bouts associated with 

PPA FDC compared to non-PPA for the following 

categories:   

Daily outdoor active play (60.0 ± 1.6 vs.  68.7 ± 

3.1; p = 0.02) 

Children not seated for more than 30 min at a time 

(59.9 ± 2.1 vs. 67.2 ± 2.4; p = 0.02) 

Computer use limited to only a few times a week 

(59.2 ± 1.6 vs. 71.6 ± 3.0; p < 0.00) 

Active play using portable play equipment 

provided daily (59.4 ± 1.8 vs. 66.2 ± 2.4; p = 0.02) 

Educators routinely played with children during 

active free play time (57.8 ± 1.8 vs. 67.7 ± 2.2; p = 

0.00) 

Educators read books or played games with 

physical activity (62.0 ± 2.6 vs. 71.4 ± 4.0; p = 

0.01) 
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Education about PA was offered to parents (56.4 ± 

2.8 vs. 63.7 ± 1.7; p = 0.03) 

4≥ significant PPA characteristics (59.3 ± 1.4 vs. 

80.3 ± 3.9; p < 0.00) 

Less sedentary time in medium bouts associated 

with FDC classified as promoting physical activity 

for the following categories compared to non-

PPA:   

Children not seated for more than 30 min at a time 

(24.2 ± 2.1 vs.  31.2 ± 2.7; p = 0.00) 

Active play using portable play equipment 

provided daily (24.3 ± 2.1 vs. 28.7 ± 2.6; p = 0.04) 

Indoor play space available for all activities (19.7 ± 

2.8 vs. 26.0 ± 1.9; p = 0.02) 

Educator routinely played with children during 

active free play time (23.4 ± 2.2 vs. 26.0 ± 1.7; p = 

0.01) 

Education about PA was offered to parents (21.6 ± 

2.7 vs. 26.7 ± 2.1; p = 0.04) 

4≥ significant PPA characteristics (21.1 ± 1.1 vs.  

33.5 ± 3.0; p <0.00) 

Kang et al. 2021 

Rhode Island 

and 

Massachusetts, 

US 

118 FDC 

educators  

342 aged 2-5 years 

 

Triaxial GT3XTM 

ActiGraph 

accelerometers worn 

for 2 days 

5 sec epochs 

Freedson et al. cut-

points 

*naptime included in 

analysis 

 

Correlates were 

reported for the full 

dataset and the upper 

median-half of wear 

Survey assessed 

age, sex and 

ethnicity (Hispanic 

vs. non-Hispanic) 

% time sedentary positively associated with: 

Younger children aged 2-years compared to 4-5 

year olds (66.3% vs. 62.6%, p = 0.03) 

% time in moderate physical activity positively 

associated with: 

Older children- 2-year olds vs. 3-year olds vs. 4-

5yr olds (5.1% vs. 6.0% vs. 6.7%; p < 0.00) 

Males vs. females (6.3 ± 2.1 vs. 5.5 ± 2.0, p = 0.01) 

% time in MVPA positively associated with: 

Older children- 2-year olds vs. 2-year olds vs. 4-

5yr olds (7.4% vs. 9.1% vs. 10.6%, p < 0.00) 

Males vs. females (9.7 ± 3.4 vs. 8.1 ± 3.3, p = 

0.00) 

Intrapersonal  
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time data set however 

only significant 

findings from the full 

dataset are reported in 

this review 

% time in vigorous activity positively associated 

with: 

Older children 2-year olds vs. 3-year olds vs. 4-5yr 

olds (2.3% vs. 3.1% vs. 3.9%, p < 0.00) 

Males vs. females (3.4 ± 1.5 vs. 2.7 ± 1.4, p = 0.00) 

Rice et al. 2014 

Oregon, US  

47 FDC educators   

114 children aged 

2-5 years  

ActiGraph GT1M 

accelerometer worn 

for 2-5 days.  

Van Cauwnberghe et 

al. cut-points   

Gender, body mass 

index and age 

group (2-3 

year olds and 4-5 

year olds)  

Higher MVPA associated with: 

Gender - boys compared to girls 

Age- healthy weight 4-5 year olds compared to 

healthy weight 2-3 years old  

BMI- Healthy weight children aged 4-5 years 

compared to overweight and obese children aged 

4-5 year age category 

Higher total physical activity associated with: 

Gender- boys compared to girls 

Age- healthy weight 4-5 years old compared to 

healthy weight 2-3 years  

BMI- Healthy weight children aged 4-5 years 

compared to overweight and obese children aged 

4-5 year age category 

(exact values not reported) 

Intrapersonal  

 

 

 

Temple et al. 

2009  

British 

Columbia, 

Canada  

23 FDC educators  

65 children aged 3-

5 years   

  

  

Actical™ 

accelerometers worn 

for 1-4 days  

15 sec epochs   

Pfeiffer et al. cut-

points   

Gender  No gender-related differences were detected 

sedentary behavior and light, moderate-vigorous 

and vigorous physical activity  

Intrapersonal  

 

 

Delaney et al., 

2014 

Washington, US 

31 FDC educators  

144 children aged 

3-6 years 

Actigraph GT1M 

accelerometers worn 

over a 5-day period 

10 sec epochs 

Pfeiffer et al. cut-

points  

Wear-time ≥ 3hours  

NAP SACC Higher MVPA associated with: 

 >120 minutes per day of active play time 

compared to <45 minutes per day (7.9 ± 0.3 vs. 9.3 

± 2.5) 

TV used rarely or never compared to TV on 5 or 

more hours per week (8.7 ± 1.0 vs. 6.8 ± 1.7) 

Higher sedentary behavior associated with: 

Interpersonal  

Organizational  
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TV used rarely or never compared to TV on 5 or 

more hours per week (33.5 ± 1.3 vs. 36.1 ± 3.1) 

Significance levels not tested  

Gunter et al. 

2012   

Oregan, US  

45 FDC educators  

136 children aged 

2-5 years  

ActiGraph GT1M 

accelerometers worn 2 

or more days.   

Pate et al. cut-points.   

Epochs not reported  

 

 

NAP SACC  

  

Categories 

condensed to 

promoting physical 

activity or not 

promoting 

physical activity  

Higher total activity associated with FDC classified 

as promoting physical activity for the following 

categories compared to non-PPA:   

Daily outdoor active play (32.2 (1.0) vs. 28.6 (1.3) 

min/hr, p = 0.00) 

Variety of fixed play equipment (32.2 (1.0) vs. 

28.9 (1.3) 0.002, p = 0.00) 

Active play using portable play equipment 

provided daily (31.7 (1.0) vs. 29.3 (1.4), p = 0.04) 

Indoor play space is available and suitable for all 

activities (33.6 (1.4) vs. 31.0 (1.0), p = 0.03) 

Educator often or always plays with children 

during active (free) play time (32.1 (1.1) vs. 29.6 

(1.2), p = 0.01) 

Educator receives training or attends workshops on 

PA 1 or more times per year (33.1 (1.2) vs. 30.3 

(1.1), p = 0.01)  

Four or more significant PPA characteristics (32.3 

(1.1) vs. 28.8 (1.2), p = 0.00)  

Interpersonal  

Organizational  

  

 

 

Mazzucca, et al. 

2018  

North Carolina, 

US  

165 FDC 

educators  rs    

 495 children aged 

1.5–4.0 years   

ActiGraph GT3X+ 

accelerometers for 2 

non-consecutive 

days.   

15-second epoch.   

Pate et al. cut-points   

EPAO  No associations reached statistical significance  

 

 

Interpersonal  

Organizational  

 

 

  

Tucker et al. 

2015 

London, 

Ontario, Canada  

11 FDC educators   

20 children aged 

2.5–5 years    

Actical™ 

accelerometers worn 

for 3-5 days during 

childcare hours.  

15 sec epochs   

Pfeiffer et al. cut-

points   

EPAO - five 

sedentary   

behavior subscales 

examined 

during  1-day 

observation period 

 

Sedentary time positively associated with  

staff behavior scores* (β 1.45; 95% CI: -0.17, 2.91; 

p = 0.03) 

* Higher scores indicated more sedentary 

environments 

Interpersonal  

Organizational  
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Vanderloo et al. 

2015  

London, 

Ontario, Canada  

11 FDC educators   

20 children aged 

2.5–5 years  

Actical™ 

accelerometers worn 

for 3-5 days during 

childcare hours.  

15 sec epochs   

Pfeiffer et al. cut-

points  

EPAO - eight 

physical activity 

subscales examined 

during  1-day 

observation period 

No significant relationships were observed 

between the 8 EPAO subscales and children's 

physical activity  

Interpersonal  

Organizational  

 

 

 

  

Neshteruk al. 20

18,  

North Carolina, 

US  

166 FDC 

educators    

496 children aged 

1.5-4 years  

ActiGraph GT3X+ 

accelerometers for 2 

non-consecutive days  

15-second epoch  

Evenson et al. and Pate 

et al. cut-points  

EPAO 

Indoor 

environment, 

portable play 

equipment, and the 

outdoor 

environment   

Higher MVPA associated with indoor 

space available in the adjusted model (β = 0.33 

(SE=0.16); p = 0.03)  

Organizational 

 

 

 

Abbreviations: BMI- body mass index, DOCC- Diet Observation at Child Care, EPAO- Environment and Policy Assessment and Observation, FDC- family 

day care, HEI- healthy eating index, MVPA- moderate‐to‐vigorous physical activity, NAP SACC- Nutrition and Physical Activity Self- Assessment for Child 

Care, PPA- promoting physical activity 
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3.2. Summarizing the outcome findings related to children’s dietary intake 

3.2.1. Dietary intake 

All studies that measured children's dietary intake used the Diet Observation at Child Care 

methodology (Table 3.3). Two studies used baseline data from the Keys to Healthy 

Family Child Care Homes (Keys) intervention (Benjamin-Neelon et al., 2018; Tovar et 

al., 2018a), one study used follow-up data from the Keys intervention (Tovar et al., 

2018b) and three studies used baseline data from the Healthy Start/Comienzos Sanos 

(Healthy Start) intervention (Cuadrado-Soto et al., 2019; Ramirez et al., 2020; Tovar et 

al., 2020). Educators provided food for children in all the studies. Eleven correlates of 

children's dietary intake were identified (Table 3.4), one at an intrapersonal level, three at 

an interpersonal level and seven at an organisational level.  
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Table 3. 3 Summary of reported correlates – children’s dietary intake 

Correlate Significant 

association 

between sub-

groups 

Association (±) No association  

Intrapersonal    

Age 

 

 2-3 years 

compared to 4-5 

years 

(Cuadrado-Soto et 

al., 2019)a 

+ B12 

+ Potassium 

+ Zinc 

(Cuadrado-Soto et al., 

2019)a  No associations for 

11 vitamins or 8 minerals 

Interpersonal    

Educator ethnicity 

 

Latino compared 

to non-Latino 

(Ramirez et al., 

2020)a 

 

 

(Tovar et al., 

2020)a 

 

+ Legumes 

+ Oils 

+ Vegetable 

oils  

- Total grain 

serves 

+ Diet quality 

+ Total 

vegetables 

+ Greens/beans 

+ Total protein 

foods 

+ Seafood and 

plant proteins 

+ Lower 

refined grains  

(Ramirez et al., 2020)a  No 

associations with 50 food 

group and food item 

variables 

 

 

 

(Tovar et al., 2020)a 

 No associations with 8 HEI-

2015 component scores 

Educator income  

 

Lower income 

compared to 

higher income 

(Tovar et al., 

2020)a 

 

+ Greens/beans 

+ Total protein 

foods 

+ Seafood and 

plant proteins 

(Tovar et al., 2020)a 

No associations with 10 

HEI-2015 components and 

overall diet quality score 

Educator feeding 

practices 

 

Higher autonomy 

support scores 

(Tovar et al., 

2018b)b 

 

+ Diet quality 

 

(Benjamin-Neelon et al., 

2018)b  Feeding practices 

scores 

(Tovar et al., 2018b)b 

Coercive control/indulgent 

feeding practices and 

negative role modelling 

Organisational    

Overall nutrition 

environment  

 EPAO total 

nutrition score 

(Benjamin-Neelon 

et al., 2018)b 

+  Diet quality  

Nutritional quality 

of food provided 

 

Higher nutrition 

quality  

(Benjamin-Neelon 

et al., 2018; Tovar 

et al., 2018a)b,c 

+  Diet quality 
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EPAO- Environment and Policy Assessment and Observation; HEI-Healthy Eating Index 
aData from the Healthy Start/Comienzos Sanos intervention 

bData from the Keys to Healthy Family Child Care Homes intervention 
cFood provided were assessed using the EPAO (Benjamin-Neelon et al., 2018) and Diet 

Observation at Child Care (Tovar et al., 2018a)  
 

3.2.2. Intrapersonal variables 

Age was the only intrapersonal correlate assessed. Younger children consumed higher 

nutrient densities for three vitamins and minerals (vitamin B12, potassium, and zinc) out 

of 19 micronutrients assessed compared to older children (Cuadrado-Soto et al., 2019). 

3.2.3. Interpersonal variables 

Three interpersonal variables were assessed. Two studies assessed educator ethnicity 

(Ramirez et al., 2020; Tovar et al., 2020) and educators’ feeding practices (Benjamin-

Neelon et al., 2018; Tovar et al., 2018b) and one study assessed educators’ income (Tovar 

et al., 2020). Ethnicity was positively associated with several food groups and food items 

(Ramirez et al., 2020; Tovar et al., 2020) and overall diet quality (Tovar et al., 2020). One 

study found that lower-income educators were positively associated with children’s 

Nutrition education 

and professional 

development 

Higher nutrition  

educations scores 

(Benjamin-Neelon 

et al., 2018)b 

+  Diet quality   

Nutrition policy  Higher nutrition 

policy scores 

(Benjamin-Neelon 

et al., 2018)b 

+  Diet quality   

Beverages 

provided  

  (Benjamin-Neelon et al., 

2018)b  

No associations with 

beverage scores and overall 

diet quality score 

Feeding 

environment 

  (Benjamin-Neelon et al., 

2018)b  

No associations with feeding 

environment scores and 

overall diet quality score 

Menus and variety   (Benjamin-Neelon et al., 

2018)b  

No associations with menus 

and variety scores and 

overall diet quality score 
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intake of green beans, total protein foods and seafood/plant proteins (Tovar et al., 2020). 

However, there was no difference in overall diet quality between lower- and higher-

income educators after adjusting for educators’ participation in the Child and Adult Food 

Program (Tovar et al., 2020). Out of the two studies that assessed educators’ feeding 

practices, one study found that autonomy support practices (whereby educators 

encouraged children to eat according to their satiety) were positively associated with 

children's diet quality (Tovar et al., 2018b), and the other study found no association with 

educators’ feeding practice scores and children’s diets (Benjamin-Neelon et al., 2018).  

3.2.4. Organisational variables 

Seven organisational variables were assessed using baseline data from the Keys 

intervention (Benjamin-Neelon et al., 2018; Tovar et al., 2018b). Children's diet quality 

was positively associated with the FDC nutrition environment (Benjamin-Neelon et al., 

2018), foods provided (Benjamin-Neelon et al., 2018; Tovar et al., 2018a), nutrition 

education and professional development (Benjamin-Neelon et al., 2018) and FDC 

nutrition policy (Benjamin-Neelon et al., 2018) scores. Children's diet quality was not 

associated with beverages provided, feeding environment, menus or variety scores 

(Benjamin-Neelon et al., 2018).  

3.3. Summarising the outcome findings related to children’s physical activity and 

sedentary behaviour  

3.3.1. Physical activity and sedentary behaviour 

All studies that measured children's physical activity or sedentary behaviour used 

accelerometers; six used ActiGraphs, and three used Acticals. The number of days that 

children wore an accelerometer ranged from one to five days. The epochs and cut-points 

used to analyse the accelerometry data varied (Table 3.3). Thirty-seven correlates for 
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children's physical activity were identified (Table 3.5), four at an intrapersonal level and 

33 at an organisational level. Twenty-nine correlates for children's sedentary behaviour 

were identified (Table 3.6), three at an intrapersonal level and 26 at an organisational 

level. Two tools assessed the organisational environment: a self-assessment survey, the 

Nutrition and Physical Activity Self-Assessment for Child Care instrument (NAP SACC) 

(Chai et al., 2020; Delaney et al., 2014; Gunter et al., 2012) and a direct observation tool, 

the Environment and Policy Assessment and Observation (EPAO) (Mazzucca et al., 2018; 

Neshteruk et al., 2018; Tucker et al., 2015; Vanderloo et al., 2015).  
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Table 3. 4 Summary of reported correlates – children’s physical activity 
Correlate Found 

association  

with children’s 

physical 

activity in FDC 

service 

(reference) 

Associatio

n (±) 

Found no 

association with 

children’s 

physical 

activity in 

ECEC service 

(reference) 

Summar

y coding 

for row 

(n/N for 

row; %) 

Summary 

code for 

associatio

n (–/+/0/?) 

Intrapersonal     

Age Older children 

compared to 

younger children 

(Kang et al., 

2021)a 

(Rice and Trost, 

2014)a,c 

(Rice and Trost, 

2014)c  

+ 

 

 

 

 

(Kang et al., 

2021)b   

(Rice and Trost, 

2014)a,d 

(Rice and Trost, 

2014)d 

 

  

 

3/6  

 

? 

Sex Boys compared 

to girls  

(Kang et al., 

2021)a 

(Rice and Trost, 

2014)a 

(Rice and Trost, 

2014)  

+ 

 

 

(Kang et al., 

2021)b   

(Temple et al., 

2009)b 

(Temple et al., 

2009)a  

 

3/6 50% ? 

BMI Healthy weight  

compared to 

overweight/obes

e children aged 

4-5 years 

(Rice and Trost, 

2014) 

(Rice and Trost, 

2014)a 

+ 

+  

Healthy weight  

compared to 

overweight/obes

e children aged 

2-3 year old 

(Rice and Trost, 

2014) 

(Rice and Trost, 

2014)a 

2/4 (50%) ? 

Ethnicity  

 

   Hispanic 

compared to 

non-Hispanic 

(Kang et al., 

2021)a 

(Kang et al., 

2021)b 

0/2 

 

0 

Interpersonal      

Educator’s 

physical 

activity 

practices/ 

behaviours 

  (Mazzucca et al., 

2018)a    

(Vanderloo et 

al., 2015)  

(Vanderloo et 

al., 2015)a   

0/2 (0%) 0 

Educator 

plays with 

children 

during active 

free play time 

(Gunter et al., 

2012)  

 

+  

 

(Delaney et al., 

2014)a 

1/2 (50%) ? 
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Educator 

never restricts 

active play 

time for 

children who 

misbehave  

  (Gunter et al., 

2012)   

 

0/1 (0%) 0 

Organisational     

Physical activity opportunities      

Time 

provided for 

physical 

activity 

(Delaney et al., 

2014) a 

 

+ (Mazzucca et al., 

2018)a   

(Vanderloo et 

al., 2015)  

(Vanderloo et 

al., 2015)a   

1/4 (25%) 0 

Structured 

physical 

activity 

provided 

daily 

  (Gunter et al., 

2012)  

 

0/1 (0%) 0 

Active (free) 

play time is 

provided for 

all children 

for 60 

min/day 

  (Gunter et al., 

2012)   

 

0/1 (0%) 0 

Outdoor play 

frequency 

  (Delaney et al., 

2014) a 

0 0 

Outdoor 

playtime 

(Gunter et al., 

2012) 

 

+  

 

(Mazzucca et al., 

2018)a    

 

1/2 (50%)  ? 

Active play 

using portable 

play 

equipment 

provided 

daily 

(Gunter et al., 

2012)   

+   1/1 

(100%) 

+ 

Physical activity environment     

Outdoor play 

environment 

  (Mazzucca et al., 

2018)a   

0/1 (0%) 0 

Outdoor 

space 

  (Neshteruk et 

al., 2018)a    

0/1 (0%) 0 

Landscape 

attractiveness 

  (Neshteruk et 

al., 2018)a    

0/1 (0%) 0 

Active 

landscape 

  (Neshteruk et 

al., 2018)a    

0/1 (0%) 0 

Indoor play 

space  

(Gunter et al., 

2012)  

(Neshteruk et 

al., 2018) a 

+  

 

+ 

 2/2 

(100%) 

+ 

Physical activity equipment     

Portable play 

equipment  

  (Vanderloo et 

al., 2015)  

0/6 (0%) 00 
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(Vanderloo et 

al., 2015)a   

(Gunter et al., 

2012)  

(Neshteruk et 

al., 2018)a,i    

(Neshteruk et 

al., 2018)a,j      

(Neshteruk et 

al., 2018)a,k    

Fixed play 

equipment 

available 

 

(Gunter et al., 

2012) 

+  (Mazzucca et al., 

2018)a   

(Neshteruk et 

al., 2018)a,g  

(Neshteruk et 

al., 2018)a,h  

(Vanderloo et 

al., 2015)  

(Vanderloo et 

al., 2015) a   

1/6 (17%) 0 

Indoor play 

equipment 

  (Mazzucca et al., 

2018)a    

 

0/1 (0%) 0 

Physical activity promotion and education    

Displays 

posters, 

pictures, or 

books about  

physical 

activity 

  (Gunter et al., 

2012)   

(Neshteruk et 

al., 2018)a 

0/2 (0%) 0 

Educator 

reads books 

or plays 

games about  

physical 

activity   

  (Gunter et al., 

2012)   

0/1 (0%) 0 

Education 

about  

physical 

activity is 

offered to 

parents 

through 

flyers, 

handouts, 

brochures, 

newsletters 

  (Gunter et al., 

2012)   

 

0/1 (0%) 0 

Sedentary and screen time practices    

Sedentary 

opportunities 

  (Vanderloo et 

al., 2015)  

(Vanderloo et 

al., 2015)  a 

0/1 (0%) 0 

Sedentary 

environment 

  (Vanderloo et 

al., 2015)  

0/1 (0%) 0 
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(Vanderloo et 

al., 2015)  a 

Children are 

seated 

(excluding 

nap time) 

more than 30 

min at a time 

once per 

week or less 

  (Gunter et al., 

2012)   

(Delaney et al., 

2014) 

0/2 (0%) 0 

Screen time   (Mazzucca et al., 

2018) a 

0/1 (0%) 0 

Screen time 

practices 

  (Mazzucca et al., 

2018) a 

0/1 (0%) 0 

Children are 

allowed to 

use a 

computer for 

educational 

purposes or 

games less 

than 4 times 

per week 

  (Gunter et al., 

2012)   

 

0/1 (0%) 0 

Children are 

allowed to 

watch TV, 

videos or play 

video games 

less than 4 

times per 

week 

  (Gunter et al., 

2012)   

 

0/1 (0%) 0 

Television on 

5 or more 

hours per 

week 

(Delaney et al., 

2014) 

 

-  1/1 

(100%) 

- 

Television 

used rarely 

and only 

viewing for 

educational 

programs 

  (Gunter et al., 

2012)   

 

0/1 (0%) 0 

Media   (Delaney et al., 

2014)a 

0/1 (0%) 0 

Professional 

development 

     

Physical 

activity 

education and 

professional 

development 

  (Mazzucca et al., 

2018) a 

(Vanderloo et 

al., 2015)  

(Vanderloo et 

al., 2015) a 

0/2 (0%) 0 

Physical 

activity 

professional 

(Gunter et al., 

2012) 

 

+  

 

(Delaney et al., 

2014) 

1/2 (50%) ? 
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a- MVPA, b- light physical activity, c- healthy weight categories, d- Overweight or obese 

categories, e- Healthy weight  compared to overweight/obese children aged 4-5 years, f - 

healthy weight  compared to overweight/obese children aged 2-3 year old, g- active fixed play 

equipment, h- creative fixed play equipment, i- availability, j- accessibility, k- variety 

Summary code: 0 no association, ? indeterminate association, + positive association, – negative 

association 

 

 

  

development 

1 or more 

times per year 

Policy      

Physical 

activity 

policy 

  (Gunter et al., 

2012)   

(Mazzucca et al., 

2018)a 

(Vanderloo et 

al., 2015)   

(Vanderloo et 

al., 2015)a 

0/1 (0%) 0 

Screen time 

policy 

  (Mazzucca et al., 

2018)a 

0/1 (0%) 0 

Overall physical activity environment    

4≥ significant  

promoting 

physical 

activity 

characteristics 

(Gunter et al., 

2012) 

+  

 

 1/1 

(100%) 

+ 
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Table 3. 5 Summary of reported correlates – children’s sedentary behaviour 

Correlate Found 

association  

with 

children’s 

sedentary 

behaviour in 

FDC service 

(reference) 

Association 

(±) 

Found no 

association 

with 

children’s  

sedentary 

behaviour in 

ECEC 

service 

(reference) 

Summary 

coding for 

row (n/N 

for row; 

%) 

Summary 

code for 

association 

(–/+) 

Intrapersonal      

Age   (Kang et al., 

2021)  

0/1 (0%) 0 

Sex Boys 

compared to 

girls  

(Chai et al., 

2020)a 

(Chai et al., 

2020)b 

(Chai et al., 

2020)f 

 

 

- 

 

 

(Temple et 

al., 2009) 

(Kang et al., 

2021) 

(Chai et al., 

2020)c  

(Chai et al., 

2020)d  

(Chai et al., 

2020)e 

(Chai et al., 

2020)g 

(Chai et al., 

2020)h 

(Chai et al., 

2020)i 

3/11 (27%) 00 

 Ethnicity   Hispanic 

compared to 

non-Hispanic 

(Kang et al., 

2021)   

0/1 (0%) ? 

Interpersonal       

Educator’s 

physical activity 

practices/ 

behaviours  

(Tucker et 

al., 2015)j 

- (Mazzucca et 

al., 2018) 

 

1/2 (50%) ? 

Educator 

routinely played 

with children 

during active free 

play time 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

-  

 

 

(Delaney et 

al., 2014) 

3/4 (75%) - 

Organisational      

Physical activity opportunities      

Time provided 

for physical 

activity 

  (Mazzucca et 

al., 2018) 

(Delaney et 

al., 2014) 

0/2 (0%) 0 

Structured 

physical activity 

provided daily  

  (Chai et al., 

2020)a  

0/3 (0%) 0 
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(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

Daily outdoor 

active play 

 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

 

-  

 

 

(Chai et al., 

2020)g 

2/3 (67%) - 

Outdoor play 

frequency 

  (Delaney et 

al., 2014) 

0/1 (0%) 0 

Outdoor playtime   (Mazzucca et 

al., 2018) 

 0 

Active play using 

portable play 

equipment 

provided daily 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

-  

 

 3/3 (100%)  - 

 Physical activity environment    

Outdoor play 

environment 

  (Mazzucca et 

al., 2018) 

0/1 (0%) 0 

Indoor play space 

available for all 

activities 

(Chai et al., 

2020)g 

 

-  (Chai et al., 

2020)a  

(Chai et al., 

2020)f 

1/3 (33%) 0 

Physical activity equipment     

Portable play 

environment 

  (Tucker et 

al., 2015) 

0/1 (0%)  0 

Fixed play 

equipment  

 

(Chai et al., 

2020)a  

 

 

-  

 

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

(Tucker et 

al., 2015)  

1/4 (25%) 0 

Indoor play 

equipment 

  (Mazzucca et 

al., 2018) 

0/1 (0%) 0 

Physical activity professional development    

Physical activity 

education and 

professional 

development 

  (Mazzucca et 

al., 2018) 

  

0/1 (0%) 0 

Educator receives 

training or attend 

workshops on 

physical activity 

at least once a 

year 

  (Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

(Delaney et 

al., 2014) 

0/4 (0%) 0 

 Physical activity promotion and education   

Educator read 

books or plays 

(Chai et al., 

2020)a  

-  (Chai et al., 

2020)g  

2/3 (67%) - 
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games about 

physical activity 

(Chai et al., 

2020)f 

 

Education about  

physical activity 

was offered to 

parents 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

-  

 

 3/3 (100%)  - 

 Sedentary and screen time practices   

Sedentary 

Opportunities 

  (Tucker et 

al., 2015) 

0/1 (0%) 0 

Sedentary 

Environment 

  (Tucker et 

al., 2015) 

0/1 (0%) 0 

Children are 

seated (excluding 

nap time) for 

more than 30 min 

at a time once per 

week or less 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

+  (Delaney et 

al., 2014) 

3/4 (75%) + 

Screen time 

 

  (Mazzucca et 

al., 2018) 

 

0/0 (0%) 0 

Screen time 

practices 

  (Mazzucca et 

al., 2018) 

 

0/1 (0%) 0 

Children are 

allowed to use a 

computer for 

educational 

purposes or 

games less than 4 

times per week 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

 

-  (Chai et al., 

2020)g  

2/3 (67%) - 

Children are 

allowed to watch 

TV, videos or 

play video games 

less than 4 times 

per week 

  (Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

 

0/3 (0%) 0 

Television on 5 

or more hours per 

week 

(Delaney et 

al., 2014) 

 

+  1/1 + 

 Policy      

Physical activity 

policy 

  (Mazzucca et 

al., 2018) 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

0/4 (0%) 0 

Screen time 

policy 

  (Mazzucca et 

al., 2018) 

0/1 (0%) 0 
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a- Number of total sedentary bouts, b-number of short sedentary bouts, c- number of medium 

sedentary bouts, d- number of long sedentary bouts, e- number of extended sedentary bouts, f – 

time spend in short sedentary bouts, g- time spend in medium sedentary bouts, h- time spend in 

long sedentary bouts, i- time spend in extended sedentary bouts, j- Study reported a positive 

association; however, higher educators behaviour scores indicated a more sedentary 

environment so the association was revered in the table   

Summary code: 0 no association, ? indeterminate association, + positive association, – negative 

association 

 

3.3.2. Intrapersonal variables 

Four intrapersonal variables were assessed; three correlates were identified for physical 

activity, and one correlate was identified for sedentary behaviour. Two studies found 

children's age, sex, and body mass index (BMI) were associated with physical activity; 

however, the strength of associations was inconclusive. One study reported that girls had 

more short sedentary bouts and total sedentary bouts than boys (Chai et al., 2020) however 

these findings were not supported in other studies (Chai et al., 2020; Kang et al., 2021; 

Temple et al., 2009). Children's age and ethnicity were not associated with sedentary 

behaviour (Kang et al., 2021).  

3.3.3. Interpersonal variables 

Three interpersonal variables were assessed; one correlate was identified for physical 

activity, and two correlates were identified for sedentary behaviour. The two studies that 

assessed educators’ physical activity practices reported no association with physical 

activity (Mazzucca et al., 2018; Vanderloo et al., 2015) and were negatively associated 

with sedentary behaviour in one (Tucker et al., 2015) out of two studies (Mazzucca et al., 

2018). Educators’ regular participation in active play was positively associated with 

children's physical activity levels in one (Gunter et al., 2012) out of two studies (Delaney 

 Overall physical activity environment    

4≥ significant  

promoting 

physical activity 

characteristics 

(Chai et al., 

2020)a  

(Chai et al., 

2020)f 

(Chai et al., 

2020)g 

-  

 

 3/3 (100%) - 
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et al., 2014) and negatively associated with the number of sedentary bouts and sedentary 

time in short and medium bouts (Chai et al., 2020). 

3.3.4. Organisational variables 

Thirty-three correlates were assessed at the organisational level. The correlates were 

grouped into the following categories: physical activity opportunities, physical activity 

environment, physical activity equipment, physical activity promotion and education, 

sedentary and screen time practices, professional development, policy and overall 

physical activity environment. 

Seven variables relating to physical activity opportunity were assessed, three associations 

were identified for physical activity, and one association was identified for sedentary 

behaviour. Time provided for physical activity was associated with physical activity in 

one (Delaney et al., 2014) of three studies (Mazzucca et al., 2018; Vanderloo et al., 2015). 

Outdoor play was associated with total physical activity in one (Gunter et al., 2012) out 

of two studies (Mazzucca et al., 2018). Providing daily active play using portable play 

equipment was associated with physical activity in the one study that it was assessed 

(Gunter et al., 2012). Daily outdoor activity play was associated with fewer sedentary 

bouts and less sedentary time in shorter bouts (Chai et al., 2020).  

Five variables relating to the physical activity environment were assessed. Indoor play 

space was positively associated with physical activity in the only two studies that it was 

assessed (Gunter et al., 2012; Neshteruk et al., 2018) and negatively associated with 

sedentary time spent in medium bouts (Chai et al., 2020). No other aspects of the physical 

activity environment, such as outdoor space, were associated with physical activity. Three 

variables assessed physical activity equipment. The availability of fixed play equipment 

was positively associated with physical activity in one (Gunter et al., 2012) out of four 
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studies, and negatively associated with sedentary behaviour in one (Chai et al., 2020) out 

of two studies (Tucker et al., 2015). 

Three variables relating to physical activity promotion and education were assessed; two 

associations were identified for sedentary behaviour. One study assessed reading books 

and playing games about physical activity and offering parents education about physical 

activity. This study reported negative associations with sedentary behaviour (Chai et al., 

2020). Ten variables assessed sedentary and screen time practices; one association was 

identified for physical activity, and three associations were identified for sedentary 

behaviour. Watching television for five or more hours per week was negatively associated 

with physical activity and positively associated with sedentary behaviour (Delaney et al., 

2014). Limiting computer use was negatively associated with sedentary behaviour (Chai 

et al., 2020), and seated time was positively associated with sedentary behaviour in one 

(Chai et al., 2020) out of two studies (Delaney et al., 2014).  

Two variables relating to physical activity professional development were assessed. One 

out of two studies found that physical activity professional development was associated 

with physical activity (Gunter et al., 2012). Physical activity or screen time policies were 

not associated with children's physical activity or sedentary behaviour (Chai et al., 2020; 

Gunter et al., 2012; Mazzucca et al., 2018; Vanderloo et al., 2015). The two studies that 

assessed FDC services’ physical activity practices using the NAP SACC survey created 

a new category to include FDC with four or more significant promoting physical activity 

characteristics. Both studies found a positive association with physical activity (Gunter et 

al., 2012) and a negative association with sedentary behaviour (Chai et al., 2020). 
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3.4. Risk of bias 

The risk of bias results are summarised in Table 3.7 and supplementary file 3. 2 provides 

additional details for each rating (Appendix K). For the nutrition studies, all studies were 

rated ‘probably low risk’ or ‘definitely low risk’. The Diet Observation at Child Care 

methodology was rated probably low risk for the outcome detection bias due to the 

subjectivity of estimating foods and beverages, which is not as accurate as weighing foods 

(Sambell et al., 2019). All physical activity and sedentary behaviour studies were rated 

low risk of detection bias for the outcome variable because they used accelerometers. The 

studies that used the NAP SACC survey scored probably high risk of bias because of self-

report and being subject to self-reporting bias (Chai et al., 2020; Delaney et al., 2014; 

Gunter et al., 2012). The two studies that had the overall lowest risk of bias used the 

baseline data from the Keys intervention (Mazzucca et al., 2018; Neshteruk et al., 2018).  
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Table 3. 6 Risk of bias 
Nutrition – 

Diet intake 

Selectio

n bias 

Confou

nding 

bias 

Attriti

on/ 

exclusi

on 

bias 

Detecti

on bias 

(expos

ure) 

Detecti

on bias 

(outco

me) 

Selecti

ve 

reporti

ng bias 

Conflic

t of 

Interes

t 

Other 

bias 

Benjamin-

Neelon et 

al. 2018         
X* 

Cuadrado-

Soto et al. 

2019        
X* 

Ramirez et 

al 2020          
X* 

Tovar et al., 

2018a         
X* 

Tovar et al., 

2018b         
X* 

Tovar et al. 

2020        
X* 

Physical activity and sedentary behaviours 

Chai et al., 

2020         
Delaney et 

al., 2014         
Gunter et 

al., 2012   

         

Kang et a. 

2021 

         

Mazzucca, 

et al. 2018  

 
       

X* 

Neshteruk 

et al.  2018        
X* 

Rice et al. 

2014          
Temple et 

al. 2009          
Tucker et 

al. 2015         
Vanderloo e

t al. 2015          

Definitely low 

risk 

 Probably low 

risk 
 Probably high risk 

 Not reported 

Definitely high 

risk 

* No other bias identified 
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3.2.4 Discussion 

This systematic review examined the correlates of children's dietary intake, physical 

activity and sedentary behaviour in FDC. The findings suggest that FDC services are 

associated with children's health-related behaviours. However, no strong associations for 

children's dietary intake, physical activity, or sedentary behaviour in FDC were found due 

to the heterogeneity of the correlations and outcome variables assessed.   

All the studies that assessed children's dietary intake were conducted in the USA as part 

of the Keys and Healthy Start interventions (Benjamin-Neelon et al., 2018; Cuadrado-

Soto et al., 2019; Ramirez et al., 2020; Tovar et al., 2020, 2018a, 2018b). At the 

intrapersonal level, younger children had higher nutrient densities than older children for 

three out of the 22 micronutrients assessed. Consistent with these findings, a study 

assessing the food provided to children in Australian FDC services found that younger 

children (aged 11-23 months compared to those aged 2-5 years) were more likely to be 

provided with food that met the dietary requirements for their age group (Kerr et al., 

2020). This Australian study was excluded from the current review as it assessed food 

provision rather than consumption. Further, national dietary surveillance studies from the 

USA and Australia have found that children aged 2-3 years are more likely to meet dietary 

guidelines compared to children aged 4-8 years (Australian Institute of Health and 

Welfare., 2018; Martin et al., 2021).  

At the interpersonal level, educators' ethnicity, income and feeding practices were 

associated with dietary intake. Two studies from the Healthy Start intervention reported 

positive associations between educator's ethnicity and children's diet quality (Tovar et al., 

2020), and food group components (Ramirez et al., 2020; Tovar et al., 2020). Legumes 

predominantly contributed to increased diet quality, which is unsurprising because 
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legumes are an integral food component in the traditional Latino diet (Cuy Castellanos, 

2015). Latino FDC educators have reported stronger values and motivation to provide 

children with healthy foods compared with non-Latino educators (Lindsay et al., 2017; 

Tovar et al., 2015). However, it is important to note that the average serve of legumes 

consumed by children from Latino educators’ homes was small and any difference may 

not be meaningful (Ramirez et al., 2020). Future studies should explore the influence of 

different ethnic backgrounds because other studies have found that ethnicity is associated 

with better diet quality (van der Velde et al., 2019) and higher levels of childhood obesity 

(Hardy et al., 2019; Ogden et al., 2014).  

Educators with lower incomes provided children with more green beans, total protein 

foods and seafood and plant proteins; however, there was no association with overall diet 

quality when adjusted for Child and Adult Care Food Program participation and ethnicity. 

Other FDC studies have also found that FDC educators who were Child and Adult Care 

Food Program participants (Erinosho et al., 2018; Lazarus et al., 2018; Monsivais et al., 

2011; Williams et al., 2021) or from areas of low socio-economic status (SES) (Kerr et 

al., 2020) were more likely to provide healthy food. Nevertheless, social deprivation has 

been associated with poorer dietary behaviours (Mahmood et al., 2021; Spence et al., 

2018) and higher levels of obesity in children (Woo Baidal et al., 2016), and interventions 

should prioritise reaching children from low SES backgrounds.  

Two studies from the Keys intervention assessed the influence of educators’ feeding 

practices on children’s dietary intake. Autonomy support practices were associated with 

increased diet quality (Tovar et al., 2018b) but not overall feeding practice scores 

(Benjamin-Neelon et al., 2018), coercive feeding practices or role modelling (Tovar et 

al., 2018b). Other systematic reviews have reported that centre-based ECEC educators’ 
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practices (Ward et al., 2015) and parental feeding practices (Mahmood et al., 2021; 

Shloim et al., 2015) influence children's eating behaviours. Therefore, promoting positive 

feeding practices should be an integral component of nutrition interventions for FDC 

services. 

The overall nutrition environment, nutrition education and professional development, and 

nutrition policies of FDCs were all associated with diet quality. However, the two studies 

that assessed these organisational correlates used baseline data from the Keys intervention 

(Benjamin-Neelon et al., 2018; Tovar et al., 2018a). Therefore, it is important that future 

research is conducted to determine if these findings are replicated in different population 

groups. Research in centre-based ECEC services has also found that children's diet intake 

is positively associated with the foods provided (Barnes et al., 2021; Nicklas et al., 2013). 

Nutrition policies have also been positively associated with the food provided in centre-

based studies (Bussell et al., 2018). FDC interventions that include nutrition professional 

development for educators have found significant improvements in nutrition-related 

practices (Bravo et al., 2008; De Silva-Sanigorski et al., 2011; Dev et al., 2018; Trost et 

al., 2011; Woodward-Lopez et al., 2018) and children's overall diet quality (Ward et al., 

2020). However, Ward et al., (2020) also found that the Keys intervention resulted in a 

reduction of children's vegetable intake. Likewise, mixed results have been reported in 

centre-based ECEC services, with some nutrition interventions reporting a positive 

impact on children's diet quality (Bell et al., 2015; Seward et al., 2018), while others 

reported no impact (Jones et al., 2015; Sharma et al., 2019).  

Consistent with other reviews in centre-based ECEC services, this review identified 

multiple correlates of children's physical activity and sedentary behaviour, particularly at 

the organisational level of the social-ecological model (Terrón-Pérez et al., 2021; Tonge 
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et al., 2016). While this review found inconclusive results related to age, sex and BMI, a 

review conducted in centre-based services found a strong association between physical 

activity and children's age and sex, but inconclusive findings related to BMI and ethnicity 

(Tonge et al., 2016). Similar to this review, the influence of educators’ behaviours on 

children's physical activity was mixed in centre-based studies (Tonge, 2019). However, 

none of the included studies assessed the quality of educator-to-child interactions in FDC 

services, which has been associated with children's physical activity in centre-based 

ECEC services (Tonge et al., 2019; Zhang et al., 2019).  

At the organisational level, indoor play space was the only correlate that was positively 

associated with physical activity in more than one study (Gunter et al., 2012; Neshteruk 

et al., 2018) and was negatively associated with medium bouts of sedentary activity (Chai 

et al., 2020). Similarly, children's physical activity has been associated with indoor space 

(Terrón-Pérez et al., 2021; Tonge et al., 2016; Zhang et al., 2021) but not indoor play 

equipment (Zhang et al., 2021) or indoor play environment in centre-based services. 

Although many FDC educators may not be able to change their indoor space, educators 

can use strategies to promote movement and activity in small indoor spaces. This review 

identified no strong associations for physical activity or sedentary behaviour; however, 

four studies identified associations for outdoor playtime, active play using portable play 

equipment, fixed play equipment, television time and more than four significant 

promoting physical activity characteristics (Chai et al., 2020; Delaney et al., 2014; Gunter 

et al., 2012; Neshteruk et al., 2018). Increased sedentary behaviour was also negatively 

associated with physical activity promotion and education and positively associated with 

extended sitting time and computer use (Chai et al., 2020). Reviews in centre-based 

services have identified that physical activity was strongly associated with the outdoor 

environment (Terrón-Pérez et al., 2021; Tonge et al., 2016), large play spaces (Terrón-
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Pérez et al., 2021; Tonge et al., 2016) and active opportunities (Tonge et al., 2016). In 

contrast, mixed findings have been identified for portable and fixed play equipment 

(Terrón-Pérez et al., 2021; Tonge et al., 2016). Similar to our study, policies were not 

associated with any changes in children's physical activity or sedentary behaviour and 

mixed findings were found for professional development in centre-based studies (Tonge 

et al., 2016). The current review found that professional development was only associated 

with physical activity in one study and not associated with reduced sedentary behaviour. 

Similarly, the Keys professional development intervention did not increase children's 

physical activity or reduce sedentary behaviour (Ward et al., 2020). These findings 

support the need for further exploration into the FDC environment.  

Overall, the nutrition studies had a lower risk of bias compared to the studies assessing 

physical activity or sedentary behaviour. However, the six nutrition articles were from 

two main studies. For the physical activity and sedentary behaviour studies, most of the 

significant correlates identified were assessed from the NAP SACC survey. Only two 

significant associations were identified for children’s physical activity and sedentary 

behaviour out of the four studies that used direct observation methods. One study found 

that indoor space was positively associated with MVPA (Neshteruk et al., 2018), and one 

study found that educators’ behaviours was negatively associated with sedentary time 

(Tucker et al., 2015). 

This systematic review has some limitations. First, we found few studies that assessed the 

same correlates, thereby limiting the potential for pooling the data in meta-analyses. 

Secondly, most of the studies were conducted in the USA and from the same population, 

limiting the generalisability of the findings.Further, no studies assessed children younger 
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than 1.5 years old. Another limitation is the exclusion of studies not written in English. It 

should also be noted that cross-sectional studies cannot determine causal relationships.  

3.2.5 Conclusion 

This systematic review summarises the evidence on the multiple influences of children’s 

dietary intake, physical activity and sedentary behaviour in the FDC setting, particularly 

at an organisational level. The findings highlight the need for high-quality studies 

conducted in different countries that assess the nutrition and physical activity 

environments in FDC using reliable and consistent methods of assessment to enable direct 

comparison of results. The FDC setting provides an ideal environment for educators to 

facilitate improvements to the nutrition and physical activity behaviours of young 

children. Health-related professional development and interventions should target the 

multiple layers of the socio-ecological model. In particular, interventions should include 

an array of strategies to enhance educators’ practices and their environment to support 

healthy eating and physical activity. Further, strategies should also address the challenges 

and structural barriers experienced by educators. Despite the finding that children’s 

consumption of nutritious foods were associated with low income and Latino educators, 

interventions should still be appropriate for low socio-economic and culturally diverse 

groups. 

 

 

3.3 Correlates of FDC educators’ nutrition, physical activity and sedentary 

behaviour practices and environments 

The below section comprises evidence on the correlates of educators’ nutrition and 

physical activity practices and environment, which was not included in the published 

literature review presented in this Chapter. 
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3.3.1 Correlates of food provision and feeding practices in FDC 

Eleven studies conducted in the USA assessed the factors associated with the food 

provided to children or educator’s feeding practices in FDC at the interpersonal, 

organisational, community and policy levels of the socio-ecological model (Brann, 2010; 

Erinosho et al., 2019, 2018; Fortin-Miller et al., 2021; Gans et al., 2019; Lazarus et al., 

2018; Loth et al., 2019; Monsivais et al., 2011; Monsivais and Johnson, 2012; Tovar et 

al., 2015; Williams et al., 2021).  

Interpersonal correlates  

One study assessed differences in food provision between Hispanic and non-Hispanic 

FDC educators using the EPAO (Gans et al., 2019). Non-Hispanic educators were more 

likely to provide children over two years with reduced-fat milk, offer fruit at least two 

times per day and never serve flavoured milk or sugary drinks (Gans et al., 2019). 

However, non-Hispanic providers were also more likely to prepare vegetables with fat 

and add syrup or sugar to fruit (Gans et al., 2019).  

Two studies reported significant differences in positive feeding practices between 

Hispanic and non-Hispanic educators (Gans et al., 2019; Tovar et al., 2015). For example, 

Hispanic educators were more likely to report sitting with children during mealtimes 

(Tovar et al., 2015), being highly motivated to serve children healthy foods (Tovar et al., 

2015) and waiting until children finished their meal before giving them more food (Gans 

et al., 2019). Conversely, non-Hispanic educators were significantly more likely to report 

asking children if they were hungry before serving more food, encouraging them to wait 

a few minutes before serving more food, letting children decide how much food they want 

to eat, and talking to about healthy eating (Gans et al., 2019). Negative feeding practices 

also differed significantly between Hispanic and non-Hispanic educators. Hispanic 
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educators were more likely to report encouraging children to finish all the food on their 

plate (Gans et al., 2019; Tovar et al., 2015) and rewarding children for eating (Gans et al., 

2019). On the other hand, non-Hispanic educators were more likely to report calming 

children with food when they were upset, eating and drinking unhealthy foods in front of 

children, playing the TV or videos during meals (Gans et al., 2019). Out of the nine 

feeding practices observed via the EPAO, the only practice that significantly differed by 

ethnicity was that Hispanic educators were more likely to pressure children to eat more 

food than desired (Gans et al., 2019).   

Another study looked at the influence of educators’ characteristics and perceptions on 

their feeding practices (Brann, 2010). FDC educators who reported pressuring a child to 

eat were more likely to have lower education levels and to be concerned about children’s 

weight (Brann, 2010). FDC educators that reported restricting particular foods were more 

likely to be concerned about children’s weight and have high levels of responsibility in 

feeding children (Brann, 2010). Monitoring food intake was associated with 

responsibility in feeding and restricting particular foods (Brann, 2010). 

Organisational correlates  

Two studies assessed the impact of organisational correlates (food expenditure and 

nutrition training) on FDC educators’ food provision and feeding practices. One study 

found that higher food expenditure positively influenced the nutritional quality of food 

provided, assessed by analysing menus and food shopping receipts (Monsivais and 

Johnson, 2012). Higher food expenditures were associated with more protein, 

wholegrains, fresh fruit and vegetables, overall menu adequacy ratio and lower energy 

density (Monsivais and Johnson, 2012). Loth et al., (2019) examined the effect of three 

different training programs on FDC educators’ nutrition practices. Participation in the 
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parent AWARE program and other nutrition training opportunities were positively 

associated with overall nutrition best practice scores (Loth et al., 2019). However, this 

was not significant when adjusting for the impact of participation in multiple nutrition 

support programs (Loth et al., 2019). Another study found that FDC services in Minnesota 

that participated in a Statewide Health Improvement Partnership (SHIP) program 

implemented more infant feeding best practices and breastfeeding policies (Pelletier et 

al., 2019). However, participation in the program did not influence FDC educators’ 

implementation of nutrition best practices and policies (Pelletier et al., 2019).  

Community correlates 

One study compared the food provided to children and educators’ feeding practices in 

rural and urban FDC services; however, no significant differences were identified 

(Erinosho et al., 2019). Another study found that FDC services in “food desert” areas 

were less likely to serve children fresh produce (Fortin-Miller et al., 2021).  

Policy correlates 

Six cross-sectional studies assessed the impact of the Child and Adult Care Food Program 

(CACFP) on the food provided to children and on educators’ nutrition practices (Erinosho 

et al., 2018; Lazarus et al., 2018; Loth et al., 2019; Monsivais et al., 2011; Tovar et al., 

2015; Williams et al., 2021). CACFP is a federal US program that reimburses ECEC 

services for providing nutritious foods to children from low-income families (Liu et al., 

2016). One study found that the nutritional quality of menus was greater with higher-

reimbursement CACFP educators compared to lower-reimbursement CACFP educators 

(Monsivais et al., 2011). 

Three studies found that CACFP FDC educators were more likely to have positive feeding 

and mealtime practices than non-CACFP educators (Erinosho et al., 2018; Lazarus et al., 
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2018; Williams et al., 2021). In the first study, CACFP FDC educators were more likely 

to report sitting with children during mealtimes and promoting healthy eating by teaching 

children about foods they were eating, talking about the importance of healthy eating, the 

food children were eating, and the taste of fruits or vegetables (Erinosho et al., 2018). In 

the second study, CACFP FDC educators had higher supportive eating environment 

scores (which included food service style, allowing children to decide when to eat, not 

using food as a reward, social meals and not consuming sweet food in front of children) 

(Lazarus et al., 2018). In the third study, CACFP FDC educators were more likely to role 

model healthy eating and serve family-style meals (Williams et al., 2021). Other studies 

involving ECEC center-based services and FDC services have found that CACFP services 

were significantly more likely to meet nutrition standards for food provision than non-

CACFP services (Gurzo et al., 2020; Lee et al., 2018; Liu et al., 2016). However, the 

results were not reported separately for FDC services. Conversely, two studies reported 

no associations in nutrition best practice between CACFP and non-CACFP FDC services 

(Loth et al., 2019; Tovar et al., 2015).   

 

3.3.2 Correlates of physical activity and sedentary practices and environments in 

FDC  

Several studies in the US have assessed the factors associated with educators’ physical 

activity practices and environment in FDC using surveys (Dinkel et al., 2020; Figueroa 

and Wiley, 2016; Liu et al., 2016; Loth et al., 2019; Pelletier et al., 2019).  

Interpersonal correlates  

One study found that the educators’ self-efficacy to be physically active was positively 

associated with the time provided for children’s physical activity (Figueroa and Wiley, 

2016). 
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Organisational correlates  

One study reported that the time provided to children for physical activity in FDC was 

positively associated with the amount of space available for physical activity but 

negatively associated with general health training (Figueroa and Wiley, 2016). This 

negative association was likely because the training was not specifically related to 

physical activity. In contrast, two other studies have reported significant associations 

between physical activity training and educators’ reported physical activity practices 

(Loth et al., 2019; Pelletier et al., 2019).  

Community correlates 

One study assessed the differences in physical activity practices between urban and rural 

FDC services using the NAP SAC survey (Dinkel et al., 2020). Urban FDC’s had 

significantly higher scores (indicating better physical activity practices) for daily 

educator-led physical activity, availability of indoor and outdoor portable play equipment, 

the quantity of outdoor portable play equipment, supervising, verbal encouragement and 

participation in children’s physical activity, using physical activity during daily routines, 

transitions, and planned activities, and offering families information on children’s 

physical activity (Dinkel et al., 2020). 

Policy correlates 

One study conducted in the USA state of Minnesota found that FDC educators’ 

participation in a state-wide Quality Rating and Improvement program, called Parent 

AWARE, was positively associated with improved physical activity practices (Loth et al., 

2019). The same study also found that participation in CACFP was not associated with 

FDC educators’ physical activity practices (Loth et al., 2019). Another study also found 

no associations with CACFP participation and educators’ physical activity practices in 
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ECEC services, including FDC (Liu et al., 2016). This could be because the CACFP 

program has a larger focus on nutrition and has no requirements for physical activity or 

screen time.  

 

3.4 Conclusion 

This chapter synthesised the current literature on children’s dietary intake, physical 

activity and sedentary behaviour and FDC educators’ nutrition and physical activity 

practices and environments according to the socio-ecological model. A variety of 

correlates were identified; however, the review identified the need for high-quality 

Australian studies to understand what factors influence educators’ practices and 

environments, and children's nutrition, physical activity and sedentary behaviours in 

Australian FDC services. 
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Chapter 4: Methods 
 
 

Chapter 2 reviewed the evidence on the prevalence of healthy eating, physical activity 

and sedentary behaviours in ECEC services. Chapter 3 used a socio-ecological model to 

examine the correlates of FDC children's nutrition, physical activity, and sedentary 

behaviours. Chapter 3 also examined factors associated with FDC educators' healthy 

eating, physical activity and sedentary behaviour practices and the environments within 

FDC. These chapters identified a gap in the literature on the associations between 

nutrition and physical activity practices in Australian FDC services and children's 

nutrition, physical activity and sedentary behaviours. This chapter describes how a 

socio-ecological model informed the study design and research methods used in this 

thesis. This chapter also provides a brief description and justification of the research 

design, methods and theoretical frameworks applied to answer the research questions 

outlined in Chapter 1. Chapters 4 to 7 provide additional information about the methods 

used in each individual study.  

4.1 Socio-ecological model 
 

A socio-ecological model guided the information collected in this thesis to explore the 

correlates of children's healthy eating, physical activity and sedentary behaviour. This 

thesis captured information across five levels of the socio-ecological model shown in 

Figure 4.1. The intrapersonal level included children's characteristics, such as age and 

gender (Mcleroy et al., 1988). The next level involved the interpersonal relationships 

children have with educators and their families. For example, educators' practices that 

influence children's behaviours, such as engaging or playing with children during 

physical activity and sitting and talking with children during mealtimes. Family 

characteristics, such as language spoken at home, also fit under this level.  
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Figure 4. 1 Potential influences of children's nutrition physical activity and 

sedentary behaviour in family day care categorised according to Mcleroy’s socio-

ecological model (Mcleroy et al., 1988) 

 

At the organisational level, information was captured at both the service provider level 

and the educator level of the FDC sector. Information collected at the service provider 

level included policies, professional development, and resources offered to educators 

and families. Information collected at the FDC educator level included the physical 

environment at FDC (such as outdoor space, equipment, and mealtime environment), 

program structure (such as time provided for physical activity), and education provided 

to children. It also included the types of food available during FDC attendance, supplied 

by either the educator or families.  Finally, this level also encompassed the educators' 

ECEC experience, qualifications, and participation in professional development. 
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Data collected at the community level included the educators’ and children's postcode of 

residence. Postcode was used to determine the educator’s and child's socio-economic 

status, based on their area of residence (Australian Bureau of Statistics, 2018).  

Finally, the policy level included the government regulations and policies at local, state, 

and national levels that influence the healthy eating and physical activity environments 

and practices in ECEC services. For example, the National Quality Framework, Get Up 

and Grow Guidelines, Australian Dietary Guidelines and Australian 24-hour Movement 

Guidelines.   

 

4.2 Research design 

A cross-sectional study design was used with data collected across two phases to: 1) 

capture information at the service provider level and; 2) capture information at the 

educator level in FDC services. Phase 1 examined the FDC service providers' practices 

and policies, which operate at the higher organisational level. Phase 1 also aimed to 

build a relationship with the service providers to aid the recruitment of educators, given 

individual educators' contact details are not publicly available. Phase two examined the 

practices and environments at the educator level.  

As part of the NSW Health Prevention Research Support Program funding, an expert 

advisory group was established to inform the research design and discuss and translate 

the research findings into policy and practice changes as the project evolved. The expert 

advisory group held monthly meetings involving 12 researchers and public health 

practitioners from the University of Wollongong, NSW Ministry of Health, Illawarra 

Shoalhaven Local Health District and South Western Sydney Local Health District. 

Collectively, the group had expertise in health promotion and nutrition and physical 
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activity in ECEC settings. Four members also had specific experience working on the 

Munch & Move program, including the state-wide Munch & Move program manager.  

4.3 Phase 1: service provider policies, resources and professional development  

The first phase of this research (Chapter 5) consisted of one study that explored 

Research Question 2. All FDC service providers in the South Western Sydney (n = 78) 

and the Illawarra Shoalhaven (n = 7) Local Health Districts were invited to participate 

in a telephone or face-to-face survey and policy review (from February to September 

2018). The development of the survey was guided by the validated Conceptual 

Framework for Organizational Readiness to Implement Nutrition and Physical Activity 

Programs in Early Childhood Education Settings (Figure 4.2) (Sharma et al., 2014).  

 

Figure 4. 2 Conceptual Framework for Organizational Readiness to Implement 

Nutrition and Physical Activity Programs in Early Childhood Education Settings  
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Ethics approval was obtained from the University of Wollongong Human Research 

Ethics Committee (HREC/17/WGONG/139) (Appendix L). Service providers 

completed a written consent before completing the survey (Appendix M). The survey 

captured the structural and external information at the organisational level of ECEC 

settings, including resources, policies, professional development, communication and 

parent engagement (Appendix N). The survey was reviewed by the FDC advisory group 

and assessed service providers' policies, resources provided to families and educators, 

and the type of professional development accessed by educators about infant feeding, 

nutrition, physical activity, and screen time for children aged 0-5 years. At the end of 

the survey, the interviewer provided information about the planned observation study. 

Before undertaking the policy review, a literature search was conducted to identify 

existing policy review tools. The literature review identified two validated ECEC 

nutrition and physical activity policy review tools from the USA: the Environment and 

Policy Assessment and Observation (Vaughn et al., 2017; Ward et al., 2008) and 

Wellness Child Care Assessment Tool (Falbe et al., 2011). The policy review tools 

contained detailed criteria on the quantities of food to provide children and specific 

physical activity recommendations. However, there are no national standards or 

guidelines in Australia specifying the quantities of food to provide children or how 

much time children should spend being physically active or outside while attending 

ECEC services. Therefore, as part of this research, policy review criteria were 

developed to assess the alignment of service providers’ policies to existing national 

guidelines and standards.  

Four separate policy review tools were developed to separately assess policies 

containing guidelines about nutrition, infant feeding and breastfeeding, physical 
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activity, and screen time. The policy review criteria were based on the National Quality 

Framework (Australian Children's Education and Care Quality Authority, 2018), Get 

Up & Grow Guidelines (Australian Government Department of Health and Ageing, 

2013), Australian Dietary Guidelines (National Health and Medical Research Council, 

2013), Australian Infant Feeding Guidelines (National Health and Medical Research 

Council, 2012), Australian 24-Hour Movement Guidelines for the Early Years 

(Australian Government: Department of Health, 2017), Early Childhood Australia 

Statement on young children and digital technologies (Early Childhood Australia, 2018) 

and the NSW Health Munch & Move program adoption indicators (NSW Ministry of 

Health, 2017). Supplementary tables 5.1-5.4 outline the criteria in each policy review 

tool and where each criterion was sourced (Appendices O-R). Each policy was 

independently reviewed by two researchers and each individual criterion was 

categorised as either ‘no information provided’; ‘topic is partially covered;’ or ‘topic is 

fully covered’; and given scores of zero, 0.5, or 1.0, respectively. Examples of policy 

statements classed as not covered, partially covered and fully covered are provided in 

Appendix S.  At the end of the study, all service providers were provided with a 

feedback and outcomes report (Appendix T). 

4.4 Phase 2: Influences of children's healthy eating and physical activity in FDC 
 

4.4.1 Study population, sampling and recruitment  
 

The second phase of this thesis (Chapters 6-8) contained three studies that explored 

Research Questions 3 to 5. Ultimately, this research aimed to explore the influences of 

children's healthy eating and physical activity in FDC. FDC service providers who 

participated in Phase 1 were invited to participate in an observational study exploring 

the FDC educators’ nutrition and physical activity practices and environments. 

Educators were eligible if their service provider was in the sampling areas, and they 
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cared for at least three children aged 0-5-years.  

A power calculation assessed that approximately 220 children would be required to 

estimate children's physical activity, based on the sample of 28 service providers from 

the first phase (with 700 eligible educators and approximately 2200 children). The 

target sample size was calculated using an intraclass correlation of 0.33 and a mean of 

8.1 (SD 3.1) minutes per hour in physical activity from baseline data of children’s 

physical activity levels in family child care homes (Mazzucca et al., 2018). The 

calculation used a design effect of 1.99 and a cluster size of three children per service.  

The research initially planned to select a random proportional sample of educators from 

each service provider. Participating service providers were asked to provide a list of all 

their eligible FDC educators' contact details to be invited to the study. However, most 

service providers did not want to provide the contact details of their educators. After 

discussion with the advisory group, it was decided to invite all eligible educators. If the 

service providers did not want to provide their educators' contact details, they were 

asked to email their educators an invitation to participate.  

Due to recruitment challenges, multiple strategies were used to recruit educators, 

including speaking to FDC educators at FDC organisation meetings, the development of 

a brief video to explain the study (Appendix U) and a $100 voucher provided to 

participating FDC educators. Educators were also offered feedback after the visit to 

support them in their quality improvement plan (Appendix V). Nine out of the 28 

service providers participated in the study. Of the remaining service providers, four 

service providers closed down, 12 declined, and three agreed to recruit educators, but no 

educators were willing to participate. Reasons for educators declining to participate 

were: not eligible (no children under five years), educators not comfortable with having 
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someone in their home, parents not comfortable, and unsettled babies in their care. 

Ethics approval was obtained  by the University of Wollongong Human Research Ethics 

Committee (2019/ETH10743) (Appendix W).  Educators and parents/caregivers 

provided informed consent via an online survey (Appendix X). 

 

4.4.2 Demographic characteristics  

A parent survey collected child level characteristics, including: sex and date of birth, 

postcode of residence and the main language spoken at home (Appendix Y). Educators 

also completed an online survey that included information on their postcode of 

residence, language spoken at home, ECEC experience (including FDC) and 

qualifications and nutrition-related professional development undertaken in the past 2 

years (Appendix Z). 

 

4.4.3 Dietary assessment  
 

A variety of methods have assessed the food provided to and consumed by children in 

ECEC services, including weighed food records (Barnes et al., 2021; Kelly et al., 2010; 

Pearson et al., 2020; Sambell et al., 2014), direct observation (Jones et al., 2017; 

Ramirez et al., 2020; Tovar et al., 2018), menu assessments (Monsivais and Johnson, 

2012; Yoong et al., 2014) and digital photography (Kenney et al., 2020). The Dietary 

Observation for Child Care protocol is a validated dietary observation method that has 

assessed the foods provided and consumed in FDC services (Tovar et al., 2018). 

However, weighing food is the gold standard and most precise dietary assessment 

method (Burrows et al., 2020; Sambell et al., 2019). After pilot testing the feasibility of 

using weighed food records in this study, it was determined that weighing food was 

feasible at the start of the day or before a meal but not after a meal. Further, between 
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two and five years of age children's daily food intake varies considerably, due to 

changes in appetite and growth, and may fluctuate from day-to-day (Leung et al., 2012). 

Therefore, the food consumed by children in one day at FDC may not be indicative of 

typical intake. 

  

4.4.4 Physical activity assessment  
 

Accelerometers provide a valid, reliable and feasible measure of children's physical 

activity (Cliff et al., 2009). ActiGraph accelerometers are light and unobtrusive devices 

(38 x 37 x 18mm, 27g) worn on a belt around the waist (Cliff et al., 2009). The 

Actigraph accelerometer has been validated and calibrated in toddlers and preschoolers 

(Janssen et al., 2013; Pate et al., 2006; Van Cauwenberghe et al., 2011). The Actigraph 

is also designed to validly measure the intermittent activity patterns of young children 

by capturing movement in shorter epochs, such as 15-seconds (Cliff et al., 2009). 

However, the Actigraph has limitations. As identified in Chapter 2, studies have used 

different cut-points and epochs that make study comparison challenging. Despite this 

limitation, accelerometers were used because they were: (1) considered the gold 

standard; and (2) were feasible, easy to administer, imposed a low burden, and allowed 

the researcher to spend time observing the environment and educators’ practices (Ward 

et al., 2013). The cut-points used in this study for children aged 1-5 years were ≤ 25 

counts/15 seconds for sedentary behaviour (Janssen et al., 2013) , ≥200 counts/15 

seconds for total physical activity (light-, moderate-, and vigorous-intensity physical 

activity) (Pate et al., 2015) and ≥420 counts/15 seconds for moderate- to vigorous-

intensity physical activity (MVPA) (Janssen et al., 2013). The Actigraph has only been 

validated for toddlers and preschoolers. Therefore, the GENEActiv was available to 

measure infant physical activity levels (Hewitt et al., 2021). However, only one infant 
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(11 months) participated in the study and the infant refused to wear the monitor.  

 

4.4.5 Environmental observation methods 
 

Chapter 2 identified several nutrition and physical activity assessment methods used to 

assess children's dietary intake and physical activity, and educators’ healthy eating and 

physical activity practices and environment. Methods involving direct observation using 

validated tools are more objective and have a lower risk of bias than surveys (Ward et 

al., 2013). Several observation instruments have been validated to assess the mealtime 

(Dev et al., 2020; Swindle et al., 2017) and physical activity environments (Kazmierska-

Kowalewska et al., 2021; Moore, 2007) in ECEC services. Mealtime observation tools 

include the Mealtime Observation in Childcare toolkit (Dev et al., 2020) and the Table 

Talk observation tool (Swindle et al., 2017). Observation tools that assess the physical 

activity environment include the Children’s Physical Environments Rating Scale 

(Moore, 2007) and the MOVERS Movement Environmental Rating Scale (Kazmierska-

Kowalewska et al., 2021). These tools have only been validated in ECEC centre-based 

services. The Family Child Care Environment Rating Scale is a quality assessment tool 

used to assess the overall quality of FDC services, such as interactions, activities and 

resources (Harms, Thelma; Cryer, Debby; Clifford, 2007). The tool assesses broad 

elements of the healthy eating and physical activity environment, such as meals and 

snacks, health practices, and active physical play (Harms, Thelma; Cryer, Debby; 

Clifford, 2007). However, the tool does not capture a comprehensive assessment of the 

healthy eating and physical activity environment. 

To our knowledge, the EPAO is the only validated nutrition and physical activity 

observation tool in FDC services (Vaughn et al., 2017). The EPAO tool is a valid and 

reliable instrument developed to assess the healthy eating and physical activity 
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environments in centre-based ECEC settings (Ward et al., 2008). The tool has been 

modified specifically for FDC environments (Vaughn et al., 2017). The observation tool 

collects information at the interpersonal (educator) and the organisational (educators 

and service provider) level of the socio-ecological model (Appendix AA). For example, 

educators’ feeding practices, the nutrition environment (for example, TV on during 

meals, how foods are served), active play opportunities, sedentary behaviour 

opportunities, educator-led nutrition and physical activities and the physical activity 

environment (for example, fixed and portable equipment and outdoor space) (Vaughn et 

al., 2017).  

In Phase 1, multiple service providers advised that educators would be less likely to 

participate in a two-day observation study. Therefore, to maximise the sample size, only 

one day of observation was planned instead of two days outlined in the protocol 

(Vaughn et al., 2017). Previous studies have also used the EPAO for one observation 

day (Martyniuk et al., 2015; Peden et al., 2017; Tucker et al., 2015; Vanderloo et al., 

2015, 2014; Zhang et al., 2021). Since the findings were based on a one-day 

observation, we did not report the data on nutrition education for children as intentional 

healthy eating experiences are unlikely to occur every day.  
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Chapter 5: Nutrition, physical activity and screen time 

policies and practices in family day care in NSW 
 
 

The previous chapter provided an overview of the methodological approach used in this 

thesis, including the theoretical framework, study design and methods to collect data at 

the FDC service provider level and educator level. In this chapter, the findings from 

Phase 1 of the research (service provider level) are presented. Chapters 2 and 3 

identified that there has been limited research conducted with family day care service 

providers. As discussed in Chapter 1, the Munch & Move program offers training to 

family day care service providers who are encouraged to provide training to the 

educators in their service.  

 

This chapter addresses Research Question 2: 

i. Is Munch & Move training associated with FDC service providers’ nutrition, 

physical activity and screen time policies, resources and professional 

development? 

ii. To what extent do the service provider’s policies adhere to national guidelines 

and relevant guidelines?  

 

This chapter has been published as:  

Kerr, E., Kelly, B., Norman, J., Furber, S., Hernandez, L., Hammersley, M.L., Ryan, S., 

Franco, L., Vuong, C., Okely, A.D., 2021. ‘Nutrition, physical activity and screen time 

policies and practices in Family Day Care in Australia.’ Public Health Research and 

Practice. 1–5. 
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5.1 Introduction  

In Australia, family day care (FDC) is an approved Early Childhood Education and Care 

(ECEC) service where educators provide education and care for up to seven children 

aged 0-12 years but only four children younger than school age (0–5 years) in a home 

environment (Australian Children’s Education and Care Quality Authority, 2020). More 

than 130 000 Australian children aged 0–12 years attended FDC in 2018; comprising 

12% of the ECEC sector (excluding outside school hours care services) (Australian 

Government, 2018). Australian FDC services operate under a two-tiered structure: the 

service provider operates at the first tier at the organisational level and educators are 

registered through the service provider at the second tier providing education and care 

to children. The service providers act as coordination units, monitoring and supporting 

educators to ensure they comply with service providers’ policies as well as and the 

National Quality Framework (New South Wales Government, 2018). The National 

Quality Framework is comprised of the National Quality Standard (NQS), the Education 

and Care Services National Regulations and the Early Years Learning Framework 

(Australian Children’s Education and Care Quality Authority, 2020).    

The promotion of healthy eating and physical activity are key elements in the NQS 

(Australian Children’s Education and Care Quality Authority, 2018). Under the 

Education and Care Services National Regulations, all ECEC services must have a 

policy relating to nutrition, however, there is no specific guidance regarding the content 

of the policy (New South Wales Government, 2018). Policies relating specifically to 

infant feeding, physical activity and screen time are not compulsory (New South Wales 

Government, 2018). Nutrition policies have been associated with children’s dietary 

intake (Benjamin-Neelon et al., 2018); however, physical activity policies have not been 
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associated with children’s physical activity or sedentary behaviour (Chai et al., 2020; 

Gunter et al., 2012; Mazzucca et al., 2018).  

Munch & Move is a New South Wales (NSW) Government-funded, state-wide capacity-

building program designed to promote healthy eating, physical activity and reduced 

screen time in the ECEC sector (Lockeridge et al., 2015). The program began in 2008 

and was enhanced in 2016 with health promotion officers providing additional support 

to service providers (NSW Government, 2020), to help disseminate training, resources 

and information to educators and/or families. Development work for Munch & Move 

was conducted with centre-based services, with adaptations appropriate to FDC, 

however, the impact of the program has only been evaluated in preschools (Hardy et al., 

2010).  

Most studies related to nutrition, physical activity and screen time policy and practice in 

ECEC services have been conducted in centre-based ECEC services and there has been 

much less research in Australian FDC services (Francis et al., 2018; Yoong et al., 2021). 

The aim of this study was to examine the effect of Munch & Move training on the 

existing policies, resources and professional development used by FDC service 

providers that were designed to promote healthy eating and physical activity and reduce 

screen time for children aged 0–5 years. The study also aimed to examine the extent to 

which service providers’ policies adhere to national standards and relevant guidelines.  

 

5.2 Methods 

5.2.1 Study design and setting 

A cross-sectional study was conducted with FDC service providers from South Western 

Sydney Local Health District and Illawarra Shoalhaven Local Health District in New 
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South Wales, Australia from February to September 2018. All FDC service providers in 

the South Western Sydney (n = 78) and the Illawarra Shoalhaven (n = 7) Local Health 

Districts were invited to participate in a telephone or face-to-face survey and policy 

review. The list of service providers was obtained from the Australian Children's 

Education & Care Quality Authority (ACECQA) (Australian Children’s Education and 

Care Quality Authority, 2019).  

 

5.2.2 Data collection measures: policy review and survey 

Service providers’ practices and policies were assessed in two ways: policy review and 

survey. Copies of the service providers’ policies were requested to ensure objective 

assessment and eliminate self-reporting bias. We defined a service provider policy as a 

formal written policy owned by the service provider. To undertake the policy review, 

four separate policy review tools were developed to assess policies containing 

guidelines about nutrition, infant feeding and breastfeeding, physical activity and screen 

time. The policy review criteria were based on the National Quality Framework 

(Australian Children’s Education and Care Quality Authority, 2018), Get Up & Grow 

Guidelines (Australian Government Department of Health and Ageing, 2013), 

Australian Dietary Guidelines (National Health and Medical Research Council, 2013), 

Australian Infant Feeding Guidelines (National Health and Medical Research Council, 

2012), Australian 24-Hour Movement Guidelines for the Early Years (Australian 

Government: Department of Health, 2017), Early Childhood Australia Statement on 

young children and digital technologies (Early Childhood Australia, 2018) and the NSW 

Health Munch & Move® program adoption indicators (NSW Ministry of Health, 2017). 

Supplementary tables 5.1-5.4 outlines the criteria in each policy review tool and where 

each criterion is sourced.  
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Researchers independently reviewed each policy twice and each individual criterion was 

categorised as either ‘no information provided’; ‘topic is partially covered;’ or ‘topic is 

fully covered’; and given scores of zero, 0.5, or 1.0, respectively. Policy scores were 

compared and inconsistent scores were determined by consensus. The total number of 

criteria covered were summed to give an overall score for each individual policy. 

Policies were classed as comprehensive if more than two-thirds of the criteria were 

covered. The reviewers also took note of information written in each policy that was not 

consistent with the national guidelines.  

A 25-item survey was developed by the authors focusing on policies, resources 

provided to families and educators, and the type of professional development accessed 

about infant feeding, nutrition, physical activity and screen time for children aged 0-5 

years. The survey was reviewed by 12 members of an expert working group 

experienced in health promotion and research in ECEC settings from the University of 

Wollongong and NSW Health. The survey was tested with two FDC service providers 

from another Local Health District. The lead author and a research assistant conducted 

the 30-minute survey with first tier FDC employees on the phone or in person. Service 

providers’ postcodes were used to determine socioeconomic status (Australian Bureau 

of Statistics, 2018a) and remoteness using standardised indices (Australian Bureau of 

Statistics, 2018b). Ethics approval was obtained from the University of Wollongong 

Human Research Ethics Committee (HREC/17/WGONG/139). 

 

5.2.3 Data Analysis 

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 23 

(IBM Corp, Armonk, NY, USA). Descriptive statistics were calculated for all variables. 



113 

 
 

Fisher’s exact test was used to test for associations between service providers trained or 

not trained in Munch & Move, their provision of resources and professional 

development to educators and families, and their possession of policies. Independent t-

tests (parametric data) and Mann-U Whitney test (nonparametric data) were used to test 

for differences between policy scores and service providers trained or not trained in 

Munch & Move. Average policy scores were calculated for each policy held by service 

providers. Significance levels were set at p<0.05.  

 

5.3 Results 

Thirty-four (40%) service providers from the ACECQA list had closed down during the 

study period. Of the remaining 51 service providers, 28 participated in the study (55%). 

These 28 service providers had 885 registered educators in total, ranging from 5 to 91 

each. All service providers enrolled children aged 0–12 years. Most service providers 

(22 of 28) were located in the most disadvantaged areas (SEIFA quintiles 1 and 2) and 

most providers (25 of 28) were in major cities. Table 5.1 shows nutrition, physical 

activity and screen time information, and resources and professional development, 

offered by service providers that were trained and not trained in Munch & Move. 

Service providers trained in Munch & Move were more likely to offer professional 

development to educators on healthy eating (90% vs. 25%, p = 0.002) and physical 

activity (90% vs 13%, p = 0.002), and to have more comprehensive nutrition policies 

(average policy score out of 17: 11.8 vs. 9.0, p = 0.03). Service provider policies and 

practices were more likely to promote healthy eating compared with infant feeding, 

physical activity and screen time. 
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Policies 

Twenty-seven of 28 service providers submitted policies for review. All service 

providers had nutrition policies and most had policies that contained guidelines on 

infant feeding (24 out of 27); about one-third (11 out of 27) had a physical activity 

policy and approximately half (14 out of 27) had a screen time policy. About half (14 

out of 27) the service providers had a comprehensive nutrition policy, whereas less than 

a quarter had a comprehensive infant feeding policy (6 out of 27) or physical activity 

policy (4 out of 27) and only two service providers had a comprehensive screen time 

policy (2 out of 27). Four service providers had policies with incorrect information 

about the safe storage and handling of infant formula, for example, instructions to 

microwave formula. One nutrition policy stated that diluted fruit juice was an 

acceptable drink to provide children regularly. Supplementary tables 5.1-5.4 show the 

number of service providers that provided partial, complete or no information for each 

criterion (Appendices O-R).  

Information to families 

Service providers were most likely to provide families information about healthy eating 

(provided by 26 out of 28 service providers), promoting physical activity (19 out of 28) 

and limiting screen time (18 out of 28) (Table 5.1). Less than one-third of service 

providers gave families information about supervised floor-based play (9 out of 28) and 

information about introducing solids (8 out of 28). 

Resources provided to educators 

Over two-thirds of service providers gave educators educational resources about healthy 

eating (25 out of 28), fundamental movement skills (21 out of 28), physical activity 

equipment (20 out of 28) and supervised floor-based play (21 out of 28) (Table 5.1). 
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Less than one-third of service providers gave educators a ‘Breastfeeding Welcome 

Here’ sign (9 out of 28). 

Professional development 

Three-quarters of service providers (21 out of 28) reported participating in professional 

development related to nutrition and physical activity (Table 5.1). Half of the service 

providers had completed professional development in nutrition and physical activity in 

2016-18 (13 completed Munch & Move® webinar training and one completed other 

training) and one-quarter (7 out of 28) completed Munch & Move® face to face training 

in 2011-12. Less than three-quarters of service providers had offered professional 

development to educators in nutrition (20 out of 28) or physical activity (19 out of 28).  
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Table 5. 1 Service provider practices of resource provision and educator 

professional development and policy quality by service providers trained or not 

trained in Munch & Move 
Service provider practices Number  

n (%) 

Trained in 

Munch & 

Move 

(n = 20)  

n (%) 

Not trained in 

Munch & 

Move  

(n = 8)  

n (%) 

p-

value 

Resources supplied to familiesa 
 

Healthy eating 26 (93) 18 (90) 8 (100) 1.00 

Promoting physical activity 19 (68) 15 (75) 4 (50) 0.37 

Limiting screen time 18 (64) 14 (70) 4 (50) 0.40 

Breastfeeding 16 (57) 13 (65) 3 (38) 0.23 

Fussy eating 13 (46) 12 (60) 1 (13) 0.06 

Supervised floor-based play   9 (32) 8 (40) 1 (13) 0.21 

Introducing solids   8 (29) 7 (35) 1 (13) 0.37 

Fundamental movement skills   6 (21) 6 (30)  0 (0) 0.14 

Resources supplied to educatorsa  

Healthy eating learning 

experiences 

25 (89) 19 (95) 6 (75) 0.19 

Supervised floor-based play 21 (75) 17 (85) 4 (50) 0.14 

Fundamental movement skills 21 (75) 17 (85) 4 (50) 0.14 

List of physical activity 

equipment 

20 (71) 14 (70) 6 (75) 1.00 

‘Breastfeeding Welcome Here’ 

sign 

9 (32) 8 (40) 1 (13) 0.21 

Professional development offered to educatorsa 

Healthy eating 20 (71) 18 (90) 2 (25) 0.00 

Physical activity 19 (68) 18 (90) 1 (13) 0.00 
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Service provider policiesb Total 

 

Trained in 

Munch & 

Move 

(n = 20)  

Not trained 

in Munch & 

Move  

(n = 7)  

p-

value 

Nutrition policya 
    

n (%) 27 (100) 20 (100) 7 (100) NA 

Average policy score  

(out of a total of 17 points)c 

11.1 11.8 9.0 0.03 

Infant feeding policy 

n (%) 24 (89) 19 (95) 5 (71) 0.16 

Average policy scorec 

(out of a total of 6 points) 

3.1 3.2 2.7 0.52 

Physical activity policy  

n (%) 11 (41) 7 (35) 4 (57) 0.39 

Average policy scored,e 

(out of a total of 4 points) 

2.3 2.5 1.9 0.56 

Screen time policy 

n (%) 14 (52) 9 (45) 5 (71) 0.39 

Average policy scored,e  

(out of a total of 6 points)  

2.3 2.9 1.2 0.06 

NA = not applicable 
a Fisher’s exact tests 
b 27 service providers provided policies to review  
c Independent t-tests 

d Mann-U Whitney test  
e Average policy score was calculated from service providers with a policy 

5.4 Discussion 

Differences were found between FDC service providers trained or not trained in Munch 

& Move regarding professional development and nutrition, physical activity and screen 

time policies but not in the resources provided. Other studies have generally found that 

professional development has improved both policies and resources (Woodward-Lopez 
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et al. 2018; Kao et al. 2018; Trost et al. 2011), however a recent USA study, which 

focused on educator professional development, found no difference in nutrition, 

physical activity or screen time policies between intervention and control (Ward et al. 

2020). The strong focus Munch & Move places on training educators and implementing 

policies (Lockeridge et al., 2015) provides a possible explanation for the finding that 

service providers trained in the Munch & Move program were more likely to provide 

healthy eating and physical activity professional development and have comprehensive 

nutrition policies. 

Previous studies have reported that less than half of FDC educators had participated in 

nutrition professional development (Daniels et al., 2003; Gunter et al., 2012; Trost et al., 

2009) and one-quarter to half of FDC educators had participated in physical activity 

professional development (Gunter et al., 2012; Trost et al., 2009). While our study 

found that over two-thirds of service providers offered professional development to 

educators in nutrition or physical activity, we did not capture information about the 

number of educators who participated in the professional development. Further, 

educators in the USA do not have an overarching support service to organise 

professional development opportunities and the Munch & Move program encourages 

service providers to train educators using a Munch & Move Staff Development Kit.  

Our study found most FDC service providers promoted nutrition and healthy eating 

messages through policies and resources provided to families and educators. However 

less information was provided on infant feeding, physical activity and screen time. 

Similar to our findings, studies in the USA have demonstrated that family child care 

homes (equivalent to FDC) were more likely to provide families with information 

relating to nutrition than physical activity, and also hold more comprehensive nutrition 
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policies than physical activity policies (Gunter et al., 2012; Trost et al., 2009). It is 

unsurprising that fewer service providers in our study had comprehensive policies 

relating to infant feeding, physical activity and screen time as these are not mandated 

under the Education and Care Services National Regulations (New South Wales 

Government, 2018). Comprehensive nutrition policies have been positively associated 

with the nutrition quality of food consumed by children in family child care homes in 

the US (Benjamin-Neelon et al., 2018). However, comprehensive physical activity 

policies have not been associated with children’s physical activity levels (Gunter et al., 

2012; Mazzucca et al., 2018) or sedentary behaviour (Chai et al., 2020) in family child 

care homes in the USA. In the USA, family child care home educators are not registered 

with an overarching service provider; policies and resources are the responsibility of 

individual educators and, as such, are not directly comparable with Australian FDC 

services (Benjamin-Neelon et al., 2018). Of the limited studies conducted in Australian 

FDC services, Lum et al., (2020) found that over two-thirds of FDC service providers in 

the Hunter New England region of NSW had comprehensive nutrition policies but less 

than one-third had comprehensive physical activity and screen time policies and none 

had comprehensive breastfeeding policies. Bravo et al., (2008) found that nutrition 

policies lacked detail and only covered one-third of the policy review criteria that were 

based on the Health and Safety in Child Care Centres, Model Policy and Practices. 

McGuire et al., (2018) qualitatively analysed infant feeding policies in centre-based and 

FDC services in Australia and found most policies focused on minimising risk within 

child care environments, however many policies did not include accurate information in 

line with the Australian Infant Feeding Guidelines. Our study also found that most 

service providers’ infant feeding policies mentioned information about safe preparation, 

storage and handling of breastmilk and formula however some included incorrect 
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information. A possible explanation for this may be the lack of specific terminology and 

limited practice examples in relation to infant feeding in the National Quality 

Framework that was highlighted by McGuire et al., (2018).  

It is important to note differences in our policy review criteria compared with other 

policy reviews. Two policy review tools suitable for FDC have been validated and 

published in the literature: the Environment and Policy Assessment and Observation for 

the family child care home setting (Vaughn et al., 2017) and Wellness Child Care 

Assessment Tool (Falbe et al., 2012). These tools were developed in the USA and did 

not include guidelines for infants. While similarities exist, our policy criteria did not 

include specific information regarding the quantity of food to provide children while in 

care or the recommended time children should spend being physically active or 

sedentary (including screen time) in FDC. In Australia, the National Quality Framework 

and Get Up and Grow guidelines state that a ‘wide variety of nutritious food consistent 

with the Australian Dietary Guidelines should be offered,’ ‘food should be adequate in 

quantity’ and ‘offer an appropriate amount of food’, however, these documents do not 

specify how much food should be provided (Australian Children’s Education and Care 

Quality Authority, 2020; Australian Government Department of Health and Ageing, 

2013). Similarly, the only national guidelines on physical activity and sedentary 

behaviour (including screen time) come from the Australian 24-hour Movement 

Guidelines that do not provide specific guidelines on children’s physical activity in 

ECEC services (Australian Government: Department of Health, 2017). It is also 

important to note the absence of information on screen time in the National Quality 

Framework. 
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Limitations of our study include potential bias from the self-reported data, and the 

survey and policy audit instruments not being validated. However, written policies were 

obtained to cross-check reporting and the policies were reviewed by two different 

researchers. The sample may not be representative of the FDC sector due to the low 

sample size and a high proportion of services providers had participated in Munch & 

Move® training (71% of participating service providers had completed the Munch & 

Move training compared with 53% of all service providers who were invited to 

participate). The sample may not be adequately powered because of its small size. The 

low recruitment rate can be partly explained by recent legislative changes in the FDC 

sector due to fraudulent activity and non-compliance to national standards and 

regulations which saw the closure of a high proportion of service providers (Family Day 

Care Australia, 2018). In addition, the introduction of a new child care subsidy had 

reportedly caused increased administrative pressure on the sector and likely contributed 

to the difficulties engaging and recruiting service providers (Family Day Care Australia, 

2018). 

 

5.5 Conclusion   

Our findings suggest that Munch & Move training had a positive association with FDC 

service providers’ policies and educators’ professional development but service 

providers need additional support to adopt policies and to provide resources to educators 

and families, specifically targeting infant feeding, physical activity and screen time. 

Further research should investigate whether policies, resources and professional 

development provided by service providers to educators and families are associated 

with improvements in educator practices and whether they have a positive impact on 

children’s physical activity and eating behaviours. Development of the policy review 
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tool also highlighted that ECEC public policies such as the NQF and Get Up and Grow 

lack specific details that may be needed to cause specific change at the educator level. 

Further research exploring the need for, and acceptability and effectiveness of, national 

sector-specific guidelines for children attending ECEC services is warranted. Future 

studies are also needed to validate the policy review tool that could be used to assess 

other Australian ECEC services’ policies. 
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Chapter 6: Foods provided to children in family day care: 

An observational study 
 
 

The previous chapter examined the effect of Munch & Move training on the existing 

policies, resources and professional development used by FDC service providers. An 

important finding was that Munch & Move training was associated with more 

comprehensive policies and provision of training to educators. This chapter examined 

the food provided to children in FDC and assessed the impact of service provider, 

educator, parent/caregiver and child level characteristics on the food and beverages 

provided to children.  

 

This chapter addresses Research Question 3: 

i. What is the nutritional quality of food provided to children during FDC? 

ii. Are the policies, practices and environments at a service provider and educator 

level associated with the type of food provided to children by parents or educators 

during FDC?  

 

This chapter has been published as:  

Kerr, E.M., Kelly, B., Hammersley, M.L., Hernandez, L., Norman, J., Furber, S., 

Vuong, C., Ryan, S., Wardle, K., Okely, A.D., 2020. ‘Foods provided to children in 

family day care: An observational study’. Public Health Nutrition. 24(11), pp. 3196-

3204. https://doi.org/10.1017/S1368980021001506 
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6.1 Introduction 

In the early years, nutrition is vital for optimal health and cognitive, emotional and 

physical development and can reduce the risk of developing chronic diseases in later life 

(Dalwood et al., 2020). Australian children’s diets are far from ideal with only 20% of 

children aged 2-3 years and 3% of children aged 4-8 years meeting the recommended 

intake of vegetables (Australian Bureau of Statistics, 2018a). Further, discretionary food 

and beverages contribute to 30% and 38% of energy intake in children aged 2-3 and 4-8 

years respectively, contributing to excess intakes of total and saturated fat, added sugars 

and sodium (Australian Bureau of Statistics, 2014a). 

Systematic reviews have found that Early Childhood Education and Care (ECEC) 

services can improve children’s dietary intake (Golley and Bell, 2015; Stacey et al., 

2017). They can also communicate health messages to support families to make positive 

changes at home (Hardy et al., 2010). Nutrition guidelines in NSW recommend that 

children in ECEC services be provided with at least 50% of the Australian Dietary 

Guidelines recommended daily intake of all nutrients when attending an ECEC services 

for more than eight hours or when they receive morning tea, lunch and afternoon tea while 

in attendance (NSW Ministry of Health, 2014). 

In Australia, family day care (FDC) is a form of ECEC service where educators provide 

education and care for up to four children below school age (0-5 years) and an additional 

three school-aged children (5-12 years) in a home environment (Australian Children’s 

Education and Care Quality Authority, 2018). FDC educators must be registered through 

an approved service provider to work as a FDC educator in Australia and receive 

government subsidies (Australian Children’s Education and Care Quality Authority, 

2018). The service provider monitors and supports educators to ensure they comply with 
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the service providers’ policies and the National Quality Framework (Australia’s ECEC 

regulatory system comprised of the National Quality Standard, the Education and Care 

Services National Regulations and the Early Years Learning Framework) (Australian 

Children’s Education and Care Quality Authority, 2018).  Over 125,000 Australian 

children aged between zero and 12 years attended FDC in 2019 (Australian Government, 

2018). 

Most research exploring the nutrition environment in ECEC services has been conducted 

with centre-based services, with little research among FDC (Francis et al., 2018; Yoong 

et al., 2020). Studies involving direct observation in family child care homes (equivalent 

to FDC) in the USA have found children’s diet quality has been associated with the food 

provided (Benjamin-Neelon et al., 2018; Tovar et al., 2018), nutrition education 

(Benjamin-Neelon et al., 2018), nutrition policy (Benjamin-Neelon et al., 2018), educator 

income (Tovar et al., 2020), ethnicity (Tovar et al., 2020) and main language spoken at 

home (Tovar et al., 2020). Additionally, children were not being provided with, or 

consuming, adequate amounts of vegetables, total protein foods, seafood and plant-based 

proteins and wholegrains (Tovar et al., 2018). Unlike the USA where all food is provided 

by educators, in Australia food can be provided by parents/carers, educators, or a 

combination of both, depending on the preference of the individual educator (Wallace 

and Mills, 2019). To our knowledge, only four studies have been published in Australia 

that explore healthy eating in FDC, however, all have involved self-reported data and no 

studies captured information on the quantity of food provided (Bravo et al., 2008; Daniels 

et al., 2003; De Silva-Sanigorski et al., 2011; Wallace and Mills, 2019). Therefore, the 

present study aimed to: 1) assess the quality and quantity of food and beverages provided 

to children aged 0-5 years in FDC services in two large geographic areas in New South 

Wales (NSW), Australia; and 2) identify structural and socio-demographic factors 
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associated with the nutritional quality of foods provided to children.   

 

6.2 Methods 

Setting and design 

A cross-sectional study involving direct observation within 33 FDC services was 

conducted between April 2019 and February 2020 in the south west Sydney and Illawarra 

Shoalhaven regions of NSW.  

Study sample and recruitment 

Educators were recruited through their FDC service provider who had previously 

participated in a survey and policy review (Kerr et al., 2021). Based on the sample of 28 

service providers from the previous study, 700 educators were eligible to participate with 

approximately 2200 children. A sample size of approximately 220 children was 

calculated to be sufficient to estimate children’s physical activity levels, which was an 

outcome of interest in the larger study. The calculation used baseline data of children's 

physical activity levels in family child care homes, with an intraclass correlation of 0.33, 

a mean of 8.1 (SD 3.1) minutes per hour in physical activity and a design effect of 1.99 

(using a cluster size of 3 children per service). Once the service provider agreed to 

participate, they were asked to provide a list of all their eligible educators’ contact details 

(email and/or telephone number) to be invited to participate in the study as this 

information is not publicly available. Where service providers did not want to provide 

their educators’ contact details without their permission, the service providers emailed 

their educators an invitation to participate, including the participant information sheet  

and consent forms. Educators were eligible if they cared for at least three children aged 

0-5 years, and their service provider was situated in the sampling areas. If an educator 

consented to participate, a data collector contacted them to confirm their eligibility, 
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introduce themselves and explain what the observation would entail.  

Multiple recruitment strategies were utilised, including face-to-face recruitment at FDC 

meetings and the development of a brief video to explain the study (which was sent to 

service providers and educators via email). Educators were informed of the date of the 

observation 24-hours in advance and asked not to inform parents about the scheduled 

observation so parents would not alter the types of food provided to their child (if 

applicable). Children were included in the current study if food data were collected for 

lunch and at least one snack (morning or afternoon tea). As a thank you for participating 

in the study, an AUD$100 educational resource voucher was provided to educators who 

completed the observation. 

Measurements 

Parent/caregivers completed a short online survey that was attached to the consent form 

to capture information on their child’s sex, date of birth, postcode of residence and the 

main language spoken at home. Educators also completed an online survey when they 

provided consent that included information on their postcode of residence, language 

spoken at home, ECEC experience (including FDC), qualifications and nutrition-related 

professional development undertaken in the past two years. Data collection was scheduled 

between one week and one month after the educator provided consent and completed the 

survey.  

Postcode of residence was used as a proxy for socioeconomic status (SES), based on the 

Australian Bureau of Statistics’ (ABS) Index of Relative Socioeconomic Disadvantage, 

categorised into quintiles (quintile 1 contains the most disadvantaged areas and 5 contains 

the most advantaged areas) (Australian Bureau of Statistics, 2018b). Educators and 

children were categorised into English-speaking or non-English-speaking backgrounds 



132 

 
 

based on their main language spoken at home (using the ABS Australian Standard 

Classification of Languages) (Australian Bureau of Statistics, 2016a).  

Food audit 

A food audit tool (appendix BB) was developed in Research Electronic Data Capture 

(REDCap) to record the amount and type of foods provided to children at FDC by families 

and educators based on a tool used by Kelly et al., (2010). REDCap is a secure online 

web application used to build and manage surveys and databases for research studies 

(Harris et al., 2019). The tool classified foods into one of nine food and beverage 

categories (fruit, vegetables, dairy, grain (cereal) foods, meat and meat alternatives, sweet 

discretionary foods, savoury discretionary foods, discretionary beverages and main 

meals. Main meals were classified into mixed dishes; sandwich/wrap/roll; take away. A 

mixed dish was defined as a main meal that was provided by the educators or 

parent/caregiver that included more than one food group and was not a sandwich, wrap 

or roll or take away. The tool also recorded the ingredients in the mixed dishes and 

sandwich/wrap/rolls. Data collectors recorded details of packaged foods including brand 

name and product description. Food was weighed using Salter scales (model number 1035 

SSBKDR) and photographed on an A3 grid at a 45° angle (centimetre increments) 

(Sabinsky et al., 2013). To minimise handling of food, it was weighed in the serving 

container or plate, when appropriate. In these cases, the audit tool captured information 

on total weight and container weight, which was subtracted from the relevant food items. 

Food and beverages provided by the family were weighed and photographed in the 

morning before the first meal and food and beverages provided by the educator were 

weighed and photographed before each meal.  

A dietitian (EK) calculated the number of serves of each of the foods provided comparing 
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the assessed weight of the foods with the Australian Guide to Healthy Eating standard 

serving sizes (AUSNUT, 2016). The serves of each food group from mixed meals were 

calculated using Australian food composition data on Foodworks (AUSNUT, 2016; Xyris 

Software, 2018). The food photographs were used to assist in the calculation of food 

serves for mixed foods, whereby the photographs were used to estimate the proportion of 

the total weight attributed to individual items. Shared food platters were divided by the 

number of children who were provided with the food as an estimation of individual 

serving sizes.  

Discretionary foods and beverages were determined based on the Australian Guide to 

Health Eating (National Health and Medical Research Council, 2013) and the Australian 

Bureau of Statistics Discretionary Food List (Australian Bureau of Statistics, 2014b). 

Kilojoule content of the foods were calculated using the nutrition information panel of 

packaged food or Australian food composition data, if the nutrition information panel was 

not available. The number of serves of discretionary food was calculated by dividing the 

kilojoules of the food by 600 kilojoules (1 serve of discretionary food = 600 kilojoules) 

(National Health and Medical Research Council, 2013).       

Healthy food provision index score 

A healthy food provision index score of provided foods was created to measure the 

alignment of the food provided in FDC services to the Australian Guide to Health Eating. 

The score was adapted from other scores (Guenther et al., 2014; Voortman et al., 2015), 

however, it was simplified as it was based on the food provided on one day in FDC and 

therefore could not capture overall diet quality, such as variety of vegetables or inclusion 

of fish or legumes in the diet that are not typically consumed daily. For each food group, 

a score out of 1 was assigned to indicate the degree that the child was provided with at 
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least 50% of the recommended serves of the food group for their age while in FDC (Table 

6.1), with a maximum of five points allocated in total for all food groups. A score of 0 

indicated the food was not provided at the recommended guidelines and a score of 1 

indicated the food was provided at or above recommendations. For example, a 3 year old 

child provided with 0.75 serves of vegetables would receive a score of 0.6 (0.75 divided 

by 1.25 serves) for this food group. Scores exceeding minimum recommendations were 

truncated at 1. The Australian Guide to Health Eating recommends mostly wholegrain 

and/or high cereal fibre varieties. Therefore, up to 0.5 points were given if they were 

provided with 50% of the recommended number of serves of grains and up to another 0.5 

if at least 1 of these serves was wholegrain. For discretionary foods and beverages, this 

scoring system was reversed, with higher scores reflecting lower amounts provided. If 

more than half a serve of discretionary food was provided then the category received a 

negative score up to the value of -1 and if no serves were provided then the category was 

scored at 1. Children that had between 0.1 and 0.5 serves of discretionary foods received 

a score of 0. For example, 0.3 serves of discretionary foods resulted in a score of 0 and 

1.5 serves of discretionary foods resulted in a score of -1 (0.5 – 1.5 serves). Scores of the 

individual food categories were summed, resulting in a healthy food provision index score 

ranging from -1 to 6 on a continuous scale, with a higher score indicating better food 

provision quality.  

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 25 

(IBM Corp, Armonk, NY, USA). Descriptive statistics were calculated using means and 

standard deviations for continuous variables, and frequencies and percentages for 

categorical variables. Linear mixed models were used to examine the difference between 

healthy food provision index scores by child, educator and service provider and family 

covariates (SES, main language spoken at home, educator experience, food provider (i.e. 
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FDC or parent), educator qualification, nutrition professional development, ECEC 

experience, presence of a comprehensive nutrition policy (at the service provider level), 

type of main meal (for example, sandwich or mixed dish), or number of meals provided. 

To account for the clustered nature of the data, the models included the FDC educator as 

a random effect. Fixed effects such as age of child, sex of child, SES, and cultural 

background were included as covariates in the mixed models. Significance levels were 

set at P<0.05. 
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Table 6. 1 Healthy food provision index score components and standards for 

scoring  

Food category 

 

Number 

of serves 

for 

maximum 

score (1-2 

years) 

Number 

of serves 

for 

maximum 

score (2-3 

year olds) 

Number 

of serves 

for 

maximum 

score (4-8 

year olds) 

Maximum 

points 

awarded 

Minimum 

points 

awarded 

Vegetables 1(a) 1.25 2.25 1 0 

Fruit 0.25 0.5 0.75 1 0 

Dairy 0.5(a) 0.75 0.75(a) 1 0 

Total 

grains/cereals 
2.0 2.0 2.0 0.5 0 

Wholegrains 1.0 1.0 1.0 0.5 0 

Lean meat and 

meat alternatives 
0.5 0.50 0.75 1 0 

Discretionary food 

and beverages 
0 0 0 1 -1 

(a) Where the Australian Guide to Healthy Eating recommendations were reported as a 

range, the lower range was used 

 

6.3 Results 

The study was intended to finish once the sample size was reached however, data 

collection ended in March 2020 due to COVID-19 restrictions coming into force. During 

the possible data collection period, ten service providers agreed to participate, four had 

closed down and fourteen declined. Thirty-three observation visits were conducted and 

data were collected on 104 children. Thirty-two children had all their food provided from 

home, 31 children had all their food provided by educators and 42 children had food 

provided by both educators and from home. Twenty-eight children had lunch and one 

snack and 76 children had lunch and two snacks. Educator and child characteristics are 

described in Table 6.2. More than half of educators (n=19) spoke a language other than 

English as their main language, while half of the children came from homes where  a 
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language other than English was the main language spoken. Children were aged from 11 

months to 5.3 years and the mean age of children was 3.2 (SD 1.2) years. Twenty-five 

educators were registered with a service provider who had a comprehensive nutrition 

policy. 

 

Most children were provided with fruit (n=103) and grains (n=101) followed by dairy 

(n=77), vegetables (n=74), discretionary foods (n=74), lean meats and meat alternatives 

(n=64) and wholegrains (n=27) (Table 6.3). Fifty-nine children were provided with a 

mixed dish (n=59) and 42 children were provided with a sandwich, wrap or roll (n=42). 

Sweet discretionary foods were more common than savoury discretionary foods and 

discretionary beverages. Sweet biscuits were the most common sweet discretionary food 

(n= 30), followed by cakes, muffins, scones, cake-type desserts (n= 12) and muesli, 

cereal, nut and seed style bars (n= 30). Savoury biscuits were the most common savoury 

discretionary food (n= 18), followed by processed meats (n= 16) and chips and extruded 

snacks (n= 11). 
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Table 6. 2 Sociodemographic characteristics of family day care educator and 

children  

Educator characteristics N (%) 

Main language spoken at home 

English 

Language other than English 

 

14 (42) 

19 (58) 

Socioeconomic status 

Low (Quintiles 1-2) 

Medium/High (Quintiles 3-5) 

 

15 (46) 

18 (54) 

Sex, female 33 (100) 

Years worked in Early Childhood Education and Care  

< 10 years 

≥10 years 

 

17 (52) 

16 (48) 

Years working in family day care  

< 10 years 

≥10 years 

 

24 (73) 

9 (27) 

Early Childhood Education and Care Qualification 

Certificate III 

Diploma 

University 

 

7 (21) 

23 (70) 

3 (9) 

Nutrition-related professional development in past 2 years 

   Yes 

   No 

 

10 (30) 

23 (70) 

Child characteristics  

Age  

11 – 23 months  

2 - 3 years 

4 - 5 years 

 

22 (21) 

49 (47) 

33 (32) 

Sex, female  59 (57) 

Main language spoken at home 

English  

Language other than English  

 

53 (51) 

51 (49) 

Socioeconomic status  

Low (Quintiles 1-2) 

Medium/High (Quintiles 3-5) 

 

44 (42) 

60 (58) 
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Table 6. 3 Frequency of children provided with food groups and discretionary food 

and beverage items in family day care and average serve size of food groups if the 

foods were provided  

Food category Number (%) 

of children 

provided  

Number (%) of children 

meeting 50% of the 

recommended serves of the 

food group for their age 

Serves per 

child (if food 

provided) 

(mean, SD) 

Fruit 103 (99) 92 (89) 1.3 (0.8) 

Total 

grains/cereals 
101 (97) 56 (36) 2.1 (1.1) 

Wholegrains 27 (26) N/A 1.5 (0.9) 

Dairy 77 (74) 41 (25) 0.8 (0.5) 

Vegetables 74 (71) 18 (17) 1.1 (0.6) 

Lean meat and 

meat alternatives 
64 (61) 20 (19) 0.5 (0.3) 

Discretionary 

(total) 74 (71) N/A 1.5 (1.1) 

Sweet 

discretionary 

foods 

49 (47) 

 

 

N/A 

 

1.4 (0.8) 

 

Savoury 

discretionary 

foods 

45 (43) 

 

 

N/A 

 

0.8 (0.7) 

 

Discretionary 

beverages 
3 (3) N/A 0.7 (1.9) 
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Children’s age, SES and the type of main meal provided were significantly associated 

with the healthy food provision index score (Table 6.4). Children aged 11-23 months had 

the highest nutritional quality of food provided compared to children aged 2-3 years and 

4-5 years (3.5 vs. 3.0 vs. 2.4, p=0.01). Despite the fact that their dietary requirements 

were lower, on average children aged 11-23 months were provided with more serves of 

dairy and wholegrains and fewer serves of discretionary foods compared to the other age 

groups. The primary food groups associated with differences in food quality were dairy 

and wholegrains. Children living in low SES suburbs were significantly more likely to 

have a higher healthy food provision index score compared to children living in 

medium/high SES areas (3.1 vs. 2.8, p=0.03). More vegetable serves contributed to the 

higher healthy food provision index score in children from lower SES areas. Children 

provided with mixed dishes had a higher healthy food provision index score compared to 

children provided with a sandwich, wrap or bread roll (3.5 vs. 2.7, p=0.01). The higher 

score in mixed dishes was associated with the increased provision of vegetables and lean 

meat and meat alternatives and less discretionary foods.  

 

  



141 

 
 

Table 6. 4 Factors associated with healthy food provision index scores of food 

provided to children 

Independent variables Healthy food provision index score 

Mean (SD) P value 

Age  11 - 23 months 

2 - 3 years 

4 - 5 years 

3.5 (1.3) 

3.0 (1.2) 

2.4 (1.2) 

0.01* 

Gender Female  

Male 

2.7 (1.3) 

3.2 (1.2) 

0.69 

Child SES† Low 

Medium/High 

3.1 (1.4) 

2.8 (1.2) 

0.03* 

Child language  English speaking 

Non-English speaking 

background 

2.8 (1.2) 

3.0 (1.4) 

0.59 

Educator SES† Low 

Medium/High 

3.1 (1.4) 

2.8 (1.2) 

0.34 

Educator language  English speaking 

Non-English speaking 

background 

2.9 (1.2) 

2.9 (1.4) 

0.69 

Food provider 

 

 

Family 

Educator 

Family and educator 

2.3 (0.9) 

3.7 (1.1) 

2.8 (1.4) 

0.17 

Nutrition policy Comprehensive 

Not comprehensive 

3.0 (1.3) 

2.7 (1.3) 

0.69 

Nutrition-related 

professional 

development (last 2 

years) 

Yes 

No 

3.4 (1.3) 

2.7 (1.2) 

0.50 

ECEC‡  experience <10 years  

≥ 10 years 

2.6 (1.2) 

3.3 (1.3) 

0.78 

ECEC qualification Certificate III 

Diploma 

University  

3.6 (1.1) 

2.9 (1.4) 

3.3 (1.1) 

0.35 

Type of main meal Mixed dish 

Sandwich/wrap/roll 

3.4 (1.2) 

2.2 (1.1) 

0.01* 

Number of meals Lunch and 1 snack 

Lunch and 2 snacks 

3.5 (1.1) 

2.7 (1.3) 

0.08 

†Socioeconomic status 
‡Early childhood education and care 
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6.4 Discussion 

This is the first known Australian study to assess the nutritional quality and quantity of 

food provided to children in FDC using weighed food records and observations. Most 

children were not provided with recommended amounts of vegetables, wholegrains, 

dairy, and lean meat or meat alternatives but were provided with excess discretionary 

foods. Additionally, children’s age, SES and type of main meal were associated with the 

healthy food provision index score.  

Our findings are consistent with other research in FDC conducted in Australia (Bravo et 

al., 2008; Daniels et al., 2003) and internationally (Tovar et al., 2018), and from 

Australian ECEC centre-based services (Bell et al., 2015; Jones et al., 2017; Kelly et al., 

2010; Sambell et al., 2014; Yoong et al., 2014). For example, using diet recalls with FDC 

educators in South Australia for 367 children aged 1-5 years, researchers found that most 

children in FDC between 5-8 hours were provided with bread/cereals (94%), fruit (89%) 

and discretionary foods (87%) but only 15% of children were provided with vegetables 

(Daniels et al., 2003). Similar to our study, a combination of food providers were 

observed, including parents or educators or both (Daniels et al., 2003). One Australian 

intervention, Good Food in Family Day Care (1998-2000), reported over 90% of children 

were provided with fruit and grains/cereals (pre- and post-nutrition intervention), 

however, less than two-fifths of children aged 1-5 years old were provided with 

vegetables after the intervention (Bravo et al., 2008). The intervention was conducted 

with educators from seven service providers and parents supplied most of the food (Bravo 

et al., 2008). Dietary observations in family child care homes (equivalent to FDC) in the 

USA also reported that children were not provided with enough vegetables and 

wholegrains but were close to meeting the American guidelines for fruit (Tovar et al., 
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2018). However, unlike our study, children were close to meeting the American dairy 

recommendations and all food was provided by the educators (Tovar et al., 2018). Studies 

from Australian ECEC centre-based services where parents (Jones et al., 2017) and 

centres (Sambell et al., 2014; Yoong et al., 2014) provided food also found that children 

are not being provided (Sambell et al., 2014; Yoong et al., 2014) or consuming foods 

(Jones et al., 2017) in line with dietary recommendations, particularly for vegetables 

(Jones et al., 2017; Sambell et al., 2014; Yoong et al., 2014) lean meat and meat 

alternatives (Jones et al., 2017; Sambell et al., 2014; Yoong et al., 2014) and dairy (Jones 

et al., 2017; Sambell et al., 2014). Furthermore, compared to our study, a lunchbox audit 

assessing the food provided by parents to Australian preschool children in 2010 found 

that fewer children were provided with fruit (75%), vegetables (5%) and dairy (5%) but 

when they were provided with these foods, the mean number of serves were similar (Kelly 

et al., 2010). Similar proportions of children were provided with discretionary foods 

(69%) but our study found that children were provided with slightly fewer serves (1.8 

serves) (Kelly et al., 2010). 

Our study found that children aged 4-5 years had lower healthy food provision index 

scores compared to younger children. This was primarily driven by children in the older 

age category receiving more discretionary foods and less dairy, as well as their increased 

dietary requirements. The increase in discretionary foods in older children is comparable 

with other studies (Australian Bureau of Statistics, 2014a; Spence et al., 2018) and could 

be attributed to older children being able to clearly vocalise and communicate their food 

desires compared to younger children (Coxon et al., 2020). Furthermore, despite 

vegetable provision remaining similar for each age group, vegetable recommendations 

almost double between the 2-3 and 4-8 year age groups (from 2 ½ serves/day to 4 ½ 

serves/day) (National Health and Medical Research Council, 2013). These findings are 
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supported by a longitudinal study of Victorian children's daily intake that found vegetable 

intake did not change considerably from 9 months to 5 years (Spence et al., 2018). Many 

parents may be unaware of the increase in requirements at this age or may find the 

recommendations overwhelming (Glasson et al., 2011).  

Contrary to previous research that found children from low SES backgrounds consumed 

more discretionary foods and less vegetables than children from high SES backgrounds 

(Spence et al., 2018), our study found that children living in a lower SES area were more 

likely to have higher healthy food provision index scores. Tovar et al. (2020) also found 

that US children attending FDC where educators had had lower incomes had higher diet 

quality scores (Tovar et al., 2020). Conversely, Australian centre-based studies have 

reported no associations between SES (using postcode as a proxy) and food provided by 

parents (Kelly et al., 2010) or centres (Yoong et al., 2014). It is important to note that 

postcode was the proxy for SES in our study and other factors such as parental education 

and income were not assessed which may have a greater impact on food provision.  

We found that mixed dishes were also associated with higher healthy food provision index 

scores compared with a sandwich, wrap or roll. Mixed dishes included dhal, spaghetti 

Bolognese and mixed food platters, and generally contained more vegetables and lean 

meat/meat alternatives. On the other hand, children provided with sandwiches generally 

had more wholegrains. While sandwiches/wraps/rolls generally contained less vegetables 

and lean meat and meat alternatives in this study, they can be a healthy, easy and 

convenient lunch option, particularly when served with healthy snack options.  

Nutrition interventions in ECEC centre-based services appear to be more effective in 

improving the food when centres provide food compared to centres where families 

provide food. Australian ECEC nutrition interventions targeting the food provided by 
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centre-based services have found significant improvements in the provision of all food 

groups (Bell et al., 2015; Seward et al., 2018) and the consumption of fruit (Bell et al., 

2015; Seward et al., 2018), vegetables (Bell et al., 2015; Seward et al., 2018), 

grains/cereals (Seward et al., 2018; Yoong et al., 2019), lean meat/meat alternatives (Bell 

et al., 2015; Seward et al., 2018), dairy (Bell et al., 2015), and overall diet quality scores 

(Yoong et al., 2019). However, healthy eating and physical activity interventions 

involving ECEC centre-based services where families provide food, demonstrated no 

significant improvements in the provision (Hardy et al., 2010) or consumption (Jones et 

al., 2015) of food groups and discretionary foods. 

This could be because policy and practice changes at the ECEC level may be more likely 

to influence educators, cooks and directors compared to parents. Furthermore, FDC 

educators have expressed challenges in communicating with families about food (Daniels 

et al., 2003; Wallace and Mills, 2019). One study reported that almost half (46%) of 

educators did not feel confident telling parents that the quality of the food supplied was 

unsatisfactory (Daniels et al., 2003). Educators have also reported many barriers to 

communicating with parents including fear of losing business or damaging trust and 

relationships with families, low confidence, knowledge or skills to have challenging 

conversations and that parents are too busy to listen (Daniels et al., 2003). There are many 

factors that may contribute to educators providing more nutritious foods in comparison 

with families, including that ECEC qualifications involve nutrition training, educator 

opportunities for nutrition-related professional development, and that Education and Care 

Services National Regulations state that food provided by educators must be nutritious 

and adequate in quantity (New South Wales Government, 2018). Despite these positive 

influences, Wallace (2019) found that educators’ nutrition knowledge and attitudes can 

be barriers to providing healthy eating environments (Wallace and Mills, 2019). 
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Parents/caregivers experience a range of barriers to providing children with healthy food. 

There are many strong interpersonal and environmental factors that affect what food 

children are provided, including time, children’s food preferences and fussy eating, 

parental-guilt for sending them to ECEC services (which include FDC), wanting their 

children to feel loved, fear of children not eating enough or being hungry, not wanting to 

waste food, and misleading food marketing (Boyd, 2015; Goldsborough et al., 2016; 

Wallace and Mills, 2019). Intervention strategies should target the complex barriers 

parents and educators experience. Future interventions should focus on supporting 

families and educators to provide children with healthy and easy to prepare lunch and 

snack options by replacing discretionary foods with vegetables, meat/meat alternatives 

and wholegrains. FDC educators should also be provided with professional development, 

support from their service provider and resources on communicating with families about 

food provision and nutrition. It should be noted that FDC educators have a number of 

responsibilities and many educators experience difficulties with compliance to the 

national regulations and quality standards (Family Day Care Australia, 2019). Educators 

should be upskilled to embed healthy eating into their pedagogical practices and utilise 

the service provider’s nutrition policy and national policies to promote healthy eating. For 

example, in Australia, the promotion of healthy eating can be used to demonstrate how 

regulatory requirements and outcomes of the National Quality Framework are being met 

(Australian Children’s Education and Care Quality Authority, 2018; NSW Government, 

2020). 

Several limitations are present in this study. The small sample size (due to recruitment 

challenges and COVID-19 restrictions) means that caution must be applied as the findings 

might not be representative of the wider population. However, this remains the first 

Australian study to collect food data in FDC using weighed food records and 
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observations. Second, the study only assessed the food provided to children on one day. 

The present study also only measured food provision, not intake. Baseline findings from 

the Keys to a Healthy Family Child Care Homes randomised controlled trial found that 

food provided was significantly associated with the diet quality of food consumed 

(Benjamin-Neelon et al., 2018) however studies have also found that children generally 

consume less food than provided (Bell et al., 2015; Seward et al., 2018; Tovar et al., 

2018). Furthermore, we only captured food data for part of a day and do not know what 

children were provided for the remainder of the day. Nonetheless, these findings are still 

concerning, and are consistent with Australian national dietary data for children’s intake, 

which also highlight that vegetables, lean meat and meat alternatives and dairy are not 

being consumed in adequate amounts in children’s overall diet (Australian Bureau of 

Statistics, 2016b). We did not capture any anthropometric measurements for children or 

educator/parent health indicators for non-communicable diseases that could have possibly 

contributed to the types of food provided. Postcode was used as an indicator of SES for 

educators and children/families, however information on parental education and income 

were not assessed which may have a greater impact on food provision. Finally, the healthy 

food provision index score we developed is not validated. 

6.6 Conclusion 

The findings of our study suggest there is opportunity to improve the nutritional quality 

and quantities of food provided to children attending FDC, particularly replacing 

discretionary foods with vegetables, meat and meat alternatives, and dairy and choosing 

wholegrain alternatives over refined grains. Due to the complex and multifaceted factors 

contributing to the high provision of discretionary foods and suboptimal provision of food 

groups, many strategies are required to improve the food provided to children in FDC 

targeting the service provider, educators and parents. Further research to investigate the 
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barriers and potential solutions to providing nutritious foods to young children attending 

FDC is warranted.   
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Chapter 7: Assessment of feeding practices and mealtime 

environments in Australian family day care services: an 

observational study 
 

 

The previous chapter assessed the food and beverages provided to children and found 

these to be sub-optimal. In this chapter, educators’ feeding practices and mealtime 

environments are examined. As highlighted in the literature, few studies have observed 

educators’ feeding practices and the mealtime environments in FDC.   

 
 
This chapter addresses Research Question 4:  

i. What are educators’ feeding practices and the mealtime environment during 

FDC?  

ii. What factors are associated with educators’ feeding practices and the mealtime 

environment in FDC settings? 

 

This chapter has been published as:  

Kerr, E., Kelly, B., Norman, J., Furber, S., Hernandez, L., Hammersley, M.L., Ryan, S., 

Franco, L., Vuong, C., Okely, A.D., 2021. ‘Assessment of feeding practices and 

mealtime environments in Australian family day care services: an observational study’. 

Journal of Nutrition Education and Behavior (accepted for publication, October 2021).  
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7.1 Introduction  

Mealtimes in Early Childhood Education and Care (ECEC) services provide an 

opportunity for children to learn healthy eating behaviours and to develop social, 

language and fine motor skills (Harte et al., 2019). The feeding practices of educators in 

ECEC services and the mealtime environment can influence the amount and types of 

foods children eat (Shloim et al., 2015), and when they eat, and can result in 

improvements in child diet quality (Tovar et al., 2016; Ward et al., 2015). The mealtime 

environment includes the mealtime atmosphere, who is present and eating with the 

child, and distractions in the room, such as using electronic devices while eating. The 

Australian ECEC regulatory framework, the National Quality Framework, recommends 

relaxed and enjoyable mealtimes, sitting with children, modelling healthy eating, 

responsive and meaningful interactions with children and supporting children’s self-

regulation (Australian Children’s Education and Care Quality Authority, 2020). Further, 

all ECEC training qualifications in Australia must include learning outcomes relating to 

the promotion of healthy eating to children (Australian Government, 2020).  

Although studies in ECEC services have demonstrated that positive feeding practices 

improve child dietary intake and diet quality (Dev et al., 2014a; Ward et al., 2015), 

research in family day care (FDC) services (also referred to as family child care homes 

and home-based childcare) is underrepresented in the literature compared to center-

based ECEC services (Yoong et al., 2020). In Australia, FDC services can care for up to 

4 children under 5 years and 2 primary (equivalent to elementary) school-aged children 

in their own homes (Australian Children’s Education and Care Quality Authority, 

2018). Typically FDC educators work alone, caring for children of multiple ages and 

abilities and consequently face unique challenges during mealtimes, such as managing 

competing demands of child supervision and meal preparation (Tovar et al., 2018). 
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Baseline findings from the Keys to Healthy Family Child Care Homes study in the USA 

found that the mealtime environment and educators’ feeding practices did not affect 

children's diet quality (Benjamin-Neelon et al., 2018). However, Tovar et al., (2018) 

found that autonomy-supportive practices were significantly associated with children’s 

diet quality scores within US family child care homes.  

Previous studies exploring educators’ feeding practices or mealtime environments in 

Australian FDC have done so via educator self-report (Daniels et al., 2003; Wallace and 

Mills, 2019), however, educators are likely to over-report their use of positive feeding 

practices (Gans et al., 2019) and may also misperceive their use of negative feeding 

practices as positive (Dev et al., 2016). Australian FDC educators have reported many 

challenges during mealtimes, such as managing children’s behavior, food refusal, not 

trying new foods and fussy eating (Daniels et al., 2003; Wallace et al., 2017). It is 

important to gain a deeper understanding of Australian FDC educators’ feeding 

practices and mealtime environments and the factors associated with these aspects of 

care to inform evidence-based policies and professional development. In light of this, 

the current study aimed to (1) assess educators’ feeding practices and the mealtime 

environments in FDC services through direct observation, (2) to examine factors 

associated with FDC educators’ feeding practices and mealtime environments. 

 

7.2 Methods 

7.2.1 Study Design and Participants  

Australian FDC services work under a two-level structure: a service provider operates at 

the higher organisational level and educators are registered through the service provider 

at the lower, operational layer. Educators (n= 885) from 28 service providers who 
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participated in a previous study (Kerr et al., 2021) in the Illawarra Shoalhaven and south 

west Sydney regions of New South Wales, Australia were invited to participate in a 

one-day observational study on the nutrition and physical activity environments in their 

FDC service. Educators were eligible if their service provider was located in the 

sampling areas and they cared for at least three children aged 0-5 years.  

Informed written consent was obtained from educators and parents/caregivers. 

Educators received an AUD$100 educational resource voucher for participating in the 

study. The study was approved by the University of Wollongong Human Research 

Ethics Committee (2019/ETH10743).   

7.2.2 Data collection 

One-day site visits to FDC services were conducted in April 2019 to February 2020. 

Observations commenced from the start of the day when at least two children were 

present and ended when only one child was left. All mealtimes were observed during 

this period. This varied between two to four meals, and could include breakfast, 

morning tea, lunch, afternoon tea and/or dinner. The Environment Policy Assessment 

and Observation instrument (EPAO) was used to objectively assess the FDC’s nutrition 

and physical activity environment (Vaughn et al., 2017; Ward et al., 2008). The 

instrument is a valid and reliable tool that was developed in the US for center-based 

ECEC services and has been modified to assess the environment in USA family child 

care homes (Vaughn et al., 2017). The EPAO captures 16 best practice items for 

mealtime environments and feeding practices during each mealtime (breakfast, morning 

tea, lunch, afternoon tea and dinner). Each item is coded 1 if it is observed or 0 if it is 

not observed for each mealtime. Additionally, an EPAO score on a scale of 0–3 is 

calculated using the EPAO–FCCH scoring rubric (Vaughn et al., 2017) based on the 
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proportion of mealtimes an item is observed within each service, where higher scores 

indicate closer compliance to best practice. The best practice items are also grouped into 

a mealtime environment or feeding practices environmental sub-scale score using the 

EPAO–FCCH scoring rubric (Vaughn et al., 2017). The environmental sub-scale score 

is calculated by averaging the scores of best practice items in the mealtime 

environments and feeding practices categories. 

For each best practice item, educators were categorised as never using the practice 

during any observed mealtime, using the practice during some mealtimes (used during 

at least one mealtime but not every mealtime) or using the practice during every 

mealtime. The item about food service style was modified to capture how children were 

provided with the food in their lunchbox (i. educator selected food for children without 

asking; ii. educator offered children a few food options from their lunchbox; or iii. child 

chose what food to eat from their lunchbox). Due to the variation in food provision, the 

best practice ‘educator ate healthy food’ was combined with the best practice ‘educator 

ate the same food with children’. Six additional feeding practices relevant to this study 

were added to the instrument based on previous research in the USA that modified the 

EPAO to better capture feeding practices of family childcare home providers (Tovar et 

al., 2018), to give a total of 22 EPAO best practice items used in the current study. The 

additional feeding practices were scored in the same way as similar practices in the 

original EPAO instrument. A content map of food parenting practices guided the 

categorisation of feeding practices into three constructs: coercive control, structure, or 

autonomy support (Table 7.1) (Vaughn et al., 2016). Data collectors recorded notes 

about the mealtime environment and educators' interactions with children.  
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The lead author trained an additional two data collectors and all three data collectors 

completed the online EPAO training. The lead author conducted two trial observations 

in a different sample area to determine that the USA tool was suitable for use in the 

Australian FDC setting. Each data collector completed the first observation with the 

lead author to ensure that they were completing the assessments correctly. To assess 

reliability of the assessments, intraclass correlations (ICC) were calculated for the 22 

best practice items. The ICCs (95% confidence interval) were 0.91 (0.78-0.96) and 0.95 

(0.87-0.98), therefore a single data collector undertook the remaining observations at 

FDC services. The educator was notified the day before the visit.  

Educators completed a short online survey when they provided consent that captured 

information on their postcode of residence (equivalent to zip code), language spoken at 

home, ECEC experience, and nutrition-related professional development undertaken in 

the past two years. Postcode of residence was used as a proxy for socioeconomic status 

(SES), based on the Australian Bureau of Statistics’ Index of Relative Socioeconomic 

Disadvantage, and categorised into low and middle/high SES (Australian Bureau of 

Statistics, 2018). Main language spoken at home was used to categorise educators into 

English-speaking or non-English-speaking backgrounds (Australian Bureau of 

Statistics, 2016). 

7.2.3 Data analysis 

Statistical analyses were conducted using SPSS (Version 26.0, IMB Corp, Armonk, NY, 

2019). Descriptive statistics were calculated for the median and interquartile range of 

the EPAO score and the frequency of educators’ feeding practices observed (never, 

some mealtimes or all mealtimes). Independent t-tests were performed to determine if 

educators’ SES, main language spoken at home, ECEC experience or professional 
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development in the last 2 years was associated with educators' feeding practices and 

mealtime environment. Significance levels were set at p<0.05. 

At the completion of data collection, the additional notes recorded by data collectors 

were added to NVivo 12 and qualitatively analysed to identify any themes that were not 

captured in the EPAO tool (QSR International Pty Ltd., 2020). New themes were coded 

using the content map of food parenting practices (Vaughn et al., 2016). The lead author 

also checked the notes throughout the data collection period to cross-check the reported 

practices on the EPAO with the notes. 

 

7.3 Results 

Due to COVID-19 restrictions, data collection was suspended prematurely in March 

2020. Thirty-three female educators and 104 children (mean age 3.2 years) participated 

in the study. Nineteen educators spoke a language other than English as their main 

language and 15 lived in a low SES area. Sixteen educators had more than 10 years’ 

experience working in ECEC and 10 educators reported partaking in nutrition-related 

professional development in the past two years. One-hundred mealtimes were observed. 

On average, three mealtimes were observed and children spent 72 minutes per day 

consuming meals and snacks at FDC. Nine FDC services had food provided only by 

educators, 14 services had food provided by parents/caregivers and 10 had food 

provided by the educator and the parents/caregivers.  

Educators used a combination of positive and negative practices, often during the same 

meal occasion. Table 7.1 shows the median EPAO score, and the number of educators 

observed using positive and negative practices during no mealtimes, some mealtimes or 

at every mealtime. Educators were observed to do better at avoiding negative practices 
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than at displaying positive practices. While 23 educators were observed displaying the 

positive practice of sitting with children during every mealtime, less than one-third of 

educators were observed using any positive practices during every mealtime. Over two-

thirds of educators never used negative practices, with the exception of 18 educators 

who spoon-fed a child to get them to eat.  
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Table 7. 1 Family day care educators’ positive and negative feeding practices and 

mealtime environment (N=33) 

Positive best practice items Number of educators   

Never 

used 

Some mealtimes  

(at least one but 

not every 

mealtime) 

Every 

mealtime 

Median 

(IQR) 

EPAO 

scorea 

Autonomy support     

Educator positively encouraged 

children to try the foods on 

their platesc 

12 14 7 1 (0-3) 

Educator used an authoritative 

feeding stylec 

13 11 9 1 (0-3) 

Educator positively talked 

about the foods children were 

eatingd 

14  18 1 1 (0-1) 

Educators allowed children to 

serve themselves/choose what 

food they wantd 

19 12 2 0 (0-1) 

Verbal praise for trying a new, 

less preferred or healthy foodd 

26 7 0 0 (0-0) 

Educator talked about feelings 

of hunger and fullnessb 

 29 4 0 0 (0-0) 

Structure     

Educator sat with children 

during meald 

3 7 23 3 (2-3) 

Educator led or encouraged 

non-food conversation during 

mealsb 

11 15 7 1 (0-2) 

Educator ate healthy food OR 

ate same food with children 

during meald 

18 15 0 0 (0-1) 

Educator role modelled eating 

healthy foodsd 

20 13 0 0 (0-1) 

Children involved in meal 

preparation, planning or clean-

upb 

22 11 0 0 (0-1) 
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Negative best practice items Number of educators   

Never 

used 

Some mealtimes 

(at least one but 

not every 

mealtime) 

Every 

mealtime 

Median 

(IQR)  

EPAO 

scorea 

Coercive control      

Educator spoon-fed a child 

(that can feed themselves) to 

get them to eat b 

15 16 2 1 (1-3) 

Educator pressured a child to 

eat more than they seemed to 

wantc 

22 10 1 3 (1-3) 

Food bribe/reward for eating 

less preferred foodc 

25 8 0 3 (3-3) 

Non-food reward/bribe for 

eating a specific foodc 

27 5 1 3 (3-3) 

Second helpings were served 

to a child even when the child 

did not ask for morec 

29 4 0 3 (3-3) 

Food bribe/reward for a 

particular behaviour c 

31 2 0 3 (3-3) 

Educator required child to sit 

at the table until they finished 

the mealc 

29 4 0 3 (3-3) 

Educator used food to control 

a child’s emotionsb 

32 1 0 3 (3-3) 

Structure     

Educator talked on the phone, 

texted or worked on the 

computer during mealsb 

24 9 0 3 (2-3) 

Screen device could be seen or 

heard from the eating aread 

24 9 0 3 (3-3) 

When a child ate less than half 

of a meal or snack, the 

educator removed the plate 

without asking the child if 

they were fullc 

29 3 1 3 (3-3) 

IQR- interquartile range; EPAO- Environment Policy Assessment and Observation  

aEPAO scores (0-3): higher scores indicates closer to compliance to best practice 
bNew practice based on the article by Tovar et al10 
c Best practice items averaged to create the feeding practices environmental subscale 
d Best practice items averaged to create the feeding environment environmental subscale 
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Table 7.2 shows the factors associated with educators’ feeding practices and mealtime 

environment. There were no significant associations between educators’ SES, main 

language spoken at home, ECEC experience or professional development in the last two 

years and educators’ feeding practices or mealtime environment. 

The following additional practices were observed by educators and captured in the 

mealtime notes: educator ignored or showed indifference to children during the meal 

(n=4 educators), enforced table manners (n=4), rushed a child/children to eat (n=3), 

praised a child for finishing his/her plate (n=3) and the presence of distractions (other 

than TV or screen device) (n=3). Thirteen educators provided children with food or 

beverages outside of a structured mealtime, including seven educators who gave 

children a bottle of milk to drink while laying down during nap time. 
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Table 7. 2 Factors associated with educators’ feeding practices and mealtime environment (N= 33) 

Environment 

and Policy 

Assessment and 

Observation 

subscale scoresa  

Main language 

spoken at home 

 

 

P Socio-economic 

status  

 

 

P Nutrition 

professional 

development (past 

2 years) 

P 
Early Childhood 

Education and Care 

experience 

P 

English 

(n=14) 

NESB 

 (n=19) 

 
Low 

(n=15) 

Middle/ 

high  

(n=18) 

 
Yes 

(n=10) 

No 

(n=23) 

 <10 

years 

(n=17) 

≥10 years 

(n=16) 

 

Feeding practice 

scores  

Mean (SD) 

1.9 (0.4) 1.8 (0.4) .30 1.9 (0.4) 1.9 (0.4) .96 1.9 (0.3) 1.9 (0.4) .77 1.8 (0.4) 1.9 (0.4) .64 

Mealtime 

environment scores 

Mean (SD)  

1.7 (0.3) 1.5 (0.3) .13 1.6 (0.3) 1.6 (0.3) .80 1.5 (0.3) 1.6 (0.3) .46 1.6 (0.3) 1.6 (0.3) .55 

SD indicates standard deviation, NESB indicates non-English speaking background. 
aSubscale scores range from 0 and 3, with higher scores indicating closer to best practice. 

Note: Independent t-test was used in all analyses 
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7.4 Discussion 

This study assessed educators’ feeding practices and mealtime environments in 

Australian family day care services and examined the factors associated with educators’ 

feeding practices and mealtime environments. Most educators avoided the use of 

negative feeding practices, apart from spoon-feeding a child to get them to eat. Despite 

this, fewer educators were observed to use positive feeding practices during every 

mealtime, such as role modelling healthy eating and talking positively about food. This 

research highlights the need to target mealtimes as an opportunity for developing 

healthy eating behaviors and life skills through positive feeding practices and supportive 

mealtimes.   

The study found that most educators did not use autonomy-supportive practices during 

every mealtime. This is concerning as educators’ use of autonomy-supportive practices 

has been associated with higher diet quality scores (Tovar et al., 2018) and increased 

willingness to try healthy foods in children attending family child care homes in the 

USA (Tovar et al., 2016). The most common autonomy-supportive feeding practices 

observed in the present study were educators using an authoritative feeding style and 

educators encouraging a child to try the foods on their plates. Authoritative feeding 

style, where the caregiver encourages the children to eat healthy foods, but the child 

determines which foods they eat, has been associated with improved vegetable and 

dairy intake (Patrick et al., 2005) and a healthy body mass index (Shloim et al., 2015). 

The least common autonomy-supportive feeding practices observed were educators 

allowing children to serve themselves, verbal praise for trying new or less preferred 

food and talking about feelings of hunger and fullness. Family-style meals, where 

children can self-select the foods they eat and the quantity; encourages children to self-

regulate their appetite (Benjamin Neelon and Briley, 2011), develop social skills 
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(Benjamin Neelon and Briley, 2011) and can increase vegetable intake(Cooke et al., 

2004). Consistent with previous studies, this study found that most educators did not 

provide children with an opportunity to serve themselves or choose what they wanted 

from their lunchbox during every mealtime (Gans et al., 2019; Martyniuk et al., 2015; 

Tovar et al., 2018). The least common autonomy support practice was educators talking 

about feelings of hunger and fullness; which can support children to self-regulate their 

food intake (Ramsay et al., 2010). Tovar et al., (2018) also found that less than one-third 

of educators (n=133) talked about feelings of hunger or fullness with children. This 

could be due to educators’ lack of awareness about children’s ability to respond to their 

hunger and satiety cues and self-regulate their appetite (Dev et al., 2017, 2014b). 

Increased awareness and skills to communicate with children about their hunger and 

satiety could be a simple yet effective practice for educators to implement in mealtime 

conversations. The low autonomy-supportive practices observed in this study are 

contrary to self-reported practices from 140 Australian FDC educators in South 

Australia, over three-quarters of educators reported that they often or always encourage 

children to try new foods, and let children decide when they have had enough food to 

eat (Daniels et al., 2003).  

Educators were more likely to structure mealtimes positively by sitting with children, 

encouraging conversation and role modelling eating healthy foods opposed to negative 

practices, such as allowing children to watch screen devices during mealtimes or using a 

screen device themselves. Sitting with children during a mealtime was the most 

common positive feeding practice observed however, less than half of the educators ate 

the same or healthy foods with children, or role modelled healthy eating. The National 

Quality Framework recommends modelling healthy eating during mealtimes (Australian 

Children’s Education and Care Quality Authority, 2018). Educators sitting with children 
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during meals and snacks and eating the same foods with children have been associated 

with increased vegetable intake in ECEC centre-based services (Kharofa et al., 2016). 

Sitting with children and encouraging conversation is also important to develop social 

and language skills (Kultti, 2014). Previous studies have highlighted challenges that 

FDC educators have reported in regard to role-modelling positive food behaviors, such 

as lack of time and competing priorities such as feeding children and managing 

behavior (Vandeweghe et al., 2016; Wallace and Mills, 2019). 

Despite there being only limited use of positive practices, in most cases, educators in 

this study were not observed consistently using excessive coercive practices. Coercive 

practices can inhibit children’s ability to self-regulate their appetite and can also reduce 

children’s preferences for nutritious foods such as vegetables (Stoeckel et al., 2017). 

Similar to this study, Tovar et al found that over half (64.1%) of the FDC educators 

spoon-fed a child to get them to eat whereas just over one-third (38%) pressured a child 

to eat more than they seemed to want to eat. (Tovar et al., 2018) Educators may use 

coercive feeding practices for a variety of reasons, including perceived benefits of the 

effectiveness of the practices in getting children to eat, pressure from parents, not 

trusting children’s ability to self-regulate and children’s responses to eating, for 

example, children refusing to eat foods, or asking for seconds (Dev et al., 2016; Tovar 

et al., 2016). Many educators inadvertently use negative practices and are also unaware 

of the consequences relating to appetite dysregulation and developing an unhealthy 

relationship with foods (Dev et al., 2016). Interviews with FDC educators in the USA 

have identified several facilitators that support educators’ avoidance of coercive feeding 

practices. These include using positive feeding practices as alternative feeding practices; 

nutrition professional development; and, policies that do not allow the use of coercive 

practices, such as not using food as a reward (Dev et al., 2016). 
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The present study found that educators’ feeding practices and mealtime environment 

scores were not associated with main language spoken at home, SES, nutrition 

professional development or ECEC experience. Previous studies have reported 

associations with educators’ feeding practices and mealtime environment, however, the 

Keys to Healthy Family Child Care Homes randomised control trial found no significant 

improvements in feeding practices and feeding environment scores after the intervention 

(Ward et al., 2020). Research in family child care homes in the USA have found no 

differences between Hispanic and non-Hispanic educators modelling healthy eating 

(Gans et al., 2019). However, Hispanic educators were more likely to use coercive 

controlling feeding practices such as rewarding children for eating certain foods, 

pressuring children and encouraging children to eat all the foods on their plate (Gans et 

al., 2019; Tovar et al., 2015). A study in the USA found that family child care home 

educators’ participation in the Child and Adult Care Food Program (CACFP), a proxy 

for lower SES, were more likely to use positive feeding practices, including teaching 

children about the healthy foods they were eating (Erinosho et al., 2018). However, this 

could be due to the training and resources provided by CACFP.  

This study has a number of limitations. First, the small sample size means the 

population may not have been representative of FDC educators in the area. The 

observation study was also conducted on one day which may not have captured usual 

behaviour. It is also possible that some educators altered their behaviors due to the 

presence of observers. Despite these limitations, this research contributes to the scant 

studies conducted in FDC services.  
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7.5 Implications for research and practice 

This research provides insights into the mealtime environment and educator feeding 

practices in Australian FDC services and highlights the need for specific training on 

positive feeding practices. These findings provide support for future interventions to 

target mealtimes as a pedagogical opportunity for developing healthy eating behaviours 

and learning life skills through positive feeding practices and supportive mealtimes. This 

could be done by providing Australian educators with the skills to integrate mealtimes 

into program planning and learning outcomes to meet the National Quality Framework, 

for example, using responsive interactions and supporting children’s self-regulation. 

Further research with Australian FDC educators is warranted to determine whether the 

standards in the National Quality Framework are feasible at each mealtime and also to 

understand the enablers and barriers to using autonomy-supportive practices and avoiding 

coercive practices.  
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Chapter 8: Environmental influences on physical activity and 

sedentary behaviour of children in family day care 
 
 

The previous two chapters examined the foods and beverages provided to children in 

FDC and the mealtime environments and educator feeding practices. This chapter 

assessed the physical activity and sedentary behaviour environment. Further, the chapter 

examined the relationship between the environment and children’s physical activity and 

sedentary behaviour.   

 

This chapter addresses Research Question 5: 

i. How much time do children spend in physical activity and sedentary behaviour 

during FDC? 

ii. Are the policies, practices and environments at a service provider and educator 

level associated with children’s physical activity and sedentary behaviour? 

 

 
This chapter has been submitted to a peer-reviewed journal and is currently under 

review: 

Kerr, E., Hammersley, M.L., Norman, J., Furber, S., Hernandez, L., Ryan, S., Franco, 

L., Vuong, C., Okely, A.D. ‘Environmental influences on physical activity and 

sedentary behaviour of children in family day care’. Child: Care, Health and 

Development (under review).  
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8.1 Introduction 
 

Physical activity is important for optimal gross motor, musculoskeletal, cardio-metabolic, 

and cognitive development (Carson et al., 2017; Timmons et al., 2012). Conversely, 

excess sedentary screen time is associated with cardiovascular disease, obesity, motor 

development problems, sleep issues, concentration and socialisation problems (Li et al., 

2020). The Australian 24-Hour Movement Guidelines for the Early Years (birth to 5 

years) recommend children aged 2-5 years should spend 180 minutes of their day in a 

variety of physical activities and 60 minutes in energetic play (ie, moderate- to vigorous-

intensity physical activity) (Australian Government: Department of Health, 2017). 

Further, children aged 2-5 years should spend less than one hour of their day in sedentary 

screen time, and children aged 0-2 years should have no sedentary screen time (Australian 

Government: Department of Health, 2017). Less than two-thirds (61%) and one-quarter 

(25%) of Australian children aged 2-5 years are meeting physical activity and screen time 

guidelines, respectively (Australian Institute of Health and Welfare., 2018). 

Early Childhood Education and Care (ECEC) services are recognised as a key setting to 

promote children’s physical activity (WHO, 2017). In Australia, family day care (FDC) 

is a type of ECEC service where educators provide education and care for up to four 

children below school age (0-5 years) and an additional three school-aged children (5-12 

years) in a home environment (Australian Children’s Education and Care Quality 

Authority, 2020). Over 125,000 Australian children aged between zero and 12 years 

attended FDC in 2019 (Australian Government, 2018). Australian FDC educators must 

be registered through an approved service provider to receive government subsidies 

(Australian Children’s Education and Care Quality Authority, 2020). The service 

provider monitors and supports educators compliance to the Australian ECEC National 

Quality Framework (NQF) and the service providers’ policies (Australian Children’s 
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Education and Care Quality Authority, 2020). The NQF includes the National Law and 

National Regulations, National Quality Standards and an approved Learning Framework 

(Australian Children’s Education and Care Quality Authority, 2020). Physical activity is 

promoted in the NQF; however, policies containing guidelines on physical activity, 

sedentary behaviour and screen time are not mandatory in Australian ECEC services 

(Australian Children’s Education and Care Quality Authority, 2020). Furthermore, no 

specific ECEC guidelines outline recommended levels of physical activity, sedentary 

behaviour, or screen time.  

The Institute of Medicine (IOM) recommends children are provided with at least 15 

minutes of physical activity per hour spent in ECEC services (Birch et al., 2011). Studies 

involving direct observation in family child care homes in the USA and home-based 

childcare in Canada (equivalent to FDC) have found many children are not meeting these 

guidelines (Chai et al., 2020; Mazzucca et al., 2018; Vanderloo et al., 2015a). 

Improvements in children’s physical activity (Gunter et al., 2012; Neshteruk et al., 2018) 

and sedentary behaviour (Chai et al., 2020) in family child care homes has been positively 

associated with the provision of daily outdoor active play (Chai et al., 2020; Gunter et al., 

2012); fixed and portable play equipment (Chai et al., 2020; Gunter et al., 2012); 

availability of indoor play space (Chai et al., 2020; Gunter et al., 2012; Neshteruk et al., 

2018); educators’ engagement in active free play time (Chai et al., 2020; Gunter et al., 

2012); and physical activity professional development (Gunter et al., 2012).  

Australian studies exploring the physical activity environments in FDC have identified 

there are insufficient opportunities for active play (De Silva-Sanigorski et al., 2011; 

Temple and O’Connor, 2003), screen time is not solely provided for educational purposes 

or to facilitate physical activity, and children under 2 years are provided with screen time 
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(Lum et al., 2020). However, no Australian studies have objectively measured children’s 

physical activity behaviours in FDC. It is unknown whether studies in the USA and 

Canada are comparable to the Australian FDC context. Therefore, this study aimed to 

objectively measure the physical activity and sedentary levels of children attending FDC 

and assess what aspects of the FDC environment were associated with children’s physical 

activity in FDC. 

 

8.2 Methods 

Cross-sectional physical activity data were collected from FDCs in New South Wales 

(NSW), Australia, from April 2019 to February 2020. The study was approved by the 

University of Wollongong Human Research Ethics Committee (2019/ETH10743).  

 

8.2.1 Study participants and recruitment 

FDC educators were recruited from a sample of 28 service providers who participated in 

the study outline in Chapter 5 (Kerr et al., 2021). Once the service provider agreed to 

participate, they were asked to provide a list of all their eligible FDC educators’ contact 

details to be invited to the study, as this information was not publicly available. If the 

service providers did not want to provide their educators’ contact details, they emailed 

their educators an invitation to participate. FDC educators were invited to participate in a 

one-day observational study to assess their FDC’s nutrition and physical activity 

environments. Educators were eligible if they cared for at least three children aged 0-5 

years, and their service provider was located in the Illawarra Shoalhaven or south western 

Sydney regions of NSW. Educators and parents or caregivers provided informed written 

consent. Participating educators received an AUD$100 educational resource voucher.  
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A power calculation was conducted based on children’s physical activity levels, which 

was a primary outcome of the study. A target sample size of 220 children was calculated 

based on a sample of 28 service providers with 700 eligible educators and approximately 

2200 children that participated in a previous study (Kerr et al., 2021). The power 

calculation used baseline data of children’s physical activity levels in family child care 

homes (Mazzucca et al., 2018) , with an intraclass correlation of 0.33, a mean of 8.1 (3.1) 

minutes per hour in physical activity, design effect 1.99, and cluster size of three children 

per service.  

 

8.2.2 Data collection 

One-day observations were conducted in FDCs to assess children’s physical activity 

levels, the physical activity environment and collect child and educator demographic data.   

 

Physical Activity 

Children’s sedentary, light- and moderate- to vigorous-intensity physical activity was 

measured using Actigraph GT3X+ accelerometers, worn on an elastic belt over the right 

hip during the day. Data collectors fitted children with an accelerometer on arrival to the 

FDC and removed it when the child left for the day. Accelerometers were initialised to 

record data in 15-second epochs. Data collectors recorded times the belt was fitted, and 

individual nap times and non-wear periods (consecutive 0 counts for ≥60 minutes) were 

excluded from the data. Children’s accelerometry data were considered valid if they had 

a minimum wear time of 3 hours (excluding nap time) (Okely et al., 2020). Child cut-

points were ≤ 25 counts/15 seconds for sedentary behaviour (Janssen et al., 2013) , ≥200 

counts/15 seconds for total physical activity (light-, moderate-, and vigorous-intensity 

physical activity) (Pate et al., 2015) and ≥420 counts/15 seconds for moderate- to 
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vigorous-intensity physical activity (MVPA) (Janssen et al., 2013). Time spent in 

sedentary, MVPA, and total physical activity in minutes/hour was calculated by dividing 

each category by the child’s daily wear time. 

 

Physical Activity Environment  

The physical activity practices, environment, and policies in FDCs were assessed using 

the Environment Policy Assessment and Observation instrument for family child care 

homes (EPAO-FCCH) (Vaughn et al., 2017). The EPAO-FCCH is a reliable and valid 

tool designed to objectively assess the nutrition and physical activity environment in 

family child care homes in the USA (Vaughn et al., 2017; Ward et al., 2008). Data were 

collected from the start of the day when at least two children were present and ended 

when only one child was left. The lead author completed the online EPAO training and 

conducted two trial observations in a different geographic sample area. The lead author 

then trained two additional data collectors using the online EPAO training and additional 

contextual information relevant to the Australian FDC sector. Interrater reliability was 

calculated between data collectors for the first assessment (over 90% agreement); 

consequently, a single data collector undertook the remaining observations at a service. 

The educator was notified the day before the visit.  

 

The EPAO captured 27 best practice physical activity items that were scored on a scale 

from 0 to 3 using the EPAO-FCCH scoring rubric. The best practice items were assigned 

to 10 environmental categories and averaged to produce a subscore ranging from 0 to 3 

(Table 8.1). An overall physical activity score out of 30 was calculated by summing the 

subscores. Higher subscores and overall physical activity scores indicate closer proximity 

to meeting best practice and a better physical activity promoting environment. The 



181 

 
 

General Sedentary Time section in the EPAO was adapted to include all types of screen 

devices (i.e. computers, tablets, video games) in addition to television. In Australian FDC, 

policies are held at the service provider level, and educators do not have individual 

policies. Therefore, policies were collected at the service provider level and reviewed by 

the lead author using the EPAO document review criteria.  

 

Table 8. 1 Description of Environment and Policy Assessment and Observation 

Physical Activity Subscore Categories  

EPAO subscore category Description of EPAO subscore categories  

Physical activity time 

provided 

Total amount of indoor and outdoor physical activity time per day; 

teacher-led physical activity time; and length of seated time at one 

time  

Indoor play environment Availability and types of portable play equipment; and posters and 

books to promote physical activity  

Physical activity practices Not withholding physical activity (>5 minutes) as punishment; 

Teacher role during play time; and physical activity in routines or 

transitions  

Physical activity education 

and professional 

development 

Planned gross motor lessons; informal physical activity education; 

professional development for physical activity; and family education 

about physical activity  

Physical activity policy Comprehensive, written policy including content around physical 

activity amount, equipment, and teacher practices  

Outdoor playtime Outdoor play sessions; and outdoor time 

Outdoor play environment Shaded play spaces; open area; garden; offering portable play 

equipment; and portable play equipment accessibility  

Screen time Location of televisions; total TV time; educational and commercial-

free programming; and alternate activity during screen time  

Screen time practices Not using screen time as a reward; and teachers engaging with 

children during screen time  

Screen time policy Comprehensive, written policy including content around screen time 

type, use, and teacher practices  

Abbreviations: EPAO, Environment and Policy Assessment and Observation (Vaughn et al., 

2017) 
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Demographic Surveys  

Educators completed a survey to capture information on their main language spoken at 

home, postcode of residence, ECEC experience and qualifications, and physical activity-

related professional development undertaken in the past two years. Educator’s main 

language spoken at home was used to categorise educators into English-speaking or non-

English-speaking backgrounds (Australian Bureau of Statistics, 2016). Postcode of 

residence was used as a proxy for socioeconomic status (SES), based on the Australian 

Bureau of Statistics’ Index of Relative Socioeconomic Disadvantage, and categorised into 

low and middle/high SES (Australian Bureau of Statistics, 2018).  

 

8.2.3 Data analysis 

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 27 

(IBM Corp., 2020). Descriptive statistics were used to calculate the means and SDs of 

children’s activity levels and the EPAO-FCCH subscores. Each EPAO subscore was 

dichotomised into a high or low EPAO physical activity environment score using a 

median split. Linear mixed models were used to assess the association between different 

child activity levels (sedentary, MVPA and total physical activity) and the 10 EPAO 

subscores. The FDCs were added as a random effect to account for FDC clustering. 

Confounding variables were children’s age, sex, SES and language and educator’s SES, 

language, ECEC experience and qualification.  Effect sizes were calculated using Cohen’s 

d and judged as large (≥0.80), moderate (≥0.50), and small (≥0.20) (Cohen, 1992). 

 

8.3 Results 

Due to COVID-19 restrictions, data collection was suspended in March 2020 before the 

sample size was reached. Thirty-three female educators and 104 children (mean age 3.2 
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years, SD 1.2 years) from nine service providers participated in the study. Valid 

accelerometery data for 85 children (82%) aged 1-5 years was available (mean age 3.2, 

SD 1.3 years, wear time 5.3 (1.3) hours). Child and educator demographics are presented 

in Table 8.2. Nineteen educators (58%) spoke a language other than English as their main 

language, and 15 (46%) lived in a low SES area.   

The mean number of minutes (and SD) per hour that children participated in different 

physical activity intensity levels were: sedentary 27.5 (5.4), light 8.4 (2.0), moderate- to 

vigorous-intensity physical activity 7.8 (3.8) and total physical activity 16.3 (4.7). Forty-

eight (56%) children met the IOM recommendation for participating in ≥15mins/hour of 

physical activity. On average, children were provided with 86 (65) minutes of outdoor 

playtime each day and 14 (16) minutes of teacher-led physical activity. Twenty-nine 

educators provided children with outdoor playtime for an average of 98 minutes, and 24 

educators provided children with teacher-led physical activity for an average of 20 

minutes. Eleven educators offered screen time to children, ranging from 10 to 100 

minutes. Five educators intentionally used screen time for educational purposes or to 

promote physical activity (ranging from 2 to 17 minutes). Five educators used screen time 

for recreational purposes, (i.e. not for education or physical activity) and did not engage 

or discuss the content with the children (ranging from 10 to 95 minutes). Six educators 

offered screen time to children younger than two years.  

The highest EPAO subscores (mean [SD]) were screen time (2.4 (0.8)), screen time 

practices (2.7 (0.6)) and outdoor play environment (2.0 (0.8)) (Table 8.3). The lowest 

EPAO subscores were physical activity policy (0.5 (0.2)), screen time policy (0.73 (1.1)) 

and physical activity education and professional development (0.9 (0.6)). The overall 

physical activity environment ranged from 11 to 20, with an average score of 15.2 (2.3). 
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Table 8. 2 Sociodemographic characteristics of family day care educators and children  

Educator characteristics (n=33) N (%) 

Main language spoken at home 

English 

Language other than English 

 

14 (42) 

19 (58) 

Socioeconomic status 

Low (Quintiles 1-2) 

Medium/High (Quintiles 3-5) 

 

15 (46) 

18 (54) 

Sex, female 33 (100) 

Years worked in Early Childhood Education and Care  

< 10 years 

≥10 years 

 

17 (52) 

16 (48) 

Years working in family day care  

< 10 years 

≥10 years 

 

24 (73) 

9 (27) 

Early Childhood Education and Care Qualification 

Certificate III 

Diploma 

University 

 

7 (21) 

23 (70) 

3 (9) 

Physical activity professional development (past 2 years) 9 (27) 

Physical activity policy (service provider level) 8 (25) 

Screen time policy (service provider level) 14 (42) 

Child characteristics (n=85)  

Age  

Toddlers  (12-35 months) 

Preschoolers (36-60 months) 

 

34 (40) 

51 (60) 

Sex, female  36 (42) 

Main language spoken at home 

English  

Language other than English  

 

47 (55) 

38 (45) 

Socioeconomic status  

Low (Quintiles 1-2) 

Medium/High (Quintiles 3-5) 

 

32 (38) 

53 (62) 
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Table 8. 3 Mean EPAO physical activity subscore categories  

EPAO  subscore category1 Mean subscore 

(SD) 

Physical activity time provided 1.8 (0.5) 

Indoor play environment 0.8 (0.4) 

Physical activity practices 1.4 (0.2) 

Physical activity education and professional 

development 

0.9 (0.6) 

Physical activity policy 0.5 (0.2) 

Outdoor playtime 1.8 (1.0) 

Outdoor play environment 2.0 (0.8) 

Screen time 2.4 (0.8) 

Screen time practices 2.7 (0.6) 

Screen time policy 0.73 (1.1) 

Overall physical activity environment2 15.2 (2.3) 

Abbreviations: EPAO, Environment and Policy Assessment and Observation  
1Subscores range from 0-3, with higher numbers indicating closer proximity to meeting 

best practice standards 
2Out of 30  

Table 8.4 reports the relationship between the EPAO environmental subscores and 

minutes per hour of children’s sedentary behaviour, MVPA and total physical activity. 

Associations between the EPAO environmental subscores and minutes per hour of 

children’s sedentary behaviour, MVPA or total physical activity were small and not 

statistically significant. Physical activity time provided was negatively associated with 

sedentary behaviour with a medium effect size (Cohen d = 0.50). 

 

  



186 

 
 

Table 8. 4 Association between family day care EPAO subscores and children’s 

physical activity and sedentary behaviour 

 

EPAO 

subscore 

Sedentary behaviour 

(min/hr) 

Moderate- to 

vigorous-intensity 

physical activity 

(min/hr) 

Total physical 

activity (min/hr) 

Estimate 

(95% CI)a ES 
Estimate  

(95% CI) a 
ES 

Estimate  

(95% CI)a 
ES 

Intercept 
28.05 (21.93 

to 34.17) 
 

8.27 (4.68 to 

11.86) 
 

16.82 (11.38 

to 22.26) 
 

Physical 

activity time 

provided 

-3.35 (-7.28 

to 0.79) 
0.50 

2.10 (-1.02 

to 5.22) 
-0.47 

3.57 (-1.16 to 

8.30) 
0.54 

Indoor play 

equipment 

0.38 (-4. 31 to 

5.07) 
-0.18 

-1.05 (-3.80 

to 1.70) 
0.12 

-2.29 (-6.45 

to 1.87) 
0.23 

Physical 

activity 

practices 

-2.03 (-6.91 

to 2.86) 
0.09 

1.78 (-1.09 

to 4.64) 
-0.29 

2.16 (-2.18 to 

6.50) 
-0.23 

Physical 

activity 

education and 

professional 

development 

-2.68 (-7.87 

to 2.52) 
0.32 

-0.60 (-2.45 

to 3.65) 
0.01 

0.67 (-3.94 to 

5.29) 
-0.08 

Physical 

activity 

policy 

0.95 (-6.01 to 

7.92) 
-0.08 

-1.18 (-5.26 

to 2.90) 
0.23 

-2.06 (-8.23 

to 4.12) 
0.25 

Outdoor 

playtime 

1.46 (-4.53 to 

7.45 
-0.05 

-0.75 (-4.27 

to 2.76) 
0.01 

-1.22 (-6.54 

to 4.11) 
-0.05 

Outdoor play 

environment 

2.98 (-3.18 to 

9.15) 
-0.08 

-1.59 (-5.20 

to 2.03) 
-0.01 

-1.66 (-7.13 

to 3.82) 
-0.05 

Screen time 
2.50 (-4.31 to 

9.31) 
-0.12 

2.04 (-1.25 

to 5.33) 
-0.02 

2.70 (-2.28 

to7.67) 
0.02 

Screen time 

practices 

0.24 (-4.47 to 

4.96) 

 

-0.01 
-2.29 (-6.27 

to 1.69) 
0.20 

-2.80 (-8.82 

to 3.22) 
0.12 

Screen time 

policy 

-4.96 (-12.00 

to 2.08) 
0.26 

-0.43 (-3.18 

to 2.32) 
0.00 

-0.52 (-4.69 

to 3.65) 
-0.01 

CI, confidence interval; EPAO, Environment and Policy Assessment and Observation; 

ES, effect size  
aNo associations reached statistical significance at a p<0.05 
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8.4 Discussion 

This is the first known Australian study to objectively assess children’s physical activity 

levels and the physical activity environment in FDC. We found that nearly half of the 

children in this study did not participate in adequate amounts of physical activity in FDC 

and that the environment was not conducive to physical activity. This study supports the 

need for more resources for professional development and policies to support children’s 

physical activity in FDC.    

Almost half the children did not meet the IOM recommendations of 15 minutes of total 

physical activity per hour in FDC. Previous studies in FDC have reported children spend 

between 10.4 to 33.8 min/hr in total physical activity in FDC (Neshteruk et al., 2018; 

Vanderloo et al., 2015a). This large variance may be due to different physical activity cut-

points (Evenson et al., 2008; Pate et al., 2006; Pfeiffer et al., 2006; Van Cauwenberghe 

et al., 2011). FDC educators have reported a variety of challenges in promoting children’s 

physical activity, including their own physical health limitations, mixed ages of children 

(particularly younger children), inclement weather, lack of space, low confidence, skills 

and knowledge, concerns around safety and competing priorities, such as teaching literacy 

and numeracy (Fees et al., 2009; O’Connor and Temple, 2005; Riethmuller et al., 2009). 

Furthermore, there is a common misconception among FDC educators and parents that 

young children are naturally active (O’Connor and Temple, 2005). 

This study found low EPAO-FCCH environmental subscores, particularly physical 

activity and screen time policies, physical activity education and professional 

development and indoor play environment. Similar findings have been reported in family 

child care homes in the USA (Mazzucca et al., 2018). It is not surprising that physical 

activity and screen time policy scores were low in our study as these are not mandated 
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under the Australian Education and Care Services National Regulations. Studies in 

Australia (Kerr et al., 2021; Lum et al., 2020), the USA (Chai et al., 2020; Mazzucca et 

al., 2018), and Canada (Martyniuk et al., 2015; Tucker et al., 2015) have also found low 

levels of comprehensive physical activity and screen time policies. Interestingly, despite 

low screen time policy subscores, the subscores for screen time and screen time practices 

were high, and only one-third of educators used screen time. This finding is contrary to 

results from an Australian survey with 174 FDC educators that revealed almost two-thirds 

(64%) of FDC educators did not ensure the appropriate use of screen time for children 

(Lum et al., 2020). Appropriate use of screen time was defined as only using small screen 

devices (smartphones and tablets) with children for educational or physical activity 

purposes and not providing screen time for children under two years (Lum et al., 2020). 

This inconsistency may be due to our study only capturing one day of observational data 

for each FDC which may not be indicative of regular screen time use in FDC.   

The low education and professional development subscore highlights a gap in physical 

activity and screen time professional development for FDC educators. NSW Health offers 

a free capacity building program, Munch & Move®, to all NSW ECEC services to promote 

health-promoting practices for childen aged 0-5 years (Lockeridge et al., 2015). Munch 

& Move® provides FDC service providers with access to professional development, 

resources and support from a Local Health District health promotion officer to implement 

organisation-wide health promoting practices (Lockeridge et al., 2015). FDC service 

providers are encouraged to support their FDC educators to implement the program and 

access program training material. Direct access to the program training was extended 

towards FDC educators in 2019; however this was not actively promoted to those FDC 

service providers participating in this study. It is important to note that other physical 

activity interventions in FDC have been unsuccessful. The Romp & Chomp intervention 
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in Victoria reported significant reductions in organised active play and free inside play 

and no changes in outdoor free play, which was contrary to the intended effects of the 

intervention (De Silva-Sanigorski et al., 2011). The Keys to Healthy Family Child Care 

Home intervention found significant improvements in the time provided for physical 

activity and physical activity practices (Ward et al., 2020). However, the subscores were 

still low post-intervention, and there were no improvements in children’s total physical 

activity and MVPA levels (Ward et al., 2020).  

Our study found no environmental subscores were associated with children’s MVPA or 

sedentary behaviour. While not significant, the time provided for physical activity was 

negatively associated with sedentary behaviour and positively associated with total 

physical activity with a medium effect size. Other studies have found that time provided 

for outdoor play was negatively associated with sedentary behaviour in FDC (Chai et al., 

2020; Mazzucca et al., 2018) and positively associated with physical activity (Gunter et 

al., 2012; Mazzucca et al., 2018); however, these findings were only significant in two 

studies (Chai et al., 2020; Gunter et al., 2012). Nevertheless, this suggests that time 

provided for physical activity should be targeted in future interventions designed to 

increase physical activity in FDC.  

This study has several strengths and limitations. The small sample size limits the 

generalisability of the findings and the power to detect significant associations. The small 

sample size is attributed to the recruitment challenges and early cessation of the study due 

to COVID-19. Another limitation is that observations were only captured on one day, 

which may not represent usual practice. However, other studies have also only collected 

one day of observational data using the EPAO (Martyniuk et al., 2015; Vanderloo et al., 

2015b). Nevertheless, these are important findings that contribute to the growing 
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literature in FDC and the study is the first in Australia to objectively measure activity 

levels and observe the physical activity environment using a validated tool. 

8.5 Conclusions 

Children attending FDC are not meeting the IOM guidelines and the environments 

assessed are not conducive to physical activity. These findings highlight the need to 

provide professional development to FDC educators to improve the physical activity 

environment and increase children’s physical activity levels. Support around the 

development and implementation of physical activity and screen policies in FDC is 

warranted. Future studies in this field will benefit from consulting educators and service 

providers to develop strategies that overcome the unique challenges that FDC educators 

experience.   
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Chapter 9: General discussion and recommendations 

Chapter 9 presents an overview of the research findings, followed by an overall discussion 

of the research. The results are discussed and compared with the most recent body of 

literature. Next, the strengths and limitations are considered. Finally, implications for 

practice and policy and recommendations for future research are proposed.  

 

9.1 Overview of findings 

This doctoral thesis explored the nutrition and physical activity practices and 

environments at two levels of the FDC sector; the service provider and the educator level. 

Overall, this thesis provides evidence for the need to support educators' implementation 

of best practice guidelines. 

 

Research question 1. What are the correlates of children's dietary intake, physical 

activity and sedentary behaviours in ECEC settings? 

Chapter 3 examined the correlates of children's dietary intake, physical activity and 

sedentary behaviours in FDC. Most of the significant correlations identified were at the 

intrapersonal, interpersonal and organisational levels of the socio-ecological model. 

However, few studies assessed the same correlate, limiting the opportunity to pool 

findings across studies. Only two unique studies found significant associations with the 

same correlate. Indoor play space was positively associated with total physical activity 

(Gunter et al., 2012) and MVPA (Neshteruk et al., 2018). Children's dietary intake was 

associated with ethnicity (Ramirez et al., 2020; Tovar et al., 2020) and the food provided 

to children (Benjamin-Neelon et al., 2018; Tovar et al., 2018) in two studies; however, 

they were from the same study sample. Chapters 2 and 3 also identified that no Australian 
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studies have objectively assessed the nutrition, physical activity and sedentary 

environments in FDC services.  

 

Research question 2a. Is Munch & Move training associated with FDC service 

providers' nutrition, physical activity and screen time policies, resources and 

professional development?  

2b. To what extent do the service provider's policies adhere to national guidelines and 

relevant guidelines?  

Chapter 5 examined the effect of Munch & Move training on service providers' policies 

and practices. Service providers trained in Munch & Move were more likely to offer 

professional development to educators on healthy eating and physical activity and to have 

more comprehensive nutrition policies. However, the study found no significant 

differences in the resources supplied to families and educators. The study also highlighted 

the disparity in service providers' policies and practices across topic areas. Nutrition 

policies were more likely to be comprehensive and adhere to national guidelines than 

policies for infant feeding, physical activity, and screen time. Similarly, service providers 

were also more likely to provide families and educators with resources related to nutrition 

than for infant feeding, physical activity and screen time.  

 

Research question 3a. What is the nutritional quality of food provided to children 

during FDC? 

3b. Are the policies, practices and environments at a service provider and educator 

level associated with the type of food provided to children by parents or educators 

during FDC?  
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Chapter 6 assessed the food provided to 104 children in FDC by families and educators. 

Less than one-quarter of children were provided with 50% of their recommended food 

group servings for vegetables (17%), lean meat and meat alternatives (19%), and dairy 

(25%), and only 26% of children were provided with wholegrains. However, almost 

three-quarters of children (71%) were provided with excess discretionary foods (mean 

1.5 serves). The study found that children's age, SES and type of main meal were 

associated with the nutritional quality of food provided. However, service provider 

policies and educators' professional development were not associated with the food 

provided.  

 

Research question 4a. What are educators' feeding practices and the mealtime 

environment during FDC?  

4b. What factors are associated with educators' feeding practices and the mealtime 

environment in FDC settings? 

Chapter 7 assessed educators' feeding practices and mealtime environments. Educators 

often used a combination of positive and negative practices during the same meal 

occasion. Most educators avoided using negative feeding practices during every meal 

occasion; however, they did not consistently use positive feeding practices. Out of the 11 

positive best practice items assessed at mealtimes, the only practice used by most 

educators during at least one of the observed mealtimes was sitting with children whilst 

eating (n=30). The most common negative practice observed was educators' spoon-

feeding a child that were able to feed themselves to get them to eat (n=18 educators did 

this at least once). Educators' main language spoken at home, SES, nutrition professional 

development, or ECEC experience did not influence educators' feeding practices or 

mealtime environment scores. 



198 

 
 

Research question 5a. How much time do children spend in physical activity and 

sedentary behaviour during FDC? 

5b. Are the policies, practices and environments at a service provider and educator 

level associated with children's physical activity and sedentary behaviour? 

Chapter 8 explored the association between the physical activity environment and 

children's physical activity and sedentary behaviour. Almost half of the children (48 out 

of 85) in this study did not meet the Institute of Medicine recommendations of 15 minutes 

of total physical activity per hour in FDC. The lowest EPAO subscore categories were 

physical activity and screen time policies (that belonged to the associated service 

providers) and physical activity education and professional development. Further, 

educators' practices and the environment were not conducive to physical activity, 

particularly the indoor play environment and educators’ physical activity practices (for 

example, role during play time). The physical activity policies, practices and 

environments were not associated with children's sedentary behaviour, MVPA or total 

physical activity in FDC.  

 

9.2 Discussion of findings 

These findings provide important insights into Australian FDC services' healthy eating 

and physical activity environments and identify specific areas to develop and enhance 

policies and professional development. This thesis was unique as it examined the healthy 

eating and physical activity practices at the service provider level (Chapter 5) and 

educator level (Chapters 6-8) of the FDC sector. Only one other Australian study from 

the Hunter New England region of New South Wales has assessed FDC service providers' 

and educators' healthy eating and physical activity policies and practices (Lum et al., 

2020). Similar to our findings, Lum et al., (2020) found that more service providers had 
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comprehensive policies for nutrition compared to physical activity, screen time and 

breastfeeding policies. Lum et al., (2020) reported that only three out of 16 service 

providers had provided Munch & Move training to at least 80% of educators. In contrast, 

the study reported in this thesis (Chapter 5) found that most service providers trained in 

Munch & Move (18 out of 20) reported providing Munch & Move training to their 

educators. However, despite all the educators that participated in Phase 2 (Chapters 6-8) 

being registered with Munch & Move trained service providers, less than half of the 

educators had participated in healthy eating (n=16) and physical activity (n=13) 

professional development. These findings suggest that the Munch & Move program is not 

reaching a large number of FDC educators.  

This thesis was the first Australian study to capture detailed practices at the educator level 

using a validated observational assessment tool. In Chapter 3, the majority of correlations 

identified were at the intrapersonal, interpersonal and organisational levels of the socio-

ecological model. In our study, only three correlates were identified; two at the 

intrapersonal and one at the organisational level. The nutritional quality of the food 

provided to children was associated with children's age, socio-economic status, and main 

meal type. As identified in Chapter 3, another study similarly found that younger children 

had higher micronutrient densities than older children in FDC services in Rhode Island, 

USA (Esther et al., 2019). The finding that children from low socio-economic 

backgrounds in our study had higher food provision index scores was unexpected. 

Similarly, Tovar et al., (2020) found that children attending low-income FDC services 

consumed more greens, beans, and proteins foods than those in care with higher-income 

educators. However, another study found that FDC services with higher food 

expenditures served more protein, wholegrains, fresh fruit and vegetables than services 

with lower expenditures (Monsivais & Johnson, 2012). In addition, Lum et al., (2020) 
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found that educators from lower socio-economic backgrounds were less likely to 

implement Munch & Move best practices than educators from higher socio-economic 

backgrounds. Our finding that children provided with mixed dishes had significantly 

higher food provision quality compared to children provided with sandwiches/wraps/rolls 

was a result of mixed dishes containing more vegetables and protein foods. However, 

instead of replacing sandwiches with mixed meals, interventions should focus on 

improving ingredients in sandwiches and the quality of snacks at morning and afternoon 

tea. The food audit found that most discretionary foods were served as snacks at morning 

and afternoon tea. This highlights an opportunity to replace discretionary foods with 

vegetables, wholegrains, dairy and lean meat and meat alternatives during morning and 

afternoon tea.  

Chapter 6-8 found that service providers' policies did not influence the food provided to 

children, educators' feeding practices or children's physical activity or sedentary 

behaviour. The systematic literature review in Chapter 3 also found that policies were not 

associated with children's physical activity (Gunter et al., 2012; Mazzucca et al., 2018; 

Vanderloo et al., 2015) or sedentary behaviour (Chai et al., 2020; Delaney et al., 2014; 

Mazzucca et al., 2018; Tucker et al., 2015). Conversely, nutrition policies were 

significantly associated with children's diet quality (Benjamin-Neelon et al., 2018). Our 

finding that policies did not affect educators' practices (Chapter 6-8) could be related to 

the absence of clear policy guidelines. The policy review criteria developed in this thesis 

(Chapter 4) was based on national guidelines, however the national guidelines do not 

include specific information regarding the quantity of food to provide children while in 

FDC or the recommended time children should spend being physically active or sedentary 

(including screen time) in FDC. Statements such as 'food should be adequate in quantity' 
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are ambiguous and open to interpretation and result in inconsistent policy 

implementation.  

Chapters 6-8 also found that educators' participation in professional development was not 

associated with the food provided to children, educators' feeding practices or children's 

physical activity or sedentary behaviour. Conversely, the systematic literature review 

(Chapter 3) found that nutrition education (including professional development) was 

significantly associated with children's diet quality in the only study that assessed this 

relationship (Benjamin-Neelon et al., 2018). The impact of professional development on 

educators' nutrition practices has had mixed findings (Loth et al., 2019; Pelletier et al., 

2019). As outlined in Chapter 3, only one (Gunter et al., 2012) out of four studies found 

that professional development was associated with children's physical activity (Delaney 

et al., 2014; Mazzucca et al., 2018; Vanderloo et al., 2015). However, two studies reported 

significant associations between physical activity training and educators' reported 

physical activity practices (Loth et al., 2019; Pelletier et al., 2019).   

FDC obesity prevention interventions identified from a recent systematic review found 

that most studies reported positive improvements in educators’ nutrition and physical 

activity practices (Yoong et al., 2020). One study captured child-level outcomes using the 

plate-waste method (Woodward-Lopez et al., 2018), and one study observed the physical 

activity environment and amount of physical activity offered to children (Kao et al., 

2018). Although these measurement tools are valid, both used a pre-post intervention 

design with no control group. The remaining six FDC intervention studies identified in 

the review all collected data using self-report surveys, none reported child-level 

outcomes, and only two interventions included a control (Yoong et al., 2020). One of 

these studies evaluated a capacity-building program (similar to Munch & Move) in 
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Victoria called Romp & Chomp. Educators in the intervention group reported providing 

more positive meal experiences for children, allowing fewer unhealthy food and beverage 

items, providing more nutrition resources and a higher rating for the food-related physical 

environment (De Silva-Sanigorski et al., 2011). However, there were significant 

reductions in organised active play and free inside play and no changes in outdoor free 

play, contrary to the intervention's intended effects (De Silva-Sanigorski et al., 2011). 

After the Yoong et al. (2020) systematic review was published, the outcomes the Keys to 

Healthy Family Child Care Homes cluster randomised-control trial intervention 

published findings that included child-level outcomes (Ward et al., 2020). The study 

reported significant improvements in children's diet quality, however, there was a 

significant reduction in children's vegetable intake. Significant improvements in the time 

provided for physical activity and physical activity practices were also documented (Ward 

et al., 2020). However, the subscores were still low post-intervention, and there were no 

improvements in children's total physical activity and MVPA levels (Ward et al., 2020).   

Reasons that professional development did not influence educators' practices in this thesis 

research could be attributed to the fidelity of the Munch & Move training and the 

challenges associated with implementing policies and professional development. 

Concerns around the fidelity of the Munch & Move training has also been identified in 

another study that evaluated the Munch & Move FDC training model in 2019 (Kantar 

Public Division, 2019). This involved observing 12 FDC services for three hours and six 

interviews with service providers (Kantar Public Division, 2019). The study identified 

varying levels of implementation of the 13 Munch & Move 'Program Adoption Indicators' 

attributed partly to the program's flexibility and the onus on the service provider to train 

educators (Kantar Public Division, 2019). As a result of this report and the preliminary 

findings of this thesis research, the Munch & Move training model changed at the end of 
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2019. FDC educators could complete the training via an eLearning package instead of 

being trained by their service provider. This change in the Munch & Move program 

delivery coincided with the time of FDC observations in the current study. As a result, no 

FDC educators participating in this research had accessed the eLearning training. A key 

difference between the Kantar study and the current research study was that the Kantar 

study focused on educators' implementation of the thirteen Munch & Move 'Program 

Adoption Indicators'. In contrast, this thesis undertook more comprehensive assessments 

of educators' practices and the environment using a validated tool.  

It is important to note that the Munch & Move 'Program Adoption Indicators' do not cover 

all the best practices assessed in the observational study. For example, they do not 

explicitly mention feeding practices and mealtimes, whereas Chapter 7 provides a 

detailed description of educators’ positive and negative feeding practices and the 

mealtime environment. Our research also found that FDC educators' feeding practices are 

nuanced, highlighting the need for specific training to help educators integrate positive 

feeding practices in every mealtime. The Munch & Move program offers the same training 

for all ECEC services, including FDC and centre-based ECEC services, with only minor 

modifications for FDC services. Therefore, the training might not adequately address the 

structural and social challenges experienced by FDC educators, such as limited support 

and resources and different ages and requirements of children (Stitou et al., 2018). 

Multiple studies have also identified specific barriers experienced by FDC educators that 

influence their ability to promote healthy eating and physical activity. Qualitative 

interviews conducted with FDC educators in Western Australia identified parents' 

provision of unhealthy foods and children's fussy eating as barriers to healthy eating 

(Wallace and Mills, 2019). Other Australian studies have also highlighted difficulties with 

talking to parents about healthy food due to concerns about upsetting relationships with 
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parents and losing business (Daniels et al., 2003; Kantar Public Division, 2019). FDC 

educators have also expressed challenges in role-modelling positive food behaviours due 

to lack of time and prioritising feeding children and managing behaviour (Vandeweghe 

et al., 2016; Wallace and Mills, 2019). FDC educators experience further barriers 

promoting physical activity in FDC, including managing differing ages, limited space, 

physical capabilities of educators, limited time and finances to professional development 

and educators’ confidence and knowledge (Reithmuller 2009; O'Conner and Temple 

2005; Fees 2009).  

A report from FDC Australia also identified that many FDC educators are overwhelmed 

with paperwork and compliance with quality standards and regulations (Family Day Care 

Australia, 2019). This is an important finding because promoting healthy eating and 

physical activity can be applied to all elements of the National Quality Standard, not just 

children’s health and safety. For example, using responsive interactions with children, 

supporting children’s self-regulation and organising all aspects of the program to 

maximise opportunities for each child’s learning (Australian Children’s Education and 

Care Quality Authority, 2020). The synergy between the National Quality Standards and 

the promotion of healthy eating and physical activity is already recognised by the Munch 

& Move program (NSW Government, 2020). However, there are opportunities for further 

development through providing more examples of how it can be applied, for example, 

through videos and reflections. A recent systematic review found that educators’ 

sensitivity to children (i.e. responsive and respectful relationships) was the strongest 

predictor of overall quality in FDC services (Eckhardt and Egert, 2020). High-quality 

teaching practices and interactions have been associated with responsive feeding practices 

(Malek-Lasater et al., 2021) and increased children's physical activity levels (Tonge et 

al., 2019; Zhang et al., 2021, 2019) in centre-based ECEC services. However, the 
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relationship between quality teaching and nutrition and physical activity practices has not 

been assessed in FDC services.  

 

9.3 Strengths and limitations 

This research had a number of strengths. The systematic review was conducted using a 

registered study protocol in PROSPERO, including a pre-determined search strategy, and 

followed the PRISMA guidelines (Page et al., 2021). This review was the first to 

summarise the correlates of children's dietary intake, physical activity and sedentary 

behaviour in FDC. A strength of the research in Phase 1 (Chapter 5) was that two different 

researchers reviewed each policy to increase the reliability of the assessments. Phase 2 

was the first observational study in Australian FDC services to examine the nutrition and 

physical activity environment using a validated tool and objectively measure the food 

provided to children and children's physical activity and sedentary behaviour.  

Despite the strengths identified, this thesis also has limitations. Firstly, this research only 

included cross-sectional studies, meaning that only correlations could be identified, not 

causal relationships. Another limitation of this research was the small sample size in both 

phases of the reseach, which limits the representativeness of the sample and power to 

detect statistical changes. The small sample size achieved can be partly explained by 

recruitment coinciding with legislative changes and new child care subsidies causing 

increased administrative pressure on FDC service providers (Family Day Care Australia, 

2018). Further, FDC service providers and educators also experienced increased stress at 

the time the study was undertaken, due to the Government regulator’s stricter assessment 

and rating processes caused by fraudulent activity and non-compliance to national 

standards and regulations (Family Day Care Australia, 2018). This was evident when 

talking to service providers, and 40% of the service providers in the study sampling areas 
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closed down during recruitment. Educator recruitment was also challenging, mainly 

because educators were recruited through their service providers. Reasons for educators 

declining included unsettled babies, not wanting a stranger in their house, parents not 

providing consent and educators’ fear of being judged. Recruitment rates increased after 

using many strategies to increase participation (detailed in Chapter 4), but unfortunately, 

data collection stopped in March 2020 due to COVID-19 restrictions. Due to the small 

sample size of service providers and educators, data analysis in Chapter 5 and Chapter 7 

involved independent t-tests, chi-square and fishers, and did not account for potential 

confounding variables. Another limitation of this research was that educators’ postcode 

of residence was used as the proxy for socio-economic status and may not have been as 

accurate as education or income. This study only assessed food provision, not dietary 

intake. As a result, the impact of educators' feeding practices or mealtime environment 

on children's dietary intake was not assessed. Finally, FDC services were only observed 

for one day, which may not be indicative of usual practice.  

 

9.4 Implications for practice and policies  

A key finding that emerged from this thesis was that service providers' policies and 

professional development did not influence educators' practices or children's physical 

activity or sedentary behaviours. As part of the PRSP project, these findings are being 

used by the NSW Ministry of Health (at a state and Local Health District level) to enhance 

the capacity-building model of the Munch & Move program and inform policy and 

resource allocation. The findings have highlighted specific areas to inform the 

development of videos, case studies and reflection tools that can complement the Munch 

& Move training. Local Health District health promotion officers can also provide 
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targeted support through meetings with FDC service providers and workshops for 

educators. Strategies, professional development and policies should focus on: 

 Replacing discretionary foods with vegetables, wholegrains, meat and meat 

alternatives and dairy foods. Simple strategies could involve providing parents and 

educators with easy healthy alternatives to discretionary snacks or providing share 

platters with foods from the five food groups in line with the Australian Dietary 

Guidelines. 

 Promoting positive mealtimes using responsive feeding practices and integrating 

mealtimes into the educational program. This could involve videos and reflections 

on different mealtimes practices with children ranging from 0-5 years. 

 Providing time for educator and child-led active play. This should include videos, 

strategies and ideas to encourage active play for children of different ages. For 

example, modifying games for different ages and safe activities for infants and 

young children that do not involve putting them in movement restricting devices.  

 

9.5 Recommendations for future research 

This thesis has contributed to the limited research in Australian FDC services and 

provides valuable insights into educators' practices that can be used to develop future 

research studies and professional development for educators. Due to the lower than 

anticipated sample size, a survey for educators (adapted from NAP SACC) was sent to 

all services providers in NSW educators to supplement the observation study. This survey 

was led by the PhD candidate, including adaption of the questionnaire, obtaining human 

research ethics approval and study sampling and recruitement.  However, the findings are 

not reported as part of this thesis. Building on the findings from this thesis, the PRSP 

FDC working group is currently developing an online quality improvement support tool 
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for FDC educators and service providers which aims to facilitate improvement in educator 

practices and environments relating to healthy eating and movement behaviours. In 

addition to the research already being conducted based on the research findings from this 

thesis, other recommendations for future research include to: 

 Assess the quality of interactions between educators and children and how this 

influences educators’ practices.  

 Examine the impact of educators’ practices on infants’ healthy eating and physical 

activity behaviours in FDC. Our study intended to include children aged 0-5 years; 

however, only one infant (11 months) was observed. A common reason for 

educators declining participation in the study was having an unsettled young baby, 

suggesting this is a challenging area.  

 Conduct interviews or focus groups with FDC service providers and educators to 

explore the barriers and enablers experienced by FDC service providers and 

educators in relation to promting healthy eating and physical activity.  

 Co-design future interventions with FDC educator and service providers.  

 Future interventions should assess the impact of professional development on 

children’s dietary intake, fundamental movement skills and tummy time, and 

educators’ quality of interactions, in addition to the practices assessed in this thesis. 

 

9.6 Conclusion 

This thesis is the first Australian study to objectively assess the nutrition and physical 

activity environments in FDC services. The findings suggests that FDC educators 

require additional or modified resources and training to address the specific challenges 

experienced by educators to promote healthy eating and physical activity. The findings 

are being used by NSW Health to inform the enhancement of the Munch & Move 
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program by developing additional resources and professional development tailored to 

FDC services. Key areas to target include policy implementation, replacing 

discretionary foods with core food groups, embedding positive feeding practices into 

mealtimes, and providing sufficient time for educator and child-led active play in 

physical activity promoting environments. Finally, FDC service providers and educators 

should be involved in the development of resources and professional development to 

ensure that they are relevant and address the barriers and challenges specific to the FDC 

setting.  
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Appendix C: Published article: Assessment of feeding practices and 

mealtime environments in Australian family day care services: an 

observational study  
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Appendix D: Magazine article: Every Child Magazine, Early 

Childhood Australia 2021, ‘Screen time use in the family day care 

environment’ 
 
Copyright 2021 Early Childhood Australia, reproduced with permission 

 

Screen time use in the family day care environment 

University of Wollongong researchers Erin Kerr, Senior Professor Anthony Okely and Dr 

Megan Hammersley and the Munch & Move® State Program Manager Lara Hernandez report 

on their research into the risks and benefits of screen time in early learning.  

Screen time is a common sedentary activity among young children, with most children 

exceeding the recommended guidelines (Baker, Morawska, & Mitchell, 2020). Screen time 

involves digital technologies, including television, DVDs, tablets, computers, smartphones and 

video games. There is a growing concern over the potential adverse health effects of screen time 

for children, including obesity, motor development problems, sleep issues, concentration and 

socialisation (Li, Cheng, Sha, Cheng, & Yan, 2020). On the other hand, appropriate use of 

digital technology and screen time can offer many benefits, including supporting vocabulary, 

literacy, social behaviour, knowledge, learning and development (Kornfeld & Wild, 2020). 

The Australian 24-Hour Movement Guidelines for the Early Years (Birth to 5 Years) 

recommend no more than one hour of sedentary screen time for children aged two–five years 

and no screen time for children younger than two years (Australian Government, 2017). Early 

Childhood Australia’s Statement on Young children and Digital Technologies (2018) aims to 

guide the appropriate use of digital technology in early childhood education and care (ECEC) 

settings. The statement recognises the valuable role screens can play in ECEC settings and 

acknowledges that not all screen time is equal. The statement supports the educator’s autonomy 

and skills to appropriately use screen time to promote positive learning outcomes, such as co-

viewing and discussing content with children. 

The need to know 

Research on screen time use in ECEC is limited, particularly in family day care (FDC) settings. 

Many families choose FDC for its small, intimate and home-like environment. While exposure 

to screens may be unavoidable in some FDC due to common place items like TVs in homes, this 

can also be an opportunity to model healthy screen time practices. Given the diverse role that 

screen time can play in ECEC settings and the limited research in Australian FDC services, we 

aimed to examine the screen-time environment in FDC services.  

Our research involved full-day observations with 33 FDC educators from south-west Sydney 

and the Illawarra and Shoalhaven regions of NSW. We captured information about the healthy 

eating and physical activity environment using a validated instrument, the Environment Policy 

Assessment and Observation tool. When children used screen time, we recorded the duration, 

type of device, content (educational; physical activity-promoting; or entertainment) and whether 

the educator engaged with children and discussed what they were watching. We made notes on 

the content and interactions between the educator and children. We also recorded educators 

using screen time during structured mealtimes.  
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Observations 

Outside of mealtimes, we observed that nearly one third of the educators (n=10) used screen 

time, with the amount ranging from five to 100 minutes, and averaging 29 minutes. Educators 

were observed using screen time on a total of 16 separate occasions, on one to three occasions 

each. Only one FDC educator provided over 60 minutes of screen time—this involved the 

children passively watching a television show for 95 minutes instead of resting and watching a 

short 5 minute YouTube video in the afternoon. All other educators used fewer than 40 minutes 

of screen time. Six FDCs offered screen time to children younger than two years of age. 

We observed occasions where screen time supported children's learning or development. In one 

example, two educators used it to facilitate music and movement sessions in which they actively 

participated. In another, three educators intentionally used screen time for educational purposes 

and engaged with the children while using the screen device. In a third example, five educators 

played nursery rhymes and songs (involving education elements such as counting and signing 

the alphabet) on a screen device for children to watch, but did not co-view or engage with the 

children.  

In addition, we also observed instances of screen use that was not contributing to the learning or 

development outcomes of children. In one case, five educators used screen time for non-

educational purposes and did not engage or discuss the content with the children. We also 

observed children from nine FDC services watching television during at least one mealtime. 

And, when television was used during a mealtime, socialisation was limited and learning 

opportunities were missed.   

Towards a new approach 

We found a need for clear guidelines on the appropriate use of screen time and digital 

technologies, in alignment with ECA’s Statement on Young Children and Digital Technologies. 

Screen time can facilitate learning or physical activity experiences in FDC; however, it can also 

displace physical activity and gross motor development opportunities. Using screen devices to 

promote physical activity can help overcome some challenges that FDC educators face. These 

include physical health limitations; mixed ages of children (particularly younger children); 

inclement weather; lack of space; lack of ideas; and low confidence and skills (Fees, Trost, 

Bopp, & Dzewaltowski, 2009; O'Connor & Temple, 2005; Riethmuller, 2009). 

Opportunities for beneficial screen time may involve: 

 promoting healthy screen behaviours with parents 

 modelling appropriate use for children 

 managing different ages and requirements when using screen time. 

Educators should avoid using screens: 

 during mealtimes 

 when educators cannot engage in the content with children 

 at rest time. 
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Reflective questions for educators when selecting screen time activities: 

 How does a particular instance of screen time promote movement, learning or 

development? 

 Can the activity be done in real life without a screen? 

 Is the screen necessary? For example, can you play music without a screen? 

 What benefits does the screen provide—for example, research or learning new 

skills? 

 Am I limiting prolonged periods of sitting? 

 Are any children under two years experiencing sedentary screen time? 
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Appendix E: Abstract of paper presented as part of a symposium at 

International Society of Behavioral Nutrition and Physical Activity 

Conference 2019 
 

Opportunities for Family Day Care Service Providers to promote healthy eating and 

physical activity  

E.M. Kerr1, A.D. Okely1, B Kelly1 

¹University of Wollongong, Early Start, Faculty of Social Sciences, Wollongong, Australia 

Purpose: Early Childhood Education and Care services are a key setting to promote healthy 

eating and physical activity behaviours in young children. In Australia, Family Day Care (FDC) 

is a unique form of childcare where education and care are provided for up to four children 

below school age and an additional three school-aged children, in a home environment. Over 

200,000 children attend FDC in Australia. To operate as a FDC and receive government 

subsidies, educators must be registered through an approved Service Provider. The Service 

Provider consists of a coordination unit who monitors and supports educators to ensure they 

comply with the Australian National Quality Framework. The present study aimed to examine 

the support that FDC Service Providers provide to educators and families and assess the extent 

to which Service Provider’s policies adhere to national standards and relevant guidelines.  

Methods: Family Day Care Service Providers (n=51) from two Local Health Districts in New 

South Wales, Australia, were invited to participate in a structured interview from February 2018 

to September 2018. Polices were collected and Service Providers were asked about resources 

provided to families and educators and professional development related to nutrition and 

physical activity for children aged 0-5 years old.  

Results: Twenty-eight Service Providers participated in the study (55% participation rate), 

representing 885 educators. All Service Providers had a nutrition policy and most had a 

breastfeeding policy (88%); however just over one third (37%) had a physical activity policy 

and about half (52%) had a screen time policy. Health-related information provided to families 

varied: healthy eating (86%), breastfeeding (59%), limiting screen time (64%) and promoting 

physical activity (64%). Service Providers were more likely to provide educators with 

educational resources on healthy eating (89%) than physical activity (71%) and supervised floor 

based play (78%). Less than three quarters (71%) of Service Providers had offered training to 

educators in physical activity or nutrition. 

Conclusion: FDC Service Providers have the potential to influence the healthy eating and 

physical activity behaviours of a large number of educators and families. This study identified 

key areas where training and resources can be provided Service Providers. 
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Appendix F: Abstract of paper presented at Australasian Journal of 

Early Childhood Research Symposium 2020 
 
Educators’ positive and negative feeding practices and mealtime environments in the 

family day care setting 

Authors: Erin Kerr, Bridget Kelly, Megan Hammersley, Jennifer Norman, Susan Furber, Lara 

Hernandez, Cecilia Vuong, Maria Nacher Espuig, Sarah Ryan, Lisa Franco, Karen Wardle, 

Anthony Okely, 

 

Presenter: Erin Kerr 

  

Erin Kerr is a dietitian and is passionate about building healthy eating behaviours in 

children’s early years. She has extensive knowledge and understanding of infant and children 

feeding practices and early childhood education from her PhD research and work as a health 

promotion officer supporting early childhood education and care services. Erin’s research is 

looking at the nutrition and physical activity environments in family day care settings. 

 

 

Educators’ feeding practices can have a positive or negative impact on children’s eating 

behaviours and dietary intake. Mealtimes also provide opportunities to develop children’s 

social, language and fine motors skills. Family Day Care (FDC) services care for children in 

small and intimate environments, where mealtimes can be challenging for the sole educator 

responsible for preparing and feeding up to four young children of different ages and abilities. 

This research examined the mealtime environments and educators’ feeding practices in FDC 

services. 

 

This presentation will discuss the 26 full-day observations in FDC services that were conducted 

using the Environment Policy Assessment and Observation (EPAO) tools in South Western 

Sydney and Illawarra Shoalhaven Local Health Districts.  Seventeen best practice items for 

feeding environments and educator feeding practices were observed during each mealtime. Each 

individual item was coded yes, if it was observed, or no, if it was not observed, for each 

mealtime.  

 

Seventy-seven meal occasions were observed (22 morning teas, 26 lunches, 25 afternoon teas 

and four additional meals). Nineteen FDC services had three meals per day and on average, 

children spent 71 minutes in mealtimes at FDC. The following positive educator feeding 

practices were observed at every mealtime: educators sat with children (65.4 per cent), 

educators encouraged children to eat healthy foods while allowing them to make their own 

choices (38.5 per cent) and educators led or encouraged pleasant conversation (15 per cent). No 

educators were observed to enthusiastically role model eating healthy foods or praising children 

for eating healthy foods at every mealtime. 

 

The following negative educator feeding practices were not observed at any mealtime: 

pressuring children to eat (92.3 per cent), requiring a child to sit at the table until they finished 

the meal (96.2 per cent), television on during mealtimes (80 per cent) and educator using a 

screen device during mealtime (73.1 per cent). Less than half of the educators spoonfed a child 

(who was able to feed themselves) to get them to eat (46.2 per cent). 

 

Most educators avoided the use of negative feeding practices, apart from spoonfeeding. 

Conversely, many educators were not observed using positive feeding practices at every 

mealtime.  Future interventions should target mealtimes as a pedagogical opportunity for 

developing key life skills and healthy eating behaviors through positive feeding practices and 

enjoyable mealtimes.  
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Discussion questions: 

 

1. What barriers might educators face when trying to use mealtimes as a pedagogical 

opportunity for developing key life skills and healthy eating behaviours?  

 

2. How can educators be supported to manage challenging mealtimes and promote 

enjoyable environments through the use of positive feeding practices?  
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Appendix G: Abstract of paper presented at World Public Health 

Nutrition Congress 2020 
 

What’s in the lunchbox? Food provision in family day care.  

Kerr E, Kelly B, Hernandez L, Nacher Espuig M, Wardle K, Norman J , Furber S, 

Franco L, Vuong C, Okely A. 

 

Background/aims 

Good nutrition in young children is essential for optimal cognitive, emotional and physical 

development and can reduce the risk of developing chronic diseases. Children attending formal 

education and care within a Family Day Care (FDC) service receive up to 75% of their daily 

food intake while in care. This study aimed to capture the food provided to children in FDC by 

families in children’s lunchboxes. 

Methods  

This cross-sectional observational study included children from FDC homes in the Illawarra and 

south west Sydney regions of New South Wales in 2019. Lunch content provided to children 

was measured using weighed food records. Foods and beverages were categorised according to 

the Australian Guide to Healthy Eating. The proportion of lunchboxes that contained food 

categories and the average number of serves per group were analysed. 

Results 

Nutritional preliminary data is available for 36 lunchboxes. All lunchboxes contained fruit 

(average 1.5 serves), 17 contained vegetables (average 0.3 serves), 30 contained dairy (average 

0.5 serves), 31 contained grains and cereals (14 contained wholegrains), 28 contained a 

sandwich/wrap/roll, 10 contained a cooked meal, 35 contained discretionary foods and 2 

contained discretionary beverages. 

Conclusions 

Data on approximately 150 children will be presented. Preliminary findings are consistent with 

the literature; children are meeting dietary recommendations for fruit but not vegetables, dairy 

and wholegrains. FDC is an important health promotion setting to reach young children and 

their families. Interventions to promote healthy eating should use FDC to encourage families to 

improve the diet quality in their child’s lunchbox. Background/aims 

 

Sustainable Development Goal 3: Good health and well-being  

Presentation type: Rapid Fire - Presenters will have 6 minutes’ presentation time using up to 3 

power point slides, e.g.1. beginning (background) 2. middle (body) 3. end (summary), and 

allowing to answer one question briefly at the conclusion of the talk. The session will have a 

nominated chair. 
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Appendix H: Abstract of paper presented at Early Childhood 

Australia National Conference 2021  
 

Screen time use in the family day care environment 
 

Authors: Erin Kerr, Bridget Kelly, Megan Hammersley, Jennifer Norman, Susan Furber, Lara 

Hernandez, Cecilia Vuong, Maria Nacher Espuig, Sarah Ryan, Lisa Franco, Karen Wardle, 

Anthony Okely, 

 

The study aimed to assess screen time use in Family Day Care (FDC). 

Full-day observations were conducted with 33 FDC educators using the Environment 

Policy Assessment and Observation tools in two Local Health Districts of NSW.  

Duration and type of screen time were recorded, for example, time spent using 

educational programs. 

 

Five FDC educators allowed the children to watch television during at least one 

mealtime and eight educators used a screen device themselves while the children were 

eating during at least one mealtime. When considering screen time outside of 

mealtimes, nearly one third of educators (n=10) used screen time for an average of 29 

minutes. Six FDC educators had children less than 2 years of age who participated in 

the screen time. Two educators used screen devices to facilitate music and movement 

sessions and actively participated in the session. Three educators used screen time for 

educational purposes and engaged with the children while they were using the screen 

device. Five educators played nursery rhymes and songs for children on a screen device; 

however, they did not co-view or engage with the children. Five educators used screen 

time for non-educational purposes and did not engage or discuss the content with the 

children. 

 

Screen time may be used to facilitate learning or physical activity experiences in FDC; 

however, it can also displace opportunities for physical activity and gross motor 

development and not be used in accordance with Australian guidelines. There is a need 

to work with the FDC sector to educate on the appropriate use of screen time and digital 

technologies in alignment with the Early Childhood Australia Statement on Young 

Children and Digital Technologies.  
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Appendix I: Abstract of paper accepted to present at Early Start 

Conference 
 

Physical activity and screen time in family day care 

Objective: To describe children’s physical activity levels, in addition to the physical 

activity and screen time environment at Family Day Care (FDC). 

Methods: Full-day observations were conducted with 33 FDC educators using the 

Environment Policy Assessment and Observation tools in two Local Health Districts of 

NSW.  Children’s sedentary, light and moderate-to-vigorous physical activity was 

measured using ActiGraph GT3X+ accelerometers.  

Results: Accelerometer data were analysed for 85 children aged between 1-5 years old. 

On average, children wore the accelerometer for 5.3 (1.3) hours per day (excluding nap 

time). The average daily participation in sedentary, light, moderate-to-vigorous and total 

physical activity was 28, 8, 8 and 16 minutes/hour, respectively. On average, children 

spent 86 minutes outside and 19 educators played with children or participated in a game 

with children when they were outside. Twenty-four educators led a physical activity 

session (indoors or outdoors) for an average of 20 minutes.  

Eleven educators offered screen time to children, ranging from 10 to 100 minutes. Five 

educators used screen time for recreational purposes, (i.e. not for education or physical 

activity) and did not engage or discuss the content with the children.  

Conclusion:  This study highlights opportunities to provide professional development 

and resources to FDC Service Providers and educator’s to improve the physical activity 

and screen time environment in FDC services.  Support around the development and 

implementation of physical activity and screen policies into practice is warranted. 
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Appendix J: Supplementary file 3.1: Search strategy for systematic 

literature review  
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Appendix K: Supplementary file 3.2: Additional details for risk of bias  
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Appendix L: Ethics approval for service provider survey and policy 

review  
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Appendix M: Service provider participant information sheet and 

consent  
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Appendix N: Service provider survey  
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Appendix O: Supplementary table 5.1: Nutrition policy review criteria 

sourced from national standards and best practice guidelines and the 

degree of service providers’ policies that have covered each criterion 
 

  



260 

 
 

  



261 

 
 

  



262 

 
 

Appendix P: Supplementary table 5.2: Infant feeding policy review 

criteria sourced from national standards and best practice guidelines 

and the degree of service providers’ policies that have covered each 

criterion  
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Appendix Q: Supplementary table 5.3: Physical activity policy review 

criteria sourced from national standards and best practice guidelines 

and the degree of service providers’ policies that have covered each 

criterion  
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Appendix R: Supplementary table 5.4: Screen time policy review 

criteria sourced from national standards and best practice guidelines 

and the degree of service providers’ policies that have covered each 

criteria  
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Appendix S: Supplementary Table 5.5 - Examples of policy statements 

classed as not covered, partially covered and fully covered  
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Appendix T: Service provider feedback report 
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Appendix U: Recruitment video 
 

Link: https://www.youtube.com/watch?v=eRB4DTf-Dac&feature=youtu.be    

https://www.youtube.com/watch?v=eRB4DTf-Dac&feature=youtu.be
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Appendix V: Educator feedback report 
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Appendix W: Ethics approval for FDC observation study 

(HREC/18/WGONG/13) 
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Appendix X: Educator participant information sheet and consent form  
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Appendix Y: Parent participant information sheet and consent form 
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Appendix Z: Educator survey 
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Appendix AA: Environment and Policy Observation tool 
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Appendix BB: Food audit tool 
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